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AND COMMUNICATION TECHNOLOGIES MARKET IN UKRAINE
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This research seeks to identify the key components of economic development within Ukraine’s information and com-
munication technology (ICT) market, emphasizing its structural and functional features in the context of wartime disrup-
tion and post-war recovery. It has been established that the dynamics of the ICT market’s development are determined
by dual transformability—objective and subjective. The research findings demonstrate that, in fact, the objective and
subjective transformability of the ICT market ensures its economic development during the war and in the post-war re-
construction period. This development is defined through the acceleration of these processes and the emergence of spe-
cific models of market presence of participants (large corporations, small and medium-sized enterprises, state and public
institutions) and their cooperation. The practical significance of the study lies in the possibility of applying the obtained
results to a deeper analysis of the interaction between objective and subjective transformation processes of the ICT market
in wartime and post-war periods, to determine effective models for its sustainable and innovative development.
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besnepepeuuUx, wo NiOBUWYE CKIAOHICMb aAPXIMeKmypu pPUHKy HGOPMAaYitiHO-KOMYHIKAYIUHUX mexHono2it. Bocunutl
nepioo NPUCKOpPIOE Yi Npoyecu, CNpusiouy WeUOKOMY BNPOBAONCEHHIO MeEXHON02I, MooepHizayii cepsicie ma ingpa-
CMPYKMypU, a maxodxic onepamusHiu adanmayii puuxy. Aemopamu noxkasano, wo cyo’ekmua mpauncghopmayis punKy in-
Gopmayitino-KomyHiKayitiHux mexHonozitl 3abe3nevye po3gumoK puHKy uepe3 KOHKYpeHyilo, nepepo3nooil pUHKOGUX 4a-
CMOK i iH8eCMUYIIHUX NOMOKIB, 3MiHU MoOelel chienpayi ma npiopumemis, 30Kpema aKyeHm Ha QYHKYIOHANbHIU cmili-
KOCMI KPUMUYHO BadCIUBUX Cepeicie. Y BOcHHUil nepiod cnocmepieaemvcs 3MiHa Moodenell Cnignpayi: axKyeHm
BMIWYEMbCSL 810 IHHOBAYIUHUX NPOEKMIG HA 3a0e3neyelHsl (DYHKYIOHANbHOI cmitikocmi ma Oe3neku KpumuiHo 8aNCIUGUX
cepsicig i ingppacmpykmypu. Bcmanoeneno, bananc punky iHghopmayitiHo-KOMYHIKAYIUHUX MeXHON02Il ni0 Yac 8ilHu
BMIHIOEMbCSL: 3DOCTNAE POTlb BEIUKUX 2PABYIE MA OePIHCABHUX/POMAOCOKUX THCMUMYYIll Y NIOMpUMYT KPUMUYHO BaAICTU-
8UX (DYHKYIU, MOOi sIK MAull [ cepeOnill Oi3HeC CIMUKAEMbCSL 3 GUKIUKAMU GUIICUBAHHS Yepe3 0OMENCEeHHS pecypcie ma
3minu npiopumemie. Koncmamosano, ujo nicia8oe€nHa 8iobyoosa nepedbauae cmabdinizayito purKy ma tio2o CIpyKmypHy
peopaanizayiro uepe3 iHmezpayilo HOGIMHIX MEXHON02IN, Nepepo3nodin posetli I YaCMOK MIHC YYACHUKAMU, 3MIYHEHHS NOo-
UYL MATUX [ CePeOHIX KOMNAHIU Ma (POPMYSAHHS SHYUKUX | CIITIKUX MOOelell CRiBnpayi, CNPIMOBAHUX HA IHHOBAYIUHUL
pozeumok. Hayxoea yinHicms 00Cai0#ceH s NOAA2A€ Y 8UHAYEHHI ocobaugocmeli 06 ekmHoi ma cyd’ekmuoi mpaucgop-
MayiiHoCcmi pUHKY iHOPMAYitIHO-KOMYHIKAYIUHUX MEXHON02TH, W0 3a0e3neyye 1020 eKOHOMIYHUL PO3GUMOK SIK Y Nepioo
BIUHU, MAK [ Ni0 4ac NiCIA60EHHOT 6i00y008uU. L]etl po36umox npossIsicmvcs y NPUCKOPEHHI MPAHCHOPMayiiHUX npoyecie
ma gopmysanti cneyu@iyHux mooenel puHKO80i NPUCYMHOCMI 8eIUKUX KOPROPAYIL, MAUX i CepeOHix Nionpuemcms,
0epPIHCABHUX A SPOMAOCLKUX THCMUmMyyiti ma ix epexmugnoi cnisnpayi.

Knrouosi cnosa: cmpamezii nicisiGO€HHO20 8IOHOGACHH, IHQOPMAYIUHI MOBapU | NOCYeU; MINCHAPOOHI JIAHYIO2U
NOCMAYAaHHS, SUPOOHUKU HAYKOBO-MEXHIYHOL NPOOYKYIL; IHOPMAYIUHO-KOMYHIKAYITIHI MEXHON02Il; PUHOK, CRIGNpaysi.

Problem statement. In recent years, the information
and communication technology (ICT) market in Ukraine
has undergone significant transformations, driven by both
global and local factors. Global drivers include accelerated
digitalization and the innovation-oriented nature of the
world economy, the development of cloud services, artifi-
cial intelligence, and cybersecurity, as well as the reconfig-
uration of international supply chains. Local factors en-
compass the impact of military actions, infrastructure dam-
age, mass migration, the urgent need for remote solutions
in education and business, as well as the Strategy for the
Development of Electronic Communications in Ukraine
until 2030 and state programs supporting digital transfor-
mation and innovation in the post-war period (including the
Digital Strategy of Ukraine 2030, Support for Digital
Transformation, among others).

In the context of war and subsequent post-war recovery,
the adaptation of economic models and technological solu-
tions to emerging challenges and societal needs acquires
particular importance. The spectrum of ICT technologies
applied across various sectors of the economy and social
life is expanding and becoming increasingly dynamic,
which necessitates continuous monitoring of their develop-
ment and impact on the country’s economic stability and
competitiveness.

The makeup of market participants is constantly chang-
ing. Before the war, transformations occurred gradually
and focused mainly on innovation-driven growth. Today,
however, these changes have taken on a dynamic, multidi-
mensional, and reactive nature.

Analyzing the economic development of the ICT mar-
ket during wartime allows for a better assessment of its in-
novation potential and the formulation of effective strate-
gies for post-war recovery and modernization of key sec-
tors in the economy.

Analysis of research and publications. The specific
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features of the formation and functioning of the infor-
mation and communication technology (ICT) market in
Ukraine have been studied by Liba N.S., Korolovych O.0.,
Proskura V.F. [2], Voitko S.V., Sakalosh T.V. [1], Sav-
ran N.V. [4], Chernyshova L, Novikova L. [5], among
other scholars.

In the works of LibaN.S., KorolovychO.0.,
Proskura V.F. [2], and Voitko S.V., Sakalosh T.V. [1], the
focus is placed on the analysis of technological innovations
and the development of telecommunication and IT infra-
structure.  Savran N.V. [4], Chernyshoval., and
Novikova L. [5] also examine the influence of global and
local economic factors on the dynamics and overall varia-
bility of the ICT market.

Much less attention in these studies has been devoted
to the subjective evolution of the ICT market, particularly
the analysis of the roles of its participants, the development
of small and medium-sized enterprises, and the impact of
crisis conditions (in particular, the war) on models of co-
operation and competitive interactions among market play-
ers. Therefore, this study emphasizes the importance of a
comprehensive examination of these components as key
factors of economic development in Ukraine’s ICT market
during wartime and in the post-war recovery period.

Formulation of the article's objectives. This research
seeks to identify the key components of economic devel-
opment within Ukraine’s information and communication
technology (ICT) market, emphasizing its structural and
functional features in the context of wartime disruption and
post-war recovery.

The main results of research. The essence of the in-
formation and communication technology (ICT) market in
Ukraine cannot currently be regarded as a stable category,
as it functions as a dynamic entity continuously shaped by
transformative influences from both global and local eco-
nomic factors. Several approaches to defining it are
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highlighted in the scholarly literature:

e As a combination of two interrelated clusters—
telecommunications and information technologies indus-
tries—which can also be considered as separate markets
(Voitko S.V., Sakalosh T.V. [1]; Chernyshoval.,
Novikova L. [6]). However, this definition is excessively
abstract, as it merely outlines the structural elements of the
market without accounting for its functional characteristics
or its interactions with the external environment.

e  Asasystem of economic, legal, and informational
relations governing the purchase and sale of information
goods and services (Savran N.V. [5]; Tarasova K.1I. [7]).
This definition is fragmentary, as it primarily reduces the
ICT market to the sphere of exchange, overlooking its pro-
duction and innovation potential.

e Asa unified functioning mechanism based on the
general laws of social production, encompassing the eco-
nomic autonomy and responsibility of producers of scien-
tific and technological products, freedom of entrepreneur-
ship, and the independent purchase and sale of information
resources, products, and services, means of information
production, labor, financial assets, and securities (Tara-
sova K.1. [7]). This definition, however, is excessively uni-
versalizing, as it effectively equates the ICT market with
the overall economic system, making it difficult to differ-
entiate from other markets.

The outlined ambiguity in approaches to characterizing
the information and communication technology (ICT) mar-
ket in Ukraine—particularly their abstractness, fragmen-
tariness, and universalization—is determined by [1; 5-7]:

1.  The diversity of economic actors operating within
it, which includes large international corporations, national
ICT companies, small and medium-sized enterprises,
startups, and state institutions, leads to differences in inter-
ests, roles, and levels of influence on market development.

2. The broad range of technological innovations and
digital services at various stages of development and com-
mercialization does not always fit within established clas-
sification frameworks.

Consequently, the market hosts actors and offers tech-
nological innovations and digital services that, in some
cases, have not yet undergone formal classification, com-
plicating the creation of a unified system for their account-
ing, regulation, and integration into the broader economic
structure. In particular, difficulties arise in tracking who of-
fers which services or technologies on the market, as well
as in establishing rules, licenses, and standards for new
technologies and companies. Moreover, new services and
technologies are challenging to integrate into the overall

economic system due to the absence of established mecha-
nisms for their interaction with other market segments [2].
Simply put, the market is evolving rapidly, and legislation
and accounting systems do not always keep pace with these
changes, creating a degree of disorder and complicating ef-
fective governance and sectoral development [3].

To establish a consensus regarding the content of the
ICT market in Ukraine, the author has attempted to classify
its components according to subjectivity (i.e., a characteri-
zation of the market actors, or subjects) and objectivity
(i.e., a characterization of what the actors’ activities are di-
rected toward—products, services, digital solutions, and
technologies that are exchanged or implemented in the
market). The specifics of this classification are presented
in Table 1.

Thus, the ICT market in Ukraine represents a dynamic
economic entity, operating under the influence of both
global and local economic factors and characterized by the
interaction of diverse subjects and objects. Considering its
dynamic subjectivity and objectivity, this market develops
in cycles of:

¢ Transformations driven by accelerated changes in the
software, infrastructure, product, technological, and infor-
mation components of the ICT market;

e Transformations driven by accelerated changes
among market actors, affecting competition, market share
distribution, investment flows, and the nature of interac-
tions between participants.

It is precisely the subjective and objective transforma-
bility that drives the dynamics of economic development
in the ICT market, triggered by both local and global fac-
tors [3]. In practice, this results in continuous responsive-
ness, refinement, and renewal of the market’s structural
and functional elements through the emergence and pro-
gression of transformative cycles.

Regarding transformations driven by the accelerated
changes in the software, infrastructure, product, technolog-
ical, and information components of the ICT market (ob-
jective evolution), this refers to the continuous updating
and modernization of key market elements [1-4]: the de-
velopment of new software and digital platforms, the im-
plementation of innovative technologies, the expansion
and upgrading of telecommunication and IT infrastructure,
the creation of new products and services, as well as the
accumulation and processing of information resources.
These transformative cycles facilitate the market’s evolu-
tion by increasing its complexity in terms of technological,
economic, and social changes, which have been particu-
larly accelerated during the war (Table 2).
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Table 1

Classification of the ICT market components in Ukraine by subjectivity and objectivity

Components characterizing the
ICT market *

Systematization of objects by core attributes

Direction — Classification of ICT market components by subjectivity

International ICT Companies

Large international economic entities (e.g., Microsoft, Oracle, Cisco, Amazon Web Services,
Google, Samsung) operating in the Ukrainian market through local offices and partner networks.

Large National ICT Companies

Major enterprises in the field of computer and information technologies (ICT) that develop prod-
ucts and services at the national level, exert significant influence on the country’s economy, and
often form the foundation of the export-oriented IT sector (e.g., SoftServe, EPAM Ukraine,
GlobalLogic, Luxoft, N-iX, Infopulse).

Small and Medium-sized ICT En-
terprises (SMEs)

Economic actors with a limited number of employees, revenue, and asset value, specializing in
outsourcing and product-oriented solutions.

Startups in Fintech, e-commerce,
EdTech, AgriTech, DefenseTech

Innovative young companies operating in the ICT segment, creating new products, services, or
technological solutions classified as information and communication technologies.

State institutions and Government
bodies

Government agencies, offices, and institutions that establish regulatory frameworks, ensure ICT
regulation and development support, and implement digital services for citizens and businesses
(e.g., Ministry of Digital Transformation of Ukraine, State Service for Special Communications
and Information Protection, National Commission for State Regulation in Electronic Communi-
cations, Radio Frequency Spectrum, and Postal Services).

Civil society organizations and
business associations

Non-governmental structures representing the interests of companies and promoting industry
development, rather than commercial enterprises; they support the establishment of professional
standards and certifications in IT, foster communities and knowledge-sharing networks among
companies and startups, and organize events, conferences, and training programs to advance the
digital economy.

D

rection — Classification of ICT market components by objectivity

Software and IT Products (1)

Packaged and customized software, operating systems, enterprise solutions, business and con-
sumer applications, software platforms, and services.

Hardware and telecommunication
equipment (2)

Servers, computers, networking equipment, mobile devices, cloud infrastructure hardware, and
telecommunications networks.

Digital services and platforms (3)

Offerings that provide users with information, communication, and technology products via dig-
ital platforms or networks.

Technological innovations (4)

Cutting-edge technologies implemented in the ICT sector, including artificial intelligence,
blockchain, big data, virtual and augmented reality, and process automation.

Information resources (5)

Collections of data, databases, or content created, stored, processed, and utilized by market ac-
tors.

Note: / * Software component (1); Infrastructure component (2); Product component (3); Technological component (4); Information component

).

Source: compiled based on [4-5; 8]

While the initial cycles of objective transformation
were linear and extended over time [1; 7], the objective
evolution of the ICT market has led to their becoming par-
allel, interdependent, and continuous today [1-2]. Each
new cycle of transformation not only increases the mar-
ket’s architectural complexity—since changes in one com-
ponent automatically affect others—but also becomes pro-
gressively shorter.

It should be noted that during wartime, the cycles of
objective transformation in the ICT market accelerate in
atypical ways [7]. In particular, new technologies are being
implemented more rapidly, services and infrastructure are
being modernized more efficiently, and the ability to adapt
to change is becoming critical for market functionality. For
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example, during russia’s full-scale invasion of Ukraine, the
deployment of the Starlink system was accelerated to en-
sure continuous Internet access amid the destruction or
shutdown of traditional telecommunications infrastructure.
While the implementation of such technologies under
peacetime conditions would normally require lengthy pro-
cedures for approvals, licensing, and gradual infrastructure
build-out, during the war, the process was completed
within an exceptionally short period—just a few weeks.
This rapid deployment enabled critical sectors (military,
government agencies, businesses, and hospitals) to adapt
swiftly to new conditions and ensured the continuity of ICT
market operations.
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Table 2

Stages of objective evolution and increasing complexity of transformations in the ICT sector

Evolution stage

Evolution specifics

Main focus

Transformation cycles

Complexity

Initial stage (1970s—
1980s) — For-
mation of basic in-
frastructure

Hardware: computers, mainframes, servers.
Software: primarily of an instrumental nature
(operating systems, basic packages).
Telecommunications: telephone networks,
early local area networks.

Relatively slow and lin-
ear: new hardware is in-
troduced first, followed
by new software.

Each new cycle required a
complete hardware replace-
ment and an extended imple-
mentation period.

Network stage
(1990s) — Interneti-
zation

Expansion of the Internet, email, and web tech-
nologies.

Increasing role of software solutions and client-
server architecture.

Formation of a global information infrastruc-
ture.

More dynamic: software
updates begin to occur
more frequently than
hardware changes.

The need to harmonize
standards and protocols
emerges, complicating inte-
gration.

Digital platform
stage (2000s) —
Mobility and global-
ization

Mass deployment of mobile Internet and
smartphones.

Formation of large ecosystems (Google, Apple,
Microsoft, Amazon).

Development of cloud services and the SaaS
model.

Rapid and continuous:
software is updated
“over-the-air,” and ser-
vices are constantly ex-
panding.

Software, product, and infor-
mation components trans-
form in parallel, with their
interdependence becoming
increasingly close.

Innovation accelera-
tion stage (2010s)
— Big data and au-
tomation

Massive accumulation of information resources
(Big Data).

Widespread implementation of Al, machine
learning, and business process automation.
Modernization of IT infrastructure through
cloud data centers and virtualization.

Multidimensional: soft-

ware, infrastructure, ser-
vices, and data manage-
ment evolve simultane-

ously.

Cycles become nonlinear —
innovations may emerge
simultaneously from multiple
directions, forcing businesses
to continuously adapt.

Accelerated evolu-
tion stage (2020s—

present) — Al and

cyber-physical sys-
tems

Integration of Al and machine learning into
most products.

Large-scale deployment of 5G, 10T, and edge
computing, which has accelerated particularly
during the war.

Development of metaverse applications,
AR/VR, and blockchain solutions.
Cybersecurity and information flow manage-

Ultra-fast, parallel, and
self-reinforcing: new
technologies do not
merely replace old ones
but intertwine, creating

entirely new ecosystems.

Continuous modernization is
required simultaneously
across all dimensions: soft-
ware, infrastructure, product,
technological, and infor-
mation.

ment have become top priorities.

Source: compiled based on [1; 4-5; 7]

During the post-war reconstruction period, the ICT
market is expected to undergo stabilization and structural
reorganization, including:

. Integration of advanced technologies and solu-
tions that were implemented under crisis conditions;

. Modernization of infrastructure in line with new
standards and security requirements;

e  Enhancement of market resilience to future chal-
lenges through the development of a more flexible and
adaptive architecture.

Regarding transformations driven by accelerated
changes in market actors (subjective evolution), this refers
to the continuous evolution of the composition of partici-
pants: the entry of new startups, shifts in the roles and strat-
egies of national and international companies, and in-
creased activity of small and medium-sized enterprises,
government institutions, and civil society organizations.
These transformative cycles drive market development by
intensifying competition, redistributing market shares and
investment flows, and altering the nature of interactions
among participants [8]. During wartime, these changes not
only generate new models of cooperation, partnership, and

market behavior but also fundamentally modify their char-
acter (Table 3).

Subjective evolution is the process of continuous
change in the composition of participants, their roles, and
strategies. Whereas such changes previously occurred
gradually and in a centralized manner, they are now dy-
namic, parallel, and multidimensional. These transforma-
tive cycles create new models of collaboration and market
behavior, while also ensuring the ongoing renewal of the
market through competition and innovation [6].

During wartime, the cycles of subjective transfor-
mation in the ICT market are characterized by a shift in
collaboration models—from purely innovation-driven ap-
proaches focused on developing new products and technol-
ogies to models aimed at ensuring the functional resilience
and security of critical services and infrastructure. Moreo-
ver, wartime conditions altered the market balance: the role
of large players and government/civil institutions in sup-
porting critical functions increased, while small and me-
dium-sized enterprises faced significant challenges to sur-
vival and growth, including the reallocation of resources to
critical projects and infrastructure support.
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Table 3

Stages of subjective evolution and increasing complexity of transformations in the ICT sector

Evolution stage

Evolution specifics

Main focus

Transformation cycles

Complexity

Initial
(1970s-1980s)
Dominance of large
corporations

Stage

The market was dominated by a few large
companies (IBM, DEC, Microsoft in the early
stage).

Small and medium-sized participants had
limited influence.

Government institutions acted as regulators
and providers of core networks.

Slow and centralized; changes
occurred primarily through the
introduction of new products by
major players.

The presence of a small num-
ber of key players simplified
integration but slowed down
innovation.

Network Transfor-
mation Stage
(1990s) — Emer-
gence of startups
and global players

Entry of the first Internet startups (Yahoo,
Amazon, Google).

Active expansion of international companies
into new markets.

Shift in roles: some national companies
evolved into global players.

More dynamic, driven by new
participants and innovative
business models.

The market becomes net-
worked, with changes in one
player’s behavior affecting
many others.

Multipolar ~ Stage
(2000s) — SMEs
and platforms

Increased activity of small and medium-sized
enterprises (IT consulting, SaaS, mobile ap-
plications).

Growing role of platforms connecting various
participants (App Store, Google Play).

Initial formation of partnership ecosystems.

Parallel: new startups and
SMEs rapidly alter market
shares.

Increased complexity in co-
ordinating among a large
number of participants.
Roles and strategies are con-
stantly evolving.

Stage of Intensive
competition and in-
novation (2010s)

Entry of international startups and venture
capital firms.

Active involvement of government and civil
society organizations.

Redistribution of investments and market
shares among participants.

Accelerated and unpredictable:
the market responds rapidly to
new technologies, shifts in
strategies, and changes in part-
ners.

Multiple interaction scenar-
ios: competition, partner-
ships, alliances, and coali-
tions.

Accelerated subjec-
tive evolution stage
(2020s—Present)

Entry of Al startups, innovative platforms,
and startups in cybersecurity and the
metaverse.

Continuous shifts in the roles of large inter-
national players, ranging from competition to
strategic partnerships.

Growing importance of cooperative models

Continuous and multidimen-
sional: investment flows, part-
nerships, and collaboration
models are constantly evolving.

The market becomes a dy-
namic ecosystem, where par-
ticipants rapidly enter and
exit, reshaping structure and
interactions.

Emergence of new models of
market behavior and digital

(open-source, shared platforms).

partnerships.

Source: compiled based on [4; 6-8]

In the post-war reconstruction period, the market is ex-
pected to see a redistribution of roles and shares among
participants, driven in part by the entry of new startups and
the strengthening of small and medium-sized companies,
as well as the development of flexible and resilient collab-
oration models focused on innovation.

Conclusions. It has been established that the dynamics
of ICT market development are determined by dual trans-
formability—both objective and subjective.

Objective transformation of the ICT market is charac-
terized by the gradual complication of transformation cy-
cles. While these cycles were previously linear and ex-
tended over time, they have now become parallel, interde-
pendent, and continuous, complicating the market architec-
ture as changes in one component automatically affect oth-
ers. It has been demonstrated that the wartime period ac-
celerates objective transformation, manifested in the rapid
implementation of technologies, modernization of services
and infrastructure, and the need for prompt adaptation to
changes to ensure the market’s functioning.

Subjective transformation of the ICT market drives its
development through competition, redistribution of market
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shares, and investment flows. During wartime, collabora-
tion models shift: the focus moves from innovation-driven
projects to ensuring the functional resilience and security
of critical services and infrastructure. The market balance
changes during war, with an increased role for large play-
ers and government/civil institutions in supporting essen-
tial functions, while small and medium-sized enterprises
face survival challenges due to resource constraints and
changing priorities.

The post-war reconstruction period is expected to in-
volve market stabilization and structural reorganization, in-
tegration of advanced technologies, redistribution of roles
and shares among participants, strengthening of small and
medium-sized companies, and the development of flexible
and resilient collaboration models aimed at innovative
growth.

The study demonstrates that both objective and subjec-
tive transformability of the ICT market underpins its eco-
nomic development during wartime and post-war recon-
struction. This development is characterized by the accel-
eration of these processes and the emergence of specific
market participation models for key actors—Ilarge
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corporations, SMEs, and government and civil institu- of the ICT market during wartime and post-war periods to

tions—and their collaborative interactions. identify effective models for its sustainable and innovative
Future research should focus on a deeper analysis of the  development.

interplay between objective and subjective transformations
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