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THE PURPOSE OF THE ARTICLE is to study the
peculiarities of formation and stages of development of
innovation clusters in the IT sphere under martial law,
to identify possible obstacles faced by IT clusters
during military conflicts, as well as ways to overcome
them.

RESEARCH METHODS. The following special and
general scientific methods were used in the article:
socio-economic analysis, scenario analysis, SWOT
analysis, expert assessments, monitoring and
evaluation of results, tabular and graphical, induction
and deduction, etc.

PRESENTING MAIN MATERIAL. The
development of innovation clusters is one of the key
drivers of economic growth in a globally competitive
environment. Clusters bring together companies,
research institutions and government agencies to
jointly develop innovative solutions. Innovation
clusters are important elements of the modern
economy that stimulate technological progress and
economic growth, which are formed on the basis of a
concentration of  interconnected enterprises,
institutions and organisations that interact and support
each other. Innovation clusters in the IT sector not
only ensure technological progress but also create new
economic opportunities. Economic, social,
technological, and institutional factors are important
factors in the formation and development of innovation
clusters. In the context of martial law, when economic
stability and access to resources become limited,
innovation clusters must adapt to new challenges,
ensuring not only development but also the
sustainability and security of their members. The war
started by Russia in 2022 and the introduction of
martial law have dramatically changed the conditions
for the development of IT clusters, where the main
obstacles are security threats, displacement of
personnel, limited access to finance, supply chain
disruption, and reduced demand for IT services.
Among the main factors influencing the process of
forming innovation clusters in the IT sector, economic,
social, technological and institutional factors were
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identified. The formation of innovation clusters in the
IT sector includes the following stages: initiation and
initial stage; infrastructure creation; development and
consolidation; maturity stage and internationalisation.
Thus, innovation clusters become a platform for
developing products and solutions aimed at supporting
government agencies and ensuring public safety. In
particular, new approaches to data protection and
communications are being developed in the IT sector,
programmes are being created to coordinate
humanitarian aid, and technologies for monitoring and
forecasting crisis situations are being introduced.
CONCLUSIONS. In the context of martial law,
innovation clusters face numerous challenges, but at
the same time they demonstrate significant adaptability
and ability to innovate. The process of formation and
stages of development of innovation clusters in the IT
sector is characterised by the main steps from initiation
to international expansion, and requires the integration
of various elements, such as infrastructure, innovation
culture and cooperation with educational institutions.
The successful formation and development of
innovation clusters is critical to stimulating
technological progress and increasing competitiveness
at the global level, where further research in this area
can help identify new approaches and strategies to
support and develop innovation ecosystems. The main
strategies to ensure the sustainability and further
development of IT clusters were identified as the
introduction of remote work, diversification of
financing, creation of backup infrastructures, search
for new markets and close cooperation with
government agencies. Thus, martial law can stimulate
the development of innovations in certain areas, such
as cybersecurity, communications and information
security, and IT clusters that are able to adapt to new
realities can become key elements of national security
and resilience under martial law.

KEYWORDS: innovation clusters; 1T-sphere;
formation and development; martial law; technological
progress; integration; infrastructure; strategy; security;
economic stability.
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METOIO CTATTI ¢ pgocmimkeHHS OCOOIHBOCTEHN
dbopMmyBaHHS Ta e€TamiB PO3BUTKY i1HHOBAIIMHHUX
kinactepiB B IT-cdhepi B ymMoOBaX BOEHHOTO CTaHy,

BU3HAYCHHS  MOXIMBHX  HEPCIIKOA, 3  SKUMH
crukatotbess  IT-kmacrepum  mig  9ac  BIMCHKOBHX
KOH(IIIKTIB, & TAKOXK IIJISIXIB X MOOJaHHS.

METOAMU AOCJIAXEHHS. B crarri Oyno

BUKOPUCTAHO TaKi CIHCMiajbHI Ta 3arajlbHOHAYKOBI
METOIN: COLAJIbHO-€KOHOMIYHOTO aHazy,
crieHapHu anamniz, SWOT-anaii3, eKCrepTHi OI[iHKH,
MOHITOPHUHT 1 OIlIHKa pPe3yJbTaTiB, TaOJIMYHO-
rpadiuHui, THAYKIIT Ta ASTYKIi, Ta iH.

BUKJIAJI OCHOBHOI'O MATEPIAJIY. Po3BuTok
IHHOBAI[IMHUX KIJIACTEPIB € OJHUM 13 KIIFOYOBUX

YUHHHUKIB ~€KOHOMIYHOTO 3pPOCTaHHS B  yMOBax
riobanbHOl  KOHKypeHwii. Kiacrepu 00'enHyroTsh
KOMIIaHii, HAyKOBO-JIOCTIJHHIBKI  YCTAaHOBH  Ta

JICpKaBHI OpraHd 3 METOK CHUIBHOI'O PO3BHUTKY
IHHOBAI[IMHUX pilIeHb. |HHOBANIWHI KJIacTepU €
BOXJIMBUMH €JIEMEHTAMHU Cy4YacHOi EKOHOMIKH, IO
CTUMYJTIOIOTh TEXHOJIOTIYHAN TIpOTrpec i eKOHOMIdHE
3pOCTaHHs, SKi (HOPMYIOTECS Ha OCHOBI KOHIEHTpAITii
B32€MO3B'sI3aHUX T IIPUEMCTB, YCTaHOB Ta
oprasizaiiiii, Mo B3aEMOJIIOTh 1 MIATPUMYIOTh OJIUH
omHoro. ImHomamiiini  kmactepu B IT-cdepi
3a0e3MeuyroTh HE JIUIIE TEXHOJOTIYHUI mporpec, aie
W  CTBOPIOIOTH HOBI CKOHOMIYHI  MOXIJIHUBOCTI.
BaxmBuMu 4uHHUKAMH (OPMYBaHHS 1 PO3BHUTKY
IHHOBAI[IMHUX KJIACTEPIB € EKOHOMIYHi, COLIaJIbHI,
TEXHOJIOTIYHI Ta IHCTUTYLiHHI YMHHUKH. B ymoBax
BOEHHOTO CTaHy, KOJH €KOHOMIYHa CTaOUIbHICTh Ta
JMOCTYIl IO  pecypciB  CTalOThb  OOMEXEHUMH,
IHHOBAIIIfHI KJIaCTepH MAIOTh aJaNnTyBaTUCS IO HOBHX
BUKIJIMKIB, 3a0€3MeUyl0un He JIHMIIE PO3BUTOK, ane M
CTifikicTh Ta Oe€3leKy CBOiX y4YacHHWKIB. BiiiHa
po3nouata Pociero y 2022 p. Ta 3anmpoBajpKEeHHS
BOEHHOI'O CTaHy KapJWUHAJIbHO 3MIHWIK yMOBH
po3Butky IT-KkiacTepiB, 1¢ OCHOBHUMH IMEPEIIKOIaAMHU
cranu 3arpo3a Oesmewi, IepeMilleHHs Kaipis,
0oOMEXEHUI JOoCTyn a0 (iHAHCYBAaHHS, MOPYIICHHS
JIAHIIOTIB MMOCTAYaHHS Ta 3HWKEHHS momuty Ha IT-
nociayru. Cepesil OCHOBHMX UMHHHKIB BIUTUBY Ha
mporec GopMyBaHHs iHHOBAI[iHHUX KiacTepiB B IT-
chepi Oymo BHOKpEMJICHO EKOHOMIYHI, COIliaJIbHi,
TEXHOJIOTIYHI Ta IHCTUTYIiHI YMHHUKH. DOopMyBaHHSI

€sren CAIOBCbKUU
Kuiscokuii nayionanvuuti yHigepcumem mexHON02IL ma

iHHOBaritHMX KinactepiB IT-chepm BKIIOYAE TaKi
eTamu. IHiIiamis Ta IMOYAaTKOBHH e€Taml; CTBOPEHHS
iHQpacTpyKTypu; PpO3BHTOK 1 KOHCOJIZALis;, eramn
3pUIOCTi Ta iHTepHamioHami3amis. OTxe, iHHOBaLINAHI
KJIACTEpH CTAlOTh IUIATGOPMOIO JJIs  PO3POOKHU
NPOJYKTIB 1 pillleHb, SIKi CIPSIMOBaHI Ha IATPUMKY
JCpKABHUX CTPYKTYp Ta 3a0e3leycHHs Oe3MeKu
HacesieHHs. 3okpema, B IT-cdepi po3BuBaroThCS HOBI
MiIXOAW IO 3aXUCTY JaHWX Ta KOMYHIKaIliid, CTBOpIO-
IOTBCS TPOTpaMy Il KOOPJAMHAIT TyMaHiTapHOT
JIOTIOMOTH, & TaKOX BIIPOBA/DKYIOTBCS TEXHOJIOTIT
MOHITOPHHTY Ta MTPOTHO3YBaHHS KPU30BUX CHTYAITill.
BUCHOBKHU. B yMoBaXx BOEHHOTO  CTaHy
IHHOBAI[IfiHI KJIACTEPH CTHUKAIOTHCS 3 YHCICHHUMH
BUKJIMKAMH, aje BOJHOYAC BOHH JICMOHCTPYIOTh
3HAYHYy AaJalTHBHICTh Ta 3JaTHICTh JO I1HHOBAIIIM.
IIpouec  ¢opmyBaHHS Ta  eTamd  PO3BHUTKY
IHHOBaLIHHUX KJIacTepiB B IT-cdepi
XapaKTepU3yeThCss OCHOBHMMH KpPOKaMH Bij iHimiamii
JI0 MDKHApOJHOI €KCHaHcii, 1 BUMarae iHTerparii
PI3HHX  €JEMEHTIB, TakKuxX sK 1HPPACTPYKTYpa,
IHHOBAIliiHa KyJIbTypa Ta CIBIpams 3 OCBITHIMH
yCTaHOBaMH. YCHilIHe (QOpPMYBaHHS Ta PO3BHTOK

IHHOBAIIIMHMX  KJIAcTepiB €  KPUTHYHHM IS
CTHMYJIIOBAaHHS ~ TEXHOJIOTIYHOIO  IPOrpecy  Ta
M1 ABULIEHHS KOHKYPEHTOCIPOMOYKHOCTI Ha

nI00ANTEHOMY PiBHI, J€ MOJANBII TOCTIKCHHS B LA
cdepi MOXKYTh JTOTIOMOITH BHUSIBUTH HOBI HIIXOAHM Ta
cTparerii Al MIATPUMKU 1 PO3BUTKY IHHOBaLiHHHMX
€KOCHCTEM. OcHOBHUMH CTpaTerisiMu JUTst
3a0e3meueHHs CTINKOCTI Ta TOATBIIOTO PO3BUTKY I1T-
KJIacTepiB OyJI0 BU3HAYECHO BIPOBAKEHHS BiIJaNIeHOT
pobotn, muBepcudikamis QiHAHCYBaHHS, CTBOPEHHS
pe3epBHUX 1HQPACTPYKTYp, TOIIYK HOBUX PHUHKIB
30yTy Ta TiCHY CITiBIIpAIliO 3 JACPKABHUMHU OpraHAMH.
OTxe, BOEHHHH CTaH MOXE CTHMYJIOBATH PO3BHTOK
iHHOBaLil y NeBHUX cdepax, Takux sK KibepOesneka,
KOMyHIKaliil Ta iHpopmaliiiHa Oe3neka, npuaomy IT-
KJIaCTEpH, 3JaTHI aJalTyBaTHUCS 10 HOBUX peawiil i
MOXKYTh CTaTH KIIOYOBUMHU CICMCHTAMH HAI[IOHAIBHOT
0e3IeKH Ta CTIMKOCTI B yMOBaX BOEHHOTO CTaHy.
KJIIOYOBI CJIOBA: inHoBauiiini xiacrepu; IT-
cthepa; GopMyBaHHS Ta PO3BUTOK, BOEHHHI CTaH;
TEXHOJIOTIYHHI MTPOTpec; IHTerpalis; iHppacTpyKTypa;
cTpareris; 6e3meka; eKOHOMiYHa CTa0iIbHICTD.
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Statement of the problem. The development of innovation clusters has
become one of the key drivers of economic growth in a globally competitive
environment. Clusters bring together companies, research institutions and
government agencies to jointly develop innovative solutions. This topic is
particularly relevant in the IT sector, which has become a driving force behind the
digital transformation of various sectors of the economy. Innovation clusters are
also important elements of the modern economy, driving technological progress
and economic growth. They are formed based on a concentration of
interconnected enterprises, institutions and organisations that interact and support
each other. In the IT sector, which is characterised by rapid development and a
high level of innovation, clusters play a particularly important role due to the need
for highly skilled personnel, investment in research and development, and rapid
adaptation to changing technological trends. Innovation clusters in the IT sector
not only drive technological progress but also create new economic opportunities.
Clusters are geographically concentrated networks of businesses that interact with
each other and with research institutions to stimulate innovation and increase
competitiveness. Economic, social, technological, and institutional factors are
important factors in the formation and development of such clusters. In the
context of martial law, when economic stability and access to resources are
limited, innovation clusters must adapt to new challenges, ensuring not only
development but also the sustainability and security of their members.

Analysis of publications on the problem. The main aspects of the
formation, development and stages of building innovative clusters in the IT
sector are within the circle of scientific interests of such scientists:
N. Abashkina,  Yu. Nikolaiev, V. Andreieva, A.Bezus, N. Sychova,
K. Shafranova, P. Bubenko, N. Dril, Ye. Buriak, P. Puzyrova, R. Hanushchak,
I. Hnatenko, Ye. Snitko, R. Markov, V. Utkin, S.Kudyn, K. Lavrukhina,
V. Melnykov, O. Nechyporenko, Yu. Nosenko, L. Sinelnyk, O. Olshanska,
I. Tkachenko,  A. Omelianska, A. Tolstova, V. Utkin, Z. Yanchenko,
B. Yukhnov, D. Korsakov, Ya.Yukhman, Yu.Zaloznova, M. Soldak,
Z. Zhyvko, I. Raikovska, O. Kovtun, L. Kurhuzenkova and others. However, the
issue of martial law has not been studied to the fullest extent.

Statement of the main results. An innovation cluster can be defined as a
geographically concentrated group of interconnected companies, suppliers,
government agencies and other organisations that collaborate to create
innovative products and services. Innovation clusters facilitate the exchange of
knowledge, the creation of joint projects, and the improvement of the
competitiveness of individual companies as well as entire regions or countries.
Clusters play a special role in the IT sector, as this industry is driving digital
innovation. Interaction between IT companies, start-ups, research institutions
and governments creates a synergistic effect that fuels the rapid development of
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new technologies such as artificial intelligence, big data, blockchain, etc. The
key factors for the successful functioning of IT clusters are the availability of
skilled personnel, access to finance, infrastructure development, and cooperation
between cluster members. In a stable environment, these factors ensure the
dynamic development of innovation clusters, but during martial law, they
acquire new features as numerous barriers to their development arise (Abashkina
and Nikolaiev, 2021; Nechyporenko, Nosenko and Sinelnyk, 2021; Puzyrova,
2019; Bezus, Sychova and Shafranova, 2019; Bubenko and Dril, 2023;
Andreieva, 2015; Sadovskyi and VVolodchenkov, 2024; Buriak, 2019).

The war started by Russia in 2022 and the introduction of martial law
dramatically change the conditions for the development of IT clusters. Thus, the
key obstacles for IT clusters under martial law are as follows (Table 1).

Table 1
Key obstacles for IT clusters under martial law

Ne Type Signs.

Hostilities pose a direct threat to the physical security of
employees and infrastructure. The risk of destruction of

1 Threatto |production facilities, loss of information resources, limited

security  |access to energy resources and instability of communication
networks — all these factors negatively affect the work of IT
companies.
During military operations, skilled personnel may be forced to
: leave the region, which creates significant challenges for the
Displacement : ;

2 of staff retention and development of human capital. For many
companies, attracting new staff becomes difficult due to internal
migration or emigration of specialists.

- Investments in wartime become less affordable due to increased
Limited . . i . : i .
risks. Many investors are refusing to invest in regions with an

3 accessto |. : : - . )

p increased security threat, which significantly reduces financial
inance . : )

resources for the development of innovative projects.

Under martial law, supply chains can be severely disrupted by

4 Supply chain |border closures, blockades of transport routes, and destruction

disruption |of logistics facilities. This leads to delays in the supply of
necessary equipment and materials for IT clusters.
During martial law, the country's economy may experience a
Decreased | .~ .. : _
5 | demand for S|gn|f|ca|_1t decline, whlch affects the demand for IT produc_ts
: and services. Companies may lose customers or face delays in
I'T services . . A
payments, leading to financial difficulties.

Source: built by the authors on the basis of (Abashkina and Nikolaiev, 2021; Nechyporenko,
Nosenko and Sinelnyk, 2021; Puzyrova, 2019; Bezus, Sychova and Shafranova, 2019; Bubenko
and Dril, 2023; Andreieva, 2015; Sadovskyi and Volodchenkov, 2024; Buriak, 2019).
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Among the main factors influencing the process of formation of innovation
clusters in the IT sector are economic, social, technological and institutional.

Economic factors are critical for the formation of innovation clusters and
consist of the following derivatives:

— financing — the availability of affordable financial resources, both from
the state and private investors, is the basis for the development of start-ups and
new technologies. Investments in research and development (R&D) contribute
to the creation of innovative products and services;

— costs of innovation — high costs of innovation can be both a barrier and
an incentive for cluster formation. Economic incentives to invest in innovation
and research contribute to the development of new technologies and
competitiveness;

— competition and co-operation - the level of competition and
opportunities for co-operation between firms within a cluster are important
factors. Competition can stimulate innovation, while cooperation can facilitate
the exchange of knowledge and resources.

Among the social factors, the most important are skilled labour (availability
of highly skilled IT professionals is an important factor for cluster development;
educational institutions and training programmes that prepare personnel for the
innovation sector support cluster formation); culture of innovation (a social
culture that supports innovation, risk-taking and entrepreneurial spirit is an
essential factor for cluster formation; a culture that promotes the adoption of
new ideas and approaches promotes innovation).

Technological factors that form the infrastructure for the development of
innovation clusters include technological and innovation infrastructure:
technological infrastructure — implies the availability of a developed
technological infrastructure, such as high-speed Internet connections and
modern computer networks, which is critical for the development of IT clusters;
innovation infrastructure — implies innovation centres, technology parks,
laboratories, accelerators and incubators that provide the necessary resources for
the development of new technologies and support for old ones.

Institutional factors define the basis for the formation and development of
clusters, namely: policy and regulation (government policy aimed at supporting
innovation initiatives and creating a favourable business environment is a key
factor for the formation of clusters); legislative initiatives (legislative initiatives
that protect intellectual property and promote innovation are important for
stimulating innovation) (Dovbush and Puzyrova, 2020; Puzyrova and
Sadovskyi, 2024; Hanushchak, 2024; Hnatenko, Snitko, Markov and Utkin,
2021; Kudyn, 2023; Puzyrova and Sadovskyi, 2023).
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The stages of innovation cluster development are shown in Fig. 1. The
formation of innovation clusters in the IT sector is a complex and multifaceted
process that includes several key stages:

1. Initiation and initial stage. The process of forming an innovation cluster
begins with the emergence of an idea or concept that unites the interests of
various participants. At this stage, it is important to identify the potential for
creating a cluster, assess market needs, and identify key players such as
businesses, universities, research institutions, and investors. The main task is to
create a platform for the exchange of ideas and resources.

MATURITY
At this stage, the cluster reaches a high level of effectiveness and is achieving:
Innovative leadership
The cluster becomes a leader in a particular technology area, providing
significant innovation achievements and a high level of competitiveness.
Sustainability and self-sufficiency
The cluster becomes sustainable and self-sufficient, with strong internal
processes and the ability to develop independently.

DEVELOPMENT
During the development phase, the cluster reaches a greater maturity where it
takes place:

Expansion and integration
The cluster expands, with new members providing additional resources and
knowledge. Integration between cluster members increases.
Infrastructure improvements
Infrastructure to support innovation is developed, including technology parks,
incubators, research and development centres.

FORMATION
At this stage, the foundation for the cluster is laid:
Initiation and launch
In this stage, the first businesses and organisations that become part of the
cluster are formed. The creation of infrastructure and the first investments in
innovation are important.

Networking
The first links are formed between enterprises, research institutions and other
organisations that support innovation.

Source: built by the authors on the basis of (Dovbush and Puzyrova, 2020; Puzyrova and
Sadovskyi, 2024; Hanushchak, 2024; Hnatenko, Snitko, Markov and Utkin, 2021; Kudyn,
2023; Puzyrova and Sadovskyi, 2023).

Fig. 1. Stages of development of innovation clusters in the economy

2. Creation of infrastructure. The second stage involves the creation of the
necessary infrastructure that provides the physical and organisational basis for
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the cluster to function, which may include technology parks, research
laboratories, start-up incubators, and the development of innovation support
policies. It is important to ensure access to the necessary resources and create
conditions for active interaction between participants.

3. Development and consolidation. At this stage, the cluster begins to
function in the mode of active interaction between the participants. Businesses,
research institutes and other organisations work on joint projects, which
contributes to the development of new technologies and business models. It is
important to ensure the cluster's sustainability and adaptability, as well as to
attract new members to expand its capabilities.

4. Maturity and internationalisation. In the last stage, the cluster reaches
maturity and begins to interact with international markets. This may include
expanding beyond national borders, participating in international projects, and
attracting foreign investment. Mature clusters become globally competitive and
can influence the development of the international innovation ecosystem.

Innovation clusters in the IT sector go through specific stages of
development that may differ from other industries:

1. Formation of a critical mass. At the initial stages of IT cluster
development, it is important to reach a critical mass of participants to ensure
effective interaction and create a favourable environment for innovation. This
may include start-ups, large technology companies, universities and research
institutes.

2. Cooperation with educational institutions. Since the IT sector requires
highly qualified specialists, close cooperation with educational institutions is an
important stage in the development of the cluster, including the creation of
internship programmes, joint research, and the involvement of students in real
projects.

3. Innovative culture and ecosystem. A successful IT cluster is formed
through the development of an innovative culture that promotes the active
exchange of ideas and experience. It is important to create an environment that
supports risky innovation projects, fosters entrepreneurship, and provides access
to finance.

Despite numerous challenges, innovation clusters in the IT sector
demonstrate the ability to adapt even under martial law. The main strategies for
ensuring the sustainability of IT clusters are as follows (Fig. 2).

Therefore, by switching to remote work, IT clusters can significantly
reduce their dependence on physical infrastructure and ensure the safety of their
employees. Remote work also allows them to attract specialists from different
regions and countries, reducing the risk of losing human capital. To reduce
dependence on traditional investors, companies within clusters can turn to
alternative sources of funding, such as grants from international organisations,
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crowdfunding, or cooperation with venture capital funds specialising in high-
risk investments. To ensure the resilience of IT companies during the war, it is
important to set up backup data centres in safe regions to minimise the risks of
information loss and business continuity. With the shrinking domestic market,
IT companies can expand their operations to international markets by using
existing contacts with foreign partners and attracting new customers from
abroad. In the context of martial law, close cooperation between innovation
clusters and government agencies becomes important, particularly in terms of
security, tax benefits and startup support. Joint programmes can also be created
to ensure infrastructure resilience and help companies in times of crisis
(Lavrukhina, 2023; Melnykov, 2021; Olshanska and Puzyrova, 2021;
Onofriichuk, 2023; Puzyrova, 2021; Sadovskyi and Puzyrova, 2024; Tkachenko,
Puzurova and Omelianska, 2020).

Searching for new ‘ Diversification of ! Development
sales markets / funding sources \ of remote work

Strategies for ensuring the resilience of IT-clusters in wartime

/ N\

Creation of redundant Coordination
data centres and | with government
infrastructure agencies

Source: built by the authors on the basis of (Zakharchenko and Alieksieichuk, 2019; Zaiats
and Puzyrova, 2021; Kramarenko, 2019; Krakhmalova and Puzyrova, 2020).

Fig. 2. Strategies for ensuring the resilience of IT clusters in wartime

Despite all the negative consequences of martial law, it can also stimulate
innovation in certain areas. Military conflicts tend to foster the development of
new technologies in areas such as cybersecurity, military technology,
communications and information security. Thus, innovation clusters can become
a platform for the development of products and solutions aimed at supporting
government structures and ensuring the security of the population. In particular,
new approaches to data protection and communications are being developed in
the IT sector, programmes are being created to coordinate humanitarian aid, and
technologies for monitoring and forecasting crisis situations are being
introduced (Tolstova, 2017; Utkin, 2022; Yanchenko, 2017; Yukhnov,
Korsakov, Yukhman, 2021; Zaloznova, Soldak, 2021; Zhyvko, Raikovska,
Kovtun, Kurhuzenkova, 2023).
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Conclusions. Innovation clusters in the IT sector play a key role in the
development of technology and the economy as a whole. In the context of
martial law, innovation clusters face numerous challenges, but at the same time,
they demonstrate considerable adaptability and ability to innovate. The process
of formation and stages of development of innovation clusters in the IT sector
covers the main steps from initiation to international expansion, and requires the
integration of various elements, such as infrastructure, innovation culture and
cooperation with educational institutions. The successful formation and
development of innovation clusters is critical to stimulating technological
progress and increasing competitiveness at the global level, where further
research in this area can help identify new approaches and strategies to support
and develop innovation ecosystems. The main strategies to ensure the
sustainability and further development of IT clusters are the introduction of
remote work, diversification of financing, creation of backup infrastructures,
search for new markets and close cooperation with government agencies.
Martial law can also stimulate innovation in certain areas, such as cybersecurity,
communications and information security, where IT clusters that are able to
adapt to new realities can become key elements of national security and
resilience under martial law.
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