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Annomauin. Y yiti cmammi po3ensadacmuvcs 63aEMON08'A3ana poib aziomepayii, mepesc ma IHCmumyyitiHux
nepesae y popmysanti KOHKYPEHMHOI OUHAMIKU €6PONEICLKOL aepOKOCMIUHOL npomuciosocmi. Bzaemoois aznomepayitl,
Gopmanvrux ma HeghOPMATLHUX MEPEHC, A MAKONC OEPIHCAGHUX MA NPUBATMHUX THCTNUMY YL CMBOPIOE PYHOAMEHM 05l
IHHOBAYIUIHO20 PO3GUMKY, BUCOKOT eheKMUBHOCMT MA KOHKYPEHMOCHPOMOICHOCTI €BPONECLKOT AepOKOCMINHOT 2any3i.
Memorw cmammi € auaniz makoi 83aemodii ma GuABNeHHA WLIAXI8 3a0e3nedenHs CMIUKUX KOHKYDeHMHUX nepesae
nionpueMcma i 2any3i 8 YoMy 8 npoyeci CB0E€UACHO20 peasy8anHs Ha UKIUKU 3 OOKY 3068HIUHBO20 Cepedosuyd.
Aepoxocmiuna 2any3b XapaKmepusyEmuvcs MexHOI02IYHON IHMEHCUBHICMIO, CKAAOHUMU JIAHYIO2AMU CIME8OPEHHS. 000AHOL
8apmocmi ma MiYHO CRIBNPAYEro MIdC 0epIHCABHUM MA NPUBAMHUM CEKMOPAMU, W0 3a0e3neyye YHIKANbHUL KOHMEKCMm
0N aHanizy moezo, K NpOCMOpo8d KOHYeHmpayis, (opmanvhi ma HegopmanvHi mepedici, 38'a3Kku cnienpayi ma
iHCMUMYYIUHI  pamMKy CHIIbHO CHPUSIOMb  THHOBAYIAM MA KOHKYpenmocnpomoodicHocmi. Lli npunyunu yinkom
sionosioarome ESG-ronyenyii, sika 3axuwae esponeticoki yinnocmi. Aenomepayis 8i0006paxicacmvcs 6 aepoKOCMIUHUX
xkaacmepax, makux sax Tynysa, Iambype ma Typun, 0e 00MiH 3HAHHAMU, OOCHIONCEHHS MA PO3POOKU, NYIU KEANIPIKOBAHOT
Ppobouoi cunu, inmezpayitini 36 ’13ku ma OIU3LKICINb NOCMAYATbHUKIG NI0GUUYIOMb eqheKMUBHICMb QisIbHOCIIT KOMNAHIL
ma iHHo8ayiuHul pieeHv eanysi. Mepeoici, sk Gopmanvui, max i HeghOPpMaibHi, 00360M10Mb KOMNAHIAM Kepysamu
JAHYI02AMU NOCMABOK, OMPUMYBAMU OOCIYN 00 000AMKOBUX MOMCIUBOCHEN MA THMe2Py8amucs 8 2100a1bHi cucmemu,
modi AK IHCmumyyitini nepeeazu, wo euxuxaiomev 6 pesyromami nomimuku €C, HayioHanbHUX cmpameeii ma
Cneyianizo8aHux 0epICasHUx ma NPUSAMHUX YCIAHO8, 3a0e3Neyyomy pe2yisimopHy CMabiibHicmb ma QiHaHCY8aHHS.
Pazom 3 mum, komnanuii aepokocmiunoi 2any3i ROCMIUHO CMUKAIOMbCA 3 CEPUOSHUMU GUKTUKAMU, U0 MOICYMb GNIUHYMU
Ha ix cmitikuil pozgumox. Ceped HaAUOLTbWUX SUKIUKIE Y CIMAMMI GI03HAYEHO THMEHCUBHY 200aIbHY KOHKYDEeHYilo,
HeOoOXIOHICMb NOULYKY albMEPHAMUBHUX 0dCepell eHepeli, 2eonoNimuyHi pusuky, Hecmaua Keanigikoeanoi pobouoi cunu
i MacwimabHo20 iH8eCcmy8anHsl, KibepHemuuHti 6e3neK08i pusuKu.

3acmocosyiouu konghicypayitinuii ananiz, AGMoOpu BUCEIMAIOIOMb, K Yi MPU SUMIPU- A2IoMepayisn, Mepexci ma
IHCMUmMYyilina niompumKka - 83a€mo0itomy, peazylouu Ha GUKIUKY Md CMEOPIOIOYU KYMYIAMUBHT nepesazil, Wo 1excams
6 0CHO6i nidepcmea €8ponu 6 AepoKOCMIYHI 2aY3i.

Kniouosi cnosa: ESG ronyenyisn, aznomepayis, mepeosica, IHCMUmMyyionaibina niOmpumKd, eKocucmemd,
€6PONECHKA AePOKOCMIUHA 2ATY3b, CIMIUKUL PO3BUTNOK, epheKmUsHICb, iIHHO8AYIl, KOHKYPEHMOCNPOMOIICHICND .

Dopmyn:0, puc.: 1, maon.:2, 6ion.: 10

Abstract. This article examines the interrelated role of agglomeration, networks and institutional advantages in
shaping the competitive dynamics of the European aerospace industry. The interaction of agglomerations, formal and
informal networks, and public and private institutions creates the foundation for innovative development, high efficiency
and competitiveness of the European aerospace industry. The aim of the article is to analyze such interactions and identify
ways to ensure sustainable competitive advantages of enterprises and the industry as a whole in the process of timely
response to challenges from the external environment. The aerospace industry is characterized by technological intensity,
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complex value chains and strong cooperation between the public and private sectors, which provides a unique context
for analyzing how spatial concentration, formal and informal networks, collaborative ties and institutional frameworks
jointly promote innovation and competitiveness. These principles completely correspond with ESG conception which
provides European values. Agglomeration is reflected in aerospace clusters such as Toulouse, Hamburg and Turin,
where knowledge sharing, research and development, pools of skilled labour, integration links and proximity to suppliers
increase the efficiency of companies and the innovation level of the industry. Networks, both formal and informal, allow
companies to manage supply chains, access additional opportunities and integrate into global systems, while institutional
advantages resulting from EU policies, national strategies and specialized public and private institutions provide
regulatory stability and financing. At the same time, aerospace companies constantly face serious challenges that may
affect their sustainable development. The article notes intense global competition, the need to find alternative energy
sources, geopolitical risks, the shortage of skilled labour and large-scale investment, and cyber security risks.

Using configurational analysis, the authors highlight how these three dimensions — agglomeration, networks and
institutional support — interact to respond to challenges and create the cumulative advantages that underpin Europe's
leadership in aerospace.

Keywords: ESG conception, Agglomeration, Network, Institutional support, Ecosystem, European Aerospace,
Sustainable development, Effectiveness, Innovation, Competitiveness.

Formula:0, fig.: 1, tab.: 2, bibl.: 10

Statement of the problem: The institutions in a particular field, generates
European aerospace industry is a global external economies of scale and scope. Within
powerhouse, defined by its technological the aerospace sector, this translates into shared
sophistication, high-value manufacturing, and labor pools, specialized knowledge spillovers,
economic significance. Its competitiveness is and efficient supply chain logistics (Aviation,
not merely the product of individual firm 2025). Complementing this spatial proximity
capabilities but is embedded in the strategic are robust network structures, encompassing
organization of its ecosystem. Companies of formal and informal collaborations between
aerospace industry operate and develop in firms, research institutions, and governmental
compliance with ESG conception, which mean bodies. These networks facilitate knowledge
that the interaction between Environmental, exchange, joint R&D, and risk sharing, crucial
Social and Governance. In the Environmental for an industry with high development costs
aspect aerospace companies seek alternative and long project cycles. Finally, the
sources of energy, in Social aspect they build institutional landscape, including regulatory
steady and effective relations with all frameworks, intellectual property rights,
stakeholders, and in Governance they educational systems, and regional
demonstrate qualitative and transparent development policies, provides the essential
managerial models. This article argues that scaffolding upon which agglomeration and
three interdependent elements— networks can thrive.
agglomeration, networks, and institutional The purpose of the article: This article
advantages—are essential to understanding the will delve into each of these dimensions,
sector’s innovative potential and enduring examining their individual contributions and,
strength. The central research question is: How more importantly,  their  synergistic
do agglomeration effects, network structures, relationships  in  fostering  competitive
and institutional advantages interact to produce advantage within the European aerospace
regional performance in European aerospace. industry. Through this analysis, we aim to offer
Rather than treating these drivers as insights into policy implications for sustaining
independent,  this study adopts a and enhancing Europe's leadership in this
configurationally perspective to explore how critical sector.
specific combinations of conditions create Research methodology. This study
distinct pathways to competitiveness. employs a configurationally approach to

Analysis of recent publications: examine the interaction of agglomeration,
Agglomeration, the geographical clustering of inter-firm  networks, and institutional
interconnected companies, specialized advantages in shaping competitiveness in the
suppliers, service providers, and associated European aerospace industry. Using industry
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statistics, case studies of clusters (Toulouse,
Hamburg, Turin, and Aerospace Valley), and
insights  from  Qualitative = Comparative
Analysis (QCA), the paper demonstrates that
no single factor explains regional performance.
Instead, high-performing hubs emerge from
specific combinations of localized knowledge
spillovers, robust supply-chain networks, and
targeted institutional support from EU
programs, national policies, and cluster
organizations (Aviation, 2025). The European
aerospace industry is a knowledge- and
capital-intensive sector characterized by long
product cycles, tightly integrated supply
chains, and substantial public—private
interaction (Facts & Figures 2024). Recent
figures indicate the combined aerospace and
defense sector accounts for nearly €290.4
billion in turnover and employs over 1 million
people across Europe (ASD Facts & Figures,
2024). Within this macro-picture, the industry
is geographically concentrated in several high-
performing  hubs notably  Toulouse
(France), Hamburg (Germany), Turin (ltaly)
and the French Aerospace Valley cluster —
where high-skill labor, specialized suppliers,
and research institutions  concentrate.
Agglomeration theory traces back to Marshall
(1890) and later cluster and industrial district
literatures (e.g., Porter, 1995). In aerospace,
spatial concentration produces benefits from
knowledge spillovers, labour market pooling,
and supplier proximity — critical when
complex systems integration, certification and
iterative R&D matter (Aviation, 2025).
Toulouse and Hamburg exemplify these
dynamics, with large anchor firms (Airbus,
satellite and systems firms) and dense supplier
networks (European Commission. (2021)).

Agglomeration refers to the benefits
derived from the geographical concentration of
economic activity. For the aerospace industry,
these benefits are particularly pronounced due
to the complex nature of its products, the need
for highly specialized skills, knowledge,
innovations and extensive supply chains.

We distinguish  such types of
agglomeration advantages:

1/ High quality workforce pooling: a
concentrated industry creates a deep pool of
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specialized workforce, reducing search costs
for firms and offering diverse employment
opportunities for skilled workers (Marshall,
1920).

2/ Specialized Inputs & Services: The
presence of numerous aerospace firms attracts
specialized suppliers and service providers
(e.g., precision machining, advanced materials,
engineering consulting), creating a local
ecosystem of expertise (Porter, 1995).

3/ Knowledge Spillovers: Proximity
facilitates informal interaction, knowledge
sharing, and learning among firms and
individuals, accelerating innovation. This is
often termed "untraded interdependencies”
(Storper, 1995).

Europe hosts several prominent
aerospace clusters, each with distinct
specializations and historical trajectories
(Fig.1). The article highlights some of them:

-Toulouse, France: The famous center
of Airbus's commercial aircraft operations,
which includes engineering, vast network of
suppliers, R&D facilities and a final assembly
lines.

-Hamburg, Germany: One of the major
Airbus site, specialized on overhaul (MRO)
activities and fuselage sections, including
cabin outfitting, and maintenance, repair, and
(European Commission. (2021)).

-Bristol, UK: An important hub for
aerospace design and manufacturing. It
characterized with a systems integration,
strong presence in aerostructures, engines.
Besides, it includes Rolls-Royce and Airbus
engineering centers.

-Bavaria, Germany: It occupies such
successful companies as MTU Aero Engines,
EADS/Airbus Defense and Space, and
numbers of SMEs specializing in military
aviation, space technology, and propulsion
systems (European Commission. (2021)).

-Northern Italy (Piedmont,
Lombardy): This cluster is concentrated on
aerostructures,  like  regional  aircraft
(Leonardo), and helicopter manufacturing,
having strong advantages in perspective
composites and avionics.
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Table 1
Map of Key European Aerospace Agglomeration Zones
Cluster Location [Primary National Key Activities / Specializations Prominent Companies
Contributor (Examples)
Toulouse, France [France Commercial aircraft final assembly, Airbus, ATR, Thales Alenia
engineering, R&D Space
Hamburg, Germany Fuselage sections, cabin outfitting, MRO, [Airbus, Premium AEROTEC,
Germany space components Lufthansa Technik
Bristol, UK United Kingdom /Aerostructures, engine design, systems Airbus (engineering), Rolls-
integration Royce, GKN Aerospace
Bavaria, Germany |Germany Military aviation, space, propulsion, Airbus Defense and Space,
defense electronics MTU Aero Engines, Hensoldt
Northern Italy Italy Regional aircraft, helicopters, Leonardo, GE Avio Aero,
aerostructures, advanced composites DEMA
IAndalusia, Spain [Spain Military transport aircraft, aerostructures, |Airbus Defense and Space
maintenance (Seville), Aernnova
Linkoping, Sweden Fighter aircraft (Saab Gripen), defense Saab Aeronautics
Sweden systems, UAVS
Source (European Commission. (2021))
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Figure 1: Map of Key European Aerospace Agglomeration Zones
Source (Work programme and budget 2024-2025)
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Agglomeration theory traces back to
Marshall (1890) and later cluster and industrial
district literatures (e.g., Porter, 1990). In
aerospace, spatial concentration produces
benefits from knowledge spillovers, labour
market pooling, and supplier proximity —
critical when complex systems integration,
certification and iterative R&D matter
(Aviation, 2025). Toulouse and Hamburg
exemplify these dynamics, with large anchor
firms (Airbus, satellite and systems firms) and
dense supplier networks.

Networks in aerospace are both vertical
(multi-tier suppliers) and horizontal (consortia,
research partnerships). Strong network ties
reduce transaction costs, enable modular
production, and facilitate rapid knowledge
recombination. The literature on cluster
intermediation highlights the role of boundary-
spanning organizations in linking SMEs to
prime contractors and research labs.
Institutional advantages refer to policy,
regulatory stability, public procurement, R&D
funding, and supporting organizations
(clusters, technology centres) (Speldekamp, D.
(2020/2023)). EU programmes (Horizon
Europe, Clean Aviation) and national
industrial ~ strategies  shape investment
incentives  and  technical roadmaps.
Institutional structures also influence the
formation of consortia (e.g., Clean Aviation
Joint Undertaking projects) and technological
priorities  (decarbonisation, digitalisation)
(Opportunities and challenges arising from
European sustainable aviation fuel
regulations). Configurational methods, such as
Qualitative Comparative Analysis (QCA),
allow researchers to identify combinations of
conditions  associated  with  outcomes
(Speldekamp, D. (2020/2023)). Prior work has
applied configurational analysis to European
aerospace clusters, showing multiple pathways
to innovation performance depending on
cluster composition, intermediation, and
institutional embedding (Facts & Figures
2024).

We would like to analyze some Case
studies of aerospace clusters which reveals
specificity of clusters and their environmental
effects. It helps to better understand how

229

aerospace clusters function in practice. These
clusters differ not only in their industrial
structure and institutional background, but also
in how they respond to growing environmental
pressure on the aerospace sector. In particular,
recent developments show that clusters
increasingly influence technological change
related to hydrogen use, emission reduction,
and carbon-intensive production. So, those are
the most significant European aerospace
clusters:

-Toulouse (France). The Toulouse
region is often described as the main center of
the European aerospace industry. The presence
of Airbus headquarters and final assembly
lines has led to the formation of a dense local
network of suppliers, research institutes, and
engineering schools. What makes this cluster
distinctive is the close and long-term
cooperation between industrial and scientific
actors. In recent years, this cooperation has
increasingly  focused on environmental
challenges. Toulouse plays an important role in
the development of hydrogen-powered aircraft
concepts, mainly through Airbus-led projects
and joint research with ONERA and local
universities. These activities aim to move away
from conventional kerosene-based propulsion,
which directly affects carbon emissions and
the use of oxygen in combustion processes.
Although large-scale application is still distant,
the cluster already influences the direction of
technological change in European aviation by
prioritizing low-carbon solutions;

- Hamburg  (Germany).  Hamburg
represents a different type of aerospace cluster,
with a strong focus on manufacturing, aircraft
systems, and maintenance activities. Its
development is closely linked to Airbus
production facilities and a well-established
vocational training system. Compared to
Toulouse, environmental innovation in
Hamburg is less centered on radical propulsion
change and more on gradual improvement.
Cluster firms and research institutions work on
weight reduction, fuel efficiency, and cleaner
production processes. These efforts contribute
to lowering carbon emissions across the
aircraft life cycle rather than replacing
combustion entirely. At the same time,
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research on hydrogen-compatible systems and
alternative fuels is gaining attention, supported
by Germany’s broader climate and industrial
policies. In this sense, Hamburg’s ecological
impact is mainly incremental but still
significant;

- Turin agglomeration (ltaly). The
aerospace cluster in the Turin area has
developed through a long industrial tradition,
particularly in defense and space-related
activities. Large firms such as Leonardo,
together with a network of specialized
suppliers, shape the cluster’s technological
profile. Environmental issues have only
recently become more visible within this
agglomeration. Current initiatives focus on
improving energy efficiency, reducing
material use, and adapting existing
technologies to meet stricter environmental
standards. While hydrogen-based propulsion is
not yet a central focus, research on hybrid
systems and advanced materials indirectly
supports future decarbonization efforts. As a
result, the cluster’s influence on hydrogen and
carbon reduction remains limited but shows
signs of gradual adjustment to European
environmental goals;

- Aerospace  Valley  (South-West
France). Aerospace Valley differs from the
other cases, as it operates mainly as a formal
cluster organization rather than a single
concentrated location. Its main task is to
connect companies, research institutions, and
public authorities and to support joint
innovation projects. Environmental
sustainability has become one of its declared
priorities. The cluster actively promotes
research  on  hydrogen  technologies,
sustainable aviation fuels, and more
environmentally  friendly  manufacturing
processes. By coordinating projects and
supporting smaller firms, Aerospace Valley
helps spread low-carbon technologies across
the regional aerospace industry. This
contributes to reducing carbon emissions and
encourages alternatives to traditional oxygen-
dependent combustion systems.

Rethinking the advantages of clustering
in aerospace, we would like to emphasize the
next ones.
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The concentration of aerospace
activities in specific regions creates advantages
that go beyond cost savings or scale effects.
One important aspect is the accumulation of
experience and skills in a limited geographical
area. It means Knowledge Spillovers and
Diffusion of Innovations effect. Researches
also noted spontaneous knowledge sharing,
benchmarking, and the cross-pollination of
ideas in a regional level (Audretsch &
Feldman, 1996). Innovation Engineers,
technicians, and researchers often move
between firms within the same region, which
helps maintain a shared knowledge base. This
is particularly important when new
environmental requirements demand new
competencies, such as hydrogen safety or
emissions monitoring.

Another advantage lies in the close
coordination between firms and suppliers.
When production and development take place
nearby, changes in design or materials can be
tested and adjusted more quickly. This
flexibility becomes increasingly relevant as
firms attempt to reduce carbon footprints and
comply  with  stricter  environmental
regulations.

Finally, clusters provide spaces where
ideas circulate more easily. Not all innovation
comes from formal projects; many solutions
emerge through repeated interaction and
informal exchange. Universities and research
centers located within clusters play a key role
in translating environmental policies into
practical technological solutions. In this way,
aerospace clusters influence not only industrial
performance but also the ecological direction
of the sector.

On the other side, governmental
support (the third forth of agglomeration,
networks and government unity) is crucial for
the innovative development of the industry,
providing significant institutional advantages
and the Guiding Frameworks. Actually, the
success of European aerospace is deeply
intertwined with the supportive and regulatory
frameworks provided by national governments
and supranational bodies. The high-value,
high-skill nature of the aerospace industry
within these agglomerations creates a profound
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multiplier effect on the regional economy. For
every direct aerospace job, approximately 2.6
indirect jobs are created in supporting sectors,
underscoring the extensive ripple effects
throughout the economic landscape. This
broad base of indirect employment and
economic activity extends to various
supporting industries, including IT services,
specialized engineering, and advanced
logistics. Furthermore, the substantial sunk
costs associated with developing aerospace
infrastructure, specialized equipment, and a
highly trained human capital base within these
clusters generate a phenomenon known as
"sticky capital.” These are investments that are
difficult and costly to relocate, thereby
ensuring long-term economic stability and
sustained growth for the regions hosting these
agglomerations. This inherent stability and the
significant broader economic benefits mean
that governments and regional authorities
should view aerospace agglomerations not just
as industrial hubs, but as long-term strategic
assets. Providing sustained support to these
clusters is crucial for maximizing their
extensive economic benefits and ensuring the
retention of high-value capital and jobs within
the region. Among the most significant
governance institutions it is worth mentioning
the following ones:

-The European Union (EU) and its
Single Market, where the EU's role is
foundational. It provides a vast, single market
that allows for the free movement of goods,
capital, and labor, reducing trade barriers and
enabling economies of scale. Furthermore, the
EU implements a specific industrial policy for
aeronautics, promotes sustainable
competitiveness, and engages in trade
diplomacy to secure a level playing field
globally;
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-European Space Agency (ESA). It is
not an EU agency, but an independent
intergovernmental organization that
coordinates the activities of its member states
in the airspace sphere. Gathering financial and
scientific resources, ESA enables projects like
the Ariane launchers, the Galileo satellite
navigation system, and the Copernicus Earth
observation program. These projects would be
impossible for any single European country to
undertake, and they provide Europe with
strategic autonomy and a leading position in
the global space sector;

-National and Supranational
Regulation. Regulatory bodies like the
European Union Aviation Safety Agency
(EASA) are critical. EASA's harmonized
standards ensure the safety and airworthiness
of European-manufactured products, building
international trust and facilitating global
exports. Similarly, the ongoing development of
an EU Space Law aims to provide a clear and

stable regulatory framework for the
burgeoning "New  Space" industry,
encouraging investment and innovation
(Speldekamp, D. (2020/2023)). These

advantages discover the basic principles of
Environmental, Social and Governance
aspects, and their effective interaction.

We are deeply convinced that the
role of such institutions in the innovative
development of aerospace sphere is crucial,
and without this valuable support, clusters
cannot realize their basic advantages.

Despite of great opportunities,
clusters face a lot of challenges.

While the European aerospace industry
has a strong foundation, it meets significant
headwinds:
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Table 2

Challenges and Policy Responses in European Aerospace Agglomerations

geopolitical tensions,
material shortages,
and multi-tiered,

bottlenecks,
increased costs,
fragility of just-in-

(multi-sourcing, near
shoring, stockpiling),
adoption of Al/digital

Challenge Description of Key Impacts Corresponding Policy [Policy Objective
Challenge Response/Initiative
Supply Chain Resilience[Vulnerabilities due to [Production Strategic measures  |Enhance transparency,

increase agility, mitigate
disruptions, build robust
supply chains.

for new skills (Al,
advanced
manufacturing) not
met by current talent
pool.

complex networks.  time logistics, twins for visibility,
cascading EACP Supply Chain
disruptions. & Technology
\Working Group.
Skills Gap & WorkforcelAging workforce, loss [Innovation Investment in Develop future-proof skills,
Shortages of institutional slowdown, apprenticeship ensure knowledge transfer,
knowledge, demand |production programs, university [attract new talent, maintain

constraints, reduced
competitiveness,
difficulty attracting
lyoung talent.

partnerships,
reskilling initiatives,
EACP Skills Working
Group, EU's "Year of
Skills™ initiative.

a skilled workforce.

Technological
Disruption &
Cybersecurity Threats

Rapid digital
transformation
introduces new
vulnerabilities and
increased cyber-attack
surface.

Data breaches,
intellectual property
theft, operational
disruptions, security
risks to critical
infrastructure.

Integration of
Al/digital twins for
efficiency, EU
\Vulnerability
Database (EUVD),
strong cybersecurity
measures.

Safeguard IP, ensure
operational continuity,
protect critical

infrastructure, and enhance

digital resilience.

Intensifying Global
Competition

Strong competition
from US and China,
lower investment
levels in some sectors
(e.g., space), reliance

Reduced market
share, risk of export
controls/sanctions,
pressure on
innovation pace.

EU industrial strategy,
EU Space Program,
Aviation Research and
Innovation Strategy
(ARIS), emphasis on

Maintain global leadership,

reduce strategic
dependencies, foster
domestic capabilities,
accelerate innovation.

on external suppliers.

""technological
sovereignty."

Source (Speldekamp, D. (2020/2023))

Among the biggest challenges we can
distinguish:

-Intensifying Global Competition: The
industry is locked in a fierce rivalry with
established players like the US (Boeing,
Lockheed Martin) and increasingly with new,
well-funded entrants from China. This
pressure requires Europe to continuously
innovate and enhance its efficiency.

-The Sustainability Imperative. From
ecological perspective, the global push for
decarbonization is a major challenge. The
aerospace industry must accelerate the
development of disruptive technologies like
Sustainable Aviation Fuels (SAFs), hydrogen
propulsion, and hybrid-electric aircraft. This
will  require massive investment and
coordinated R&D efforts.
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-Supply Chain Resilience. Recent
global events have exposed vulnerabilities in
the complex supply chain. The industry must
build greater resilience to geopolitical risks,
material shortages, and other disruptions.

-Digital Transformation and "New
Space". The rise of digital manufacturing, Al,
and the "New Space" economy (driven by
private enterprise and smaller satellites) is
forcing a strategic shift. The traditional model
of large, government-led space projects is
being challenged. European firms must adapt
their business models and embrace new
technologies to remain competitive.

-Skills Gap & Workforce Shortages. It
is extremely needed to intensify the processes
of learning, training and development to
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prepare innovative people capable to make
creative decisions.

To address these challenges, the
European aerospace sector must continue to
leverage its unique strengths. This includes
reinforcing its existing clusters, building even
stronger and more resilient networks, and
ensuring that its institutional frameworks are
agile and forward-looking, capable of
supporting the next generation of aerospace
technologies and business models.

Implementing the ESG principles
requires the essential improving conditions for
innovations, including environmental, social,
and governance aspects, allowing aerospace
industry to evaluate sustainable and ethical
practices .

Conclusion. Agglomeration, networks,
and institutional advantages jointly shape the
performance of European aerospace clusters.
Successful regional pathways combine anchor
companies, supplier ecosystems, strong
research institutions, and proactive
institutional supports. They actively interact in
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