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The study is focused on forming a theoretical perspective on the objects and means of competition relevant to definite subjects of competition in the global
market of information and communication technologies (ICT market), since such a comprehensive understanding is important for making strategic decisions,
promoting economic development, optimising the career growth of specialists and adapting educational programmes to the emerging needs and requirements
of the ICT market. The aim of our research is to elucidate the nature of the interactions and relationships among the key elements of the competitive landscape -
namely, the subjects, objects, items, and means of competition — while placing a particular emphasis on the objects and means of competition in the global
information and communication technologies market. The information basis for our study is a number of scientific and industry papers on competition in the ICT
market. The study uses analysis, synthesis, generalisation, abstraction and graphical methods. The study expands theoretical concepts of the nature of interac-
tion between the key components of the global ICT market (with a generalised scheme of interrelationships between them). It describes how the daily activities
and interaction of users with ICTs form their needs and specific requirements/expectations (objects of competition in the ICT market) for technological products,
services and solutions (items of competition in the ICT market) with the accompanying graphical generalised display. Based on the typical operations of users
with ICTs, the authors have proposed a classification of objects of competition in the ICT market. The motivation, goals, items and means of competition for
the main subjects of competition in the global ICT market are briefly outlined. The key means used by ICT companies, ICT specialists, research institutions and
governments to form their competitive advantages and to compete effectively in the global ICT market are indicated and grouped in the study.
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3a620podHa €. 0., MenbHuk T. M. TeopemuyHa KoHyenyis KOHKypeHmHo20 cepedosuwya 8 IKT: cy6’ekmu, 06’ekmu ma 3acobu KOHKypeHyii
JocnioxeHns cnpamosaHe Ha GopMyBaHHA MeoPemu4HO20 yABAEHHA MPo 06’ekmu Ma 3acobU KOHKYPeHUil, Wo akmyanbHi 08 KOHKpemHux cyb’ekmie
KOHKypeHmHoi 6opomebu Ha 2n106anbHOMY PUHKY iHGopmayiliHo-KomyHikayiliHux mexHonoeili (IKT-puky). Take KomnaeKcHe PO3yMiHHA € 8aXIUBUM 0718
npuliHAMmMA cmpamezivHux pieHsb, CNpusHHA eKOHOMIYHOMY PO3BUMKY, OTMUMI3aYii Kap'epHO20 3pocmaHHsa axieuie ma adanmayii oceimHix npozpam
00 Hosux nompeb i sumoe IKT-puHKy. Memoto Hawio2o 00C/iOHEHHS € 3'ACY8aHHA Xapakmepy 83aemMO0ii ma 83AEMO38’A3KI8 MiX: K/NKOYOBUMU enemMeHmamu
KOHKYpeHMH020 cepedosuya, a came: cy6’ekmamu, 06’ekmamu, npedmemamu ma 3acobamu KOHKypeHuii, npudinatodu ocobausy ysazy 06’ekmam i 3acobam
KOHKYpeHYii Ha 2106a16HOMY PUHKY iHopmayiliHo-KomyHiKayiliHux mexHonoeill. IHghopmayiliHo 0CHOBOK HAWO20 DOCAIOHEHHSA € HUSKA HAYKOBUX i 2a/1y-
3e8UX MPAYb 3 MUMAHb KOHKYPeHYii Ha IKT-puHKy. ¥ docnidxeHHi 3acmocosaHo aHasi3, CUHMe3, y3aeanbHeHHs, abcmpazysarHa ma epagivHuli memoo. Pos-
WUpeHo meopemuyHi ysaeneHHs wodo cymHocmi ma xapakmepy 83aemodii Ko4osux cknadosux caimogozo IKT-puHky (i3 npomnosuyieto y3a2anbHeHoi cxemu
830€MO038’A3Ki8 MiX HUMU). OXapaKmMepu308aHo, AK M0BCAKOeHHA disbHicmb | 83aemodis IKT-kopucmyeavie hopmye ixHi nompebu ma cneyugiyHi sumoau/
04iKy8aHHA (Mobmo 06’ekmu KoHKypeHuii 8 IKT) do mexHonoziyHuXx Mpodykmis, nocaye ma piweHs (Mpedmemis KOHKypeHuii Ha IKT-puHKy) i3 cynposioHum
2pagpiuHum y3aeansHeHum 8idobpaxeHHaM. Ha ocHosi munosux onepayili IKT-kopucmyeavie 3anponoHo8aHo Kaacugikayito 06’ekmie KoHKypeHuii Ha IKT-
PUHKY. Kpim mozo, KopomKo oKpecsnieHo Momusayjto, Yini, npedmemu ma 3acobu KOHKypeHyii OCHOBHUX Cy6’ekmie KOHKypeHUi Ha 2106aabHOMY IKT-pUHKY.
Y 0ocnioneHHi 8U3HaYeHo Ma 32pynosaHo KA4osi 3acobu, Aki sukopucmosyroms IKT-komnaHii, IKT-cneyianicmu, Haykoeo-00c/ioHi ycmaHosu ma ypaou 0
(hopMyBaHHSA CBOIX KOHKYPEHMHUX nepesaz ma eheKmusHoi KOHKypeHuii Ha 2nobansHomy IKT-puHky.

Kntouosi cnosa: KoHKypeHyis, KOHKypeHmMocnpomoxHicme, IT-cekmop, IKT-puHoK, cy6’ekm KOHKypeHuii, 06’ekm KoHKypeHyii, npedmem KoHKypeHuii, 3aci6
KOHKYpeHyji.

Puc.: 3. Taba.: 3. bi6a.: 14.
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iven the global great complexity and enhanced

impact of information and communication

technologies (ICTs) on economic growth, in-
novation and social development (with the gradual
intensification of competition in the global ICT mar-
ket), creating a comprehensive theoretical framework
that outlines the objects and means of competition be-
comes crucial for understanding this particular mar-
ket dynamics, as well as for policy making, developing
business strategies and encouraging academic and in-
dustry research.

For ICT companies, conceptualising the com-
petitive environment through a clear understanding
of the objects and means of competition is important
because ICT businesses will be able to identify areas
of competitive advantage, allocate resources more ef-
ficiently, and make informed decisions about mar-
ket entry, partnerships, and investments, thus giving
greater control over expected outcomes.

For ICT professionals, the theoretical framework
of competition in the global ICT market provides in-
sight into specific skills and experience required to
succeed in a global industry, as this understanding
allows professionals to anticipate and assess changes
in the demand for technology products, services and
solutions; clearly identify competitive gaps; and align
their career development goals with technological en-
vironment trends.

In turn, for governments, a comprehensive theo-
retical concept of competition in ICTs enables the de-
velopment of a favourable regulatory environment for
entrepreneurship, R&D, encouragement of investments
in the national ICT sector (e. g., in the development of
ICT infrastructure, digital transformation, human re-
sources development initiatives, etc.), and effectiveness
in international diplomatic efforts (e. g., in negotiating
trade and economic agreements, harmonising regula-
tion and protection of intellectual property rights, as
well as technology transfer that moves inventions from
creators to businesses and public/private users, etc.).

With regard to universities, as institutions for
the education and training of future ICT specialists,
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a coherent theoretical framework on the objects and
means of competition in the ICT market is the basis
for developing adapted curricula with a focus on new
technologies, interdisciplinary cooperation, innova-
tion management, etc., ensuring that students acquire
knowledge and skills that meet the needs of the ICT
market and competitive trends in it.

heoretical studies of economic competition

with clearly identified and defined terms and

concepts (such as the subject, object, means
and item of competition), in which key terms and con-
cepts (such as the object, subject and item of competi-
tion) are identified and defined, are proposed in the
research papers of domestic [1-8] and foreign scholars
[9-12]. However, the use of theoretical concepts devel-
oped by the scientists for other sectors of the economy
to determine the objects and means of competition in
the ICT market has drawbacks, as it does not take into
account its specifics and features, thus leading to in-
complete or erroneous conclusions about competitive
dynamics in it. Therefore, specific sectoral theories are
needed to accurately define the objects and means of
competition in ICTs, providing more relevant infor-
mation for policy makers, business leaders and other
stakeholders.

The study [13] raises the issue of the peculiarities
of competition and competitiveness of the ICT sec-
tor of the national economy, noting the inherent fea-
tures and strategic directions of competition in ICTs,
and also emphasises the impact of the ability of ICT
companies to create value propositions on the com-
petitiveness of individual business entities and the ICT
sector as a whole at the national and international lev-
els. However, this study does not focus on the identi-
fication and characterisation of the objects and means
of competition in the ICT market.

Finally, the study [14] examines and classifies
the main elements of the competitive environment
in the global ICT market, in particular, the subjects
of competition (in general and on the example of ICT
companies, research institutions and ICT sectors) and
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defines the concepts of the subject of competition, the
object of competition, and the means of competition.

Therefore, the purpose of our study is to develop
and propose a theoretical framework to clarify the es-
sence of interaction and interconnection of the main
components of the competitive environment (sub-
jects, objects, items and means of competition) with
a focus on the objects and means of competition in
the global market of information and communication
technologies.

The research methods include: analysis and syn-
thesis of relevant scientific and industry literature on
the research topic, abstraction and generalisation (for
classification of objects and means of competition),
graphical (tables and figures). The information basis
of the study is the scientific and industry research of
national and foreign scientists and experts.

aking into account the analysed scientific works

[1-14], the key elements of competition in the

global information and communication tech-
nologies market can be conditionally defined and un-
derstood as follows: 1) the subjects of competition
(ICT companies, research institutions, ICT profession-
als and governments) are key players that interact with
each other in various ways in order to develop, innovate
and regulate the ICT sector; 2) their efforts, in turn, are
focused on the objects of competition, which are the
needs and demands of ICT users (i. e., the subjects seek
to meet these needs by developing new products and
services more efficiently than their competitors); 3) us-
ers’ needs lead to the creation of the items of compe-
tition, represented by ICT products and services that
the subjects develop and deliver more efficiently than
their competitors; 4) the means of competition in-
clude both micro-level influences (such as innovation,
pricing and branding) and macro-level influences (such

Subjects of competition in
ICTs

Research

institutions ICT companies

ICT
professionals

Needs & demands of ICT users

as government policies and regulations) that determine
how competition unfolds in the ICT market.

In addition, according to [14], the interaction of
these components of competition can be represented
in the form of a generalised scheme that reflects how
key competitive actors (subjects of competition) — ICT
companies, professionals, research institutions and
governments — direct their efforts to meet the needs
of ICT users and are supported by strategies at both
the micro and macro levels (Fig. 1).

In particular, Fig. 1 shows the following relations
and interconnections between the subjects, objects,
items and means of competition in the global ICT
market:

1) the arrows between the main subjects of
competition demonstrate the following characteris-
tic interactions:

1.1) ICT companies interact with ICT profession-
als, attracting talent and expertise;

1.2) governments influence competition for both
ICT companies and R&D institutions through
regulation, policy and funding (moreover, the
government’s dual role as both regulator and
stakeholder makes it a key force in the ICT
competitive environment);

1.3) research institutions collaborate with ICT
companies and ICT professionals to drive in-
novation and technological progress (the ar-
rows between them indicate the flow of knowl-
edge, technology and possibly talents that
are crucial factors for the development of ad-
vanced ICT solutions);

2) the needs and demands of ICT users are
represented as the ultimate goal of all the subjects, and
thus all competitive actions — whether by companies,
professionals or governments — are aimed at meeting
the changing preferences and needs of end users (ac-

Items of competition in

ICT goods &
ICT services

Means of competition in
ICTs

Micro-level (innovation,
pricing, branding, marketing,
etc.)

Macro-level (policy and
regulation)

Fig. 1. Interaction of key components of competition in the global ICT market

Source: developed by the authors based on [14].
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cordingly, the arrows from subjects point to the object,
indicating that competition revolves around who can
best meet user expectations);

3) the items of competition are the actual ICT
products and ICT services with which subjects com-
pete, and are both the result of competition and the
tools for meeting the needs of users (respectively, ICT
companies and governments are actively involved in
creating a market for these products and services);

4) the means of competition determine how
competition in the ICT market takes place; they are
applied to the items of competition and are influenced
by both subjects and objects, being divided into:

4.1) micro-level, which are used by companies
and professionals to outperform others in the
market by creating competitive advantages;

4.2) macro-level, which shape the competitive en-
vironment on a broader scale through policies
and regulations, influencing the ICT market
conditions and industry standards.

he daily activities of users largely shape their

ICT needs, as different tasks require specific

technological tools, systems and services, for
example:

1) the nature, complexity and frequency of daily
activities determines the capacity, perfor-
mance and technical requirements (e. g. high
performance speed processors, memory and
connectivity) of hardware components;

2) the volume and complexity of users’ activities
affect the functional requirements for the in-
stallation, compatibility and upgradeability of
software components (i. e., tools for commu-
nication, processing, management and protec-
tion of data and systems);

3) users” daily activities (e. g., remote work, on-
line learning, social networking, etc.) require
uninterrupted communication and access to
online resources, thus motivating users to seek
ICT solutions with stable connectivity across
devices and locations;

4) daily activities of users lead to the need for suf-
ficient and secure data management and stor-
age (both in local and cloud environments);

5) daily activities involve the processing of person-
al and confidential information, thus affecting
the need for reliable security measures (encryp-
tion, firewalls (brandmauers), multi-factor au-
thentication, etc.) to protect against cyber risks;

6) the nature of user interaction with digital sys-
tems affects the need for intuitive, functional
and easy-to-use interfaces;

7) participation in teamwork, group projects,
social interaction, etc. affects the demand for
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tools that facilitate effective collaboration in
real time and in different environments;

8) users’ daily routines affect the requirements for
flexibility and mobility in choosing the place
and method of using ICTs (e. g., laptops, tab-
lets, mobile applications and cloud services);

9) daily interaction with ICTs (work, study or en-
tertainment) creates needs for reliable and ef-
ficient technological solutions (e. g., hardware
durability, software stability and overall system
reliability).

a scheme that summarises the sequence of influ-

ence of users’ daily interaction with ICTs on the
formation of their consumer habits and new needs for
technological solutions (Fig. 2).

Based on the most typical operations and pat-
terns of interaction of users with data and ICTs, it is
appropriate to propose the author’s classifications of
objects of competition in the ICT market (7bL. 1). Ac-
cordingly, the criteria applied in classifying the objects
of competition in the ICT market (users’ needs for
technological solutions) take into account the needs
for: 1) efficient, accurate data collection and input
methods; 2) secure, scalable and structured storage
systems; 3) processing to convert raw data into usable
formats; 4) simple, convenient and fast data analytics;
5) encryption, access control, data protection com-
pliance and intrusion detection; 6) seamless data ex-
change and data sharing; 7) data transformation; and
8) data integrity and continuity.

Consideration of the concept of ‘means of compe-
tition in ICT’ separately for the main subjects of com-
petition in the global ICT market is appropriate because
it factors in their unique roles in shaping competitive
dynamics and differences in strategies, resources and
goals. Below is a summary of the motivation, goals,
items and means of competition for the key subjects of
competition in the global ICT market (Fig. 3).

Accordingly, in the global ICT market, ICT com-
panies directly stimulate market competition by in-
troducing new products and services and competing
mainly for market share, revenues and technological
leadership (in addition, they are mainly focused on
short- and medium-term competition, seeking imme-
diate results and market success). For ICT companies,
the means of competition include distinctive capa-
bilities, technological assets and strategic approaches
used to strengthen market positions and achieve busi-
ness goals.

The means of competition of ICT companies
in the national (domestic) ICT market refer to the
various strategies, resources and capabilities that ICT
companies use to gain a competitive advantage in

In accordance with the above, the authors propose
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Daily routines of an

ICT user

1 ¥ .
1 daily interaction }\C‘ o
1 with the Y
hardware, S
software, etc.

planging of Budget for
investments . .
implementation/
maintenance of
ICT solutions

Awareness of
new ICTs

Research of
current Adoption of new
technological offers ICTs
on the ICT market

weighing up the advantages and disadvantages;
deciding whether to adopt new ICTs

Fig. 2. Scheme of formation of user needs in ICTs
Source: developed by the authors.

Table 1

Classification of objects of competition in information and communication technologies market

Classification criterion Groups of objects of competition in the ICT market

Basic data entry needs, automated data collection needs, ICT needs for real-
time data collection, ICT needs for aggregating data from different sources,
By data collection and input ICT needs for mobile data entry, crowdsourced data collection needs, bio-
metric data collection needs, sensor data collection needs, remote data entry
needs

Basic ICT needs for data storage, cloud storage needs, ICT needs for data clas-
sification and indexing, distributed data storage needs, ICT needs for data
archiving, object-oriented storage needs, edge storage needs, serverless
storage needs

By data storage and organisation

Basic ICT needs for processing, ICT needs for batch processing, ICT needs for
real-time data processing, ICT needs for data transformation based on artifi-
cial intelligence, cloud processing needs, edge computing needs, serverless
computing needs, big data processing needs

By data processing and transformation

ICT needs for basic analytics, ICT needs for advanced analytics, ICT needs for
real-time analytics, ICT needs for big data analytics, ICT needs for artificial
intelligence-based analytics, ICT needs for cognitive analytics, ICT needs for
prescriptive analytics

By data analytics and conclusions

Basic ICT security needs, data encryption and masking, ICT needs for compli-
By data security and privacy ance and privacy, ICT needs for threat detection, ICT needs for enhanced
security, ICT needs for data loss prevention

ICT needs for joint use, ICT needs for cloud collaboration, ICT needs for
secure data sharing, ICT needs for multi-party collaboration, ICT needs for
API-based data sharing, ICT needs for blockchain-based data sharing, ICT
needs for cross-border data collaboration

By data exchange and collaboration

ICT needs for basic reporting, ICT needs for interactive visualisation, ICT

By data visualisation and reportin . T .
y P g needs for real-time visualisation, ICT needs for complex reporting

Basic backup needs, automated backup needs, disaster recovery needs, real-

By data backup and recover . . S
y P y time backup needs, operational continuity needs

Source: developed by the authors.
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Competitors in the global ICT market

ICT companies

ICT specialists

Government

Competition items: Competition items: B g
IC'lg ompeﬂdt;z‘:lse::i:cm skills, experience and knowledge || cutting-edge research in the field mnoﬁg&gﬁﬁl?g%n s
Powhcts in specific areas of ICT of ICT e
— — m—r —

Means of competition:

investments in R&D;
pricing strategies;
strategic partnerships
and alliances;
user-centric solutions;
marketing, branding
and sales channels;
innovation through
product differentiation;
IP protection;
sustainable development
and corporate social
responsibility

Means of competition:

« obtaining certification,
academic degrees and
specialised skills;

¢ networking and
professional branding;

e participation in conferences,
hackathons and
professional communities;

e freelancing, consulting
or entrepreneurship;

e using online education
and lifelong learning
platforms;

e mentoring

Means of competition:

o publication of pioneering
research;

* Quintuple Helix;

o attraction of funding from
government programmes,
international grants
and private investors;

» development of a modern
research base and
infrastructure;

» organisation and participation
in international conferences,
symposia and research
collaborations;

o commercialisation

Means of competition:

o development of ICT policies,
regulatory frameworks and
innovation ecosystems;

e investment in ICT
infrastructure;

o provision of grants, subsidies
and incentives;

« promotion of STEM education
and skills development
initiatives;

« international cooperation;
development of favourable
tax policies;

o e-government and digital

of research results

transformation initiatives

Fig. 3. Motivation, items and means of competition of the main subjects of competition of the global ICT market

Source: developed by the authors.

their country, focusing on meeting the needs of local
consumers, complying with national regulations and
effectively differentiating themselves from domestic
and foreign competitors present in the market (751 2).

The means of competition of ICT companies in
the international ICT market cover the approaches
and resources that ICT companies use when compet-
ing in foreign markets, including the adaptation of
products and services in accordance with the regula-
tory, cultural and market requirements of each coun-
try in which they enter. Accordingly, the main means
of competition of ICT companies at the international
and global levels include:

1) means related to the localisation of pro-
ducts/services to the needs, preferences and
regulatory requirements of each specific coun-
try/region (e. g., language translation, data se-
curity and privacy settings for certain regions,
cultural adaptation of the interface, support for
local payment methods, compatibility with lo-
cal devices, etc.);

2) means related to compliance with both in-
ternational standards and specific legal
requirements of each target country (e. g,
compliance with global and regional privacy
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standards, certification of products for compli-
ance with local standards, compliance with cy-
bersecurity rules, obtaining local operating li-
cences, establishing local legal teams to ensure
compliance, adaptability to changing regula-
tions, regular monitoring of international legal
trends, etc.);

means related to the development of com-
petitive pricing models taking into account
economic conditions in each market (e. g., re-
gional price adjustments, tiered pricing stra-
tegies, offering starter versions or free models
(for price-sensitive markets), currency linkage,
volume/loyalty/referral discounts, pay-as-you-
go options, etc.);

means of cooperation with local counter-
parts in host markets (e. g., strategic partner-
ships with local suppliers, joint ventures for
product localisation, agreements with trade in-
termediaries, distribution partnerships, coope-
ration with local technology communities or
universities, sponsorship of local tech events,
alliances with industry associations, etc.);
means related to marketing and creation of
a brand identity that resonates with the cul-
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Table 2

The main means of competition of ICT companies in the domestic market

Groups of competitive means

Essence

Examples of means of competition

Product/service-related means

Methods focused

on differentiating

the company’s products
and services

High quality of products/services, customer support,
industry solutions, integration with popular platforms,
user-friendly interfaces, scalability, reliable security
features, trial versions, free feature updates, product
performance guarantees, etc.

Approaches that ensure
Means related to company . o

an effective organisational
management

structure

Flexible project management, transparency in deci-

sion-making, talent management, strategic planning,
effective team structure, mentoring programmes, re-
mote and hybrid work policy, crisis management, etc.

Financial efficiency means

Methods aimed at improv-
ing financial performance

Cost optimisation strategies, use of financial ana-
lytics, cost-effective outsourcing, effective cash flow
management, financial audits, automation to reduce
labour costs, tax optimisation, etc.

Means related to major
competitors

Strategies aimed at favour-
able positioning and re-
sponding to competitors’
moves

Competitive pricing strategies, market research and
segmentation, differentiation of offers, loyalty pro-
grammes, customer relationship management, rapid
adaptation to competitor innovations, tracking com-
petitor product launches, exclusive partnerships, brand
identity development, competitor intelligence, etc.

Means related to compliance
with the law

Ensurance of compliance
with legal and regulatory
standards

GDPR compliance, intellectual property protection,
data protection, labour law compliance, cybersecurity
compliance standards, ISO certification, transparent
data processing practices, secure data storage poli-
cies, anti-corruption compliance, technology licences,

monitoring of changes in regulations, etc.

98

7)

Source: developed by the authors.

tural and social context of the markets (for
example, at the international level — region-
ally adapted marketing campaigns, adaptation
of brand messages to cultural norms, use of
region-specific marketing channels, etc.; at
the global level — global branding campaigns,
sponsorship of international events, creation
of recognisable brand symbols and slogans,
global advertising, maintenance of high
customer satisfaction ratings, etc.);

means related to the provision of customer
support that is accessible, reliable and able
to handle requests in multiple languages and
time zones (e. g., round-the-clock customer
support, regional support centres, multilingual
online help centres, localised FAQs and knowl-
edge bases, support through local social media
platforms, dedicated local account managers
for corporate clients, etc.);

means related to supply chains and distribu-
tion networks (e. g., partnerships with local lo-
gistics providers, local data centres, adaptation
of packaging to import/export requirements,
multi-regional component sourcing (that is,

a more geographically diversified approach to
sourcing), creation of regional warehouses, di-
versified supplier networks, contingency plans
in case of geopolitical problems, a natural disas-
ter, fraudulent activity, or a terrorist attack, etc.);
means related to effective human resources
management (e. g., developing global recruit-
ment strategies, hiring local sales and custom-
er support staff, working with local consul-
tants, offering remote work options for foreign
employees, offering international training pro-
grammes, establishing research and develop-
ment centres in target markets, adapting HR
policies to local labour laws, etc.);

means related to technological adaptation,
i. e., modification or optimisation of products
and services to match the technological infra-
structure of different markets (e.g. adaptation
of products/services in developing regions,
implementation of offline functions, adapta-
tion of data storage in accordance with region-
al legislation, localisation of servers to reduce
delays, compatibility with local operating sys-
tems, etc.);
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10)means related to ensuring global techno-
logical leadership (e. g., investments in R&D
for new technologies, implementation of ad-
vanced cybersecurity features, launching new
features before competitors, cooperation with
global technological institutes, patenting new
technologies, etc.);

11) means related to the protection of intellec-
tual property (IP) and brand assets at the in-
ternational and global levels (e. g., registra-
tion of trademarks in foreign markets, patent
protection, development of brand awareness
to reduce infringement risks, establishment
of anti-counterfeiting measures, attracting le-
gal teams with global experience, monitoring
of global IP infringements, use of digital rights
management tools, etc.);

12) means related to economies of scale and cost
efficiency (e. g., global procurement strate-
gies, process optimisation and automation,
outsourcing production to low-cost regions,
establishing regional production hubs, using
standardised products with limited localisa-
tion, usage of global distribution networks,
implementing energy-efficient operations to
reduce costs, etc.);

13)means related to adaptability to different
regulatory environments (e. g., compliance
with global and regional privacy standards, cy-
bersecurity certification, establishment of local
legal teams to ensure compliance, adaptability
to changing regulations, regular monitoring of
international legal trends, etc.).

ICT professionals compete in the global ICT
market on the basis of their skills, experience and
industry expertise, forming a talent pool and driv-
ing innovation in ICT companies. Mostly acting in
the short- and medium-term perspective, they com-
pete for employment opportunities, higher salaries
or leadership positions. ICT professionals depend on
individual skills and are focused on professional and
career development, continuous learning, networking
in the global ICT community, etc. Thus, for ICT pro-
fessionals, the means of competition encompass the
following range of factors:

1) formal ICT education, such as academic de-
grees (Master’s, PhD), ICT specialisation, con-
tinuing education certificates, etc.;

2) skills, i. e., core competencies and specific
technical skills that shape the competitiveness
of ICT professionals in the labour market (e. g.,
effective use of a wide range of software tools,
platforms and resources to improve productiv-
ity and results);

BIBHECIHOOPM N¢ 12_2024

www.business-inform.net

3) professional certification, which validates in-
dustry experience and increases confidence in
the competence of the specialist;

4) aprofessional experience portfolio to highlight
achievements and expertise effectively, i. e.,
completed projects that showcase professional
abilities and success in previous work (e. g.,
social media links, personal websites, profes-
sional blogs, contributions to open source
projects);

5) the ability to quickly learn and apply various
technologies, frameworks and tools (implies a
commitment to lifelong learning and profes-
sional development to stay relevant and com-
petitive);

6) connections with industry colleagues, par-
ticipation in professional associations, online
communities, forums, conferences, joint pro-
jects, etc. as this provides access to exclusive
tools/resources including industry insights,
best practices, potential partnerships, etc.;

7) the ability to bring innovative ideas and cre-
ativity in developing solutions, as well as prob-
lem-solving skills;

8) social and interpersonal skills that help ICT
professionals manage business relationships
and communicate effectively with stakeholders;

9) the ability to maintain strong, productive and
lasting relationships with clients and the ability
to collaborate and manage relationships with
technology providers to optimise resources
and costs;

10)securing competitive pricing, i. e., optimal
value for money (the optimal combination of
financial and non-financial factors) in deliver-
ing services;

11)stable quality, compliance with deadlines and
ethical standards in professional activities;

12)willingness and ability to work remotely or
move to other locations for project work, in-
cluding multilingualism and intercultural ad-
aptation;

13)understanding of business operations, mar-
ket dynamics and trends, as well as industry
knowledge that will contribute to the creation
of products or solutions tailored to user needs
and delivering superior user experience.

esearch institutions compete for intellectual
leadership (by contributing to the scientific
knowledge base) and research funding by focus-
ing on publishing ground-breaking research, obtaining
patents, and establishing partnerships with companies
(by indirectly contributing to market dynamics) or
governments. For research institutions, therefore, the
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means of competition relate to the expertise, resources
and research-based approaches that enhance their role
and influence in the ICT market. Research institutions,
in turn, take a long-term approach, often working on
projects that last from several years to decades (the
results are less immediate, but can potentially lead to
significant breakthroughs). Thus, according to the au-
thors’ perspective, the main means of competition that
help research institutions make a significant contribu-
tion to the value of ICT achievements should include:

1) building a strong reputation through effective
research, publications and recognition in the
global research community, as academic pres-
tige attracts cooperation, funding and the best
talent;

2) transformation of research results into mar-
ket-ready products or solutions that generate
revenue and industry impact (e. g., through
technology start-ups from university research,
licensing agreements, technical incubators,
commercial partnerships, etc.);

3) cooperation with the public, institutions, uni-
versities and private sector firms to leverage
shared experience, resources and knowledge
(e.g., implementation of research programmes,
interdisciplinary research centres and project
teams focused on industry solutions, etc.);

4) securing funding from government grants, pri-
vate investment and public funding sources to
support research and innovation;

5) investing in high-quality equipment, facilities
and technologies that enhance research capa-
bilities and support complex ICT projects;

6) ensuring competitive advantage through the
recruitment, development and retention of
highly qualified researchers, scientists and ICT
professionals;

7) actively contributing to the development of
ICT policies, standards and regulations, posi-
tioning the institution as a leader in shaping
the global ICT landscape.

onsidering the means of competition of states

(as subjects of competition), it is worth noting

that national governments play a unique role
in the competitive landscape, protecting national se-
curity interests and strengthening the digital national
economy. Thus, states compete through policies, trade
agreements and international cooperation, regulatory
frameworks (regulations, taxes, education policies,
etc.), incentives, infrastructure development, and poli-
cies that attract investment or promote digital innova-
tion, influencing competition at the macro level by set-
ting the rules of the game. Furthermore, governments
take a long-term perspective, seeking to ensure the
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growth of ICT sectors through policy decisions that
lay the foundation for sustainable technology ecosys-
tems, creating favourable conditions for the other sub-
jects of competition — companies, professionals and
research institutions (7bl. 3).

According to Tbl. 3, the classification of the
means of competition of states in the global ICT mar-
ket take into account: 1) measures with different na-
ture of government actions, levels of application and
duration of influence; 2) direct or indirect government
participation in shaping market dynamics; 3) influence
of governments on the key factors of industry com-
petitiveness; 4) various types of policy instruments;
5) the degree of support for innovation in ICT; 6)
implemented strategies for developing human capital
skills in the ICT sector; 7) measures aimed at improv-
ing competition and reducing monopoly in the ICT
sector; 8) measures aimed at increasing the global
presence of national ICT suppliers, etc.

CONCLUSIONS

The comprehensive study of the key components
of competition (subjects, objects, items and means of
competition) in the context of ICTs has enabled the
authors to develop and propose a theoretical frame-
work to clarify the essence of their interaction and in-
terconnection with a focus on the objects and means
of competition in the global market of information and
communication technologies. We have formed de-
tailed classifications of the objects and means of com-
petition and provided an in-depth analysis and graphic
presentation of interrelationships of the main compo-
nents of competition to show their specifics and inter-
actions with regard to the ICT market environment.

Thus, our research has outlined four key compo-
nents driving competition in the global ICT market:
subjects, objects, items, and means of competition.
The primary actors, or subjects of competition, in-
teract to innovate and guide ICT sector development.
Their collective aim is to address the evolving needs
of ICT users, the core objects of competition. These
needs give rise to items of competition — ICT products
and services — that subjects of competition strive to
create and deliver more effectively than other market
players. Besides, competition is shaped by means of
competition at both micro and macro levels. Accord-
ingly, we have proposed and characterised the main
interrelationships and patterns of interaction of sub-
jects, objects, items and means of competition in the
global ICT market.

Furthermore, we have specified that users” daily
activities shape their ICT needs, influencing the re-
quired standards to performance, functionality, and
security of hardware and software, as well as connec-
tivity, data management, usability, etc. These needs
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Table 3

Classification of means of competition of states in the ICT market

Classification criterion

Groups of means of competition

By type of intervention

Regulatory, financial, institutional and technical support

By sphere of influence

Local/regional digitalisation initiatives, national digital development initia-
tives, international cooperation, cross-sectoral integration

By the level of government involvement

Direct intervention, public-private partnerships (PPPs), incentive and sup-
port programmes, public awareness and engagement campaigns, regula-
tory oversight

By focus on the competitiveness factor

Cost competitiveness (tax cuts, subsidies for operating costs, etc.), compli-
ance with international standards and quality certification programmes, in-
centives for innovation, attracting and retaining talent, and ensuring a safe
and secure digital environment

By time frame

Short-term, medium-term, long-term, permanent, crisis response and re-
covery measures

By the degree of innovation promotion

High incentives for innovation, moderate support for innovation, funding
for basic research, pilot programmes and experimental policies, risk-sharing
programmes, protection of intellectual property and support for commer-
cialisation

By focus on workforce development

STEM education initiatives, vocational training programmes, entrepre-
neurial skills training, internship and mentoring programmes, attraction of
global talent, and leadership development

By focus on infrastructure development

Development of broadband, 5G and next generation networks; develop-
ment of data centres and cloud services, development of digital payments
and banking infrastructure, Smart City initiatives, public Wi-Fi and digital
access programmes

By focus on market structure

Antitrust regulation, transparency initiatives, price regulation, market entry
facilitation, support for small and medium-sized businesses and start-ups,
consumer rights protection

By focus on international
competitiveness

Promotion of the export of ICT products and services, support of access to
foreign markets, national branding campaigns, digital export strategies,
ensurance of compliance with global standards, incentives for foreign direct

investment, participation in international organisations and initiatives

Source: developed by the authors.

(defined as “objects of competition”) arise from such
tasks as remote work, online learning, and collabora-
tion, which demand reliable, flexible, and secure tech-
nological solutions tailored to individual and group
requirements. On this basis, we have developed a
generalised scheme that reflects the sequence of for-
mation of the needs and requirements of ICT users to
information and communication technologies. Speci-
fying the needs of ICT users allowed us to develop the
classification of objects of competition, taking into ac-
count typical data processing operations according to
the set criteria.

Additionally, we have specified the motivation,
goals, items and methods of competition in terms of
four subjects of competition in the global ICT market
(namely ICT companies, professionals, research insti-
tutions, and governments). Key strategies and tools
used by these subjects to build competitive advantages
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and sustain their market positions have been identi-
fied and systematically organised (defined as “means
of competition”). Along with that, we have identified
and reviewed the means of competition for the main
competition actors, taking into account the national
and international levels. Besides, for each of the sub-
jects, we have indicated the time ranges within which
the subjects use the means of competition to achieve
their goals.

Further research could explore in greater depth
the individual roles and interactions of each ICT
market subject of competition, perhaps through em-
pirical studies that measure the effectiveness of vari-
ous competitive strategies. Additionally, examining
region-specific or sector-specific competition could
reveal unique competitive dynamics in different ICT
sub-markets, as such expanded research would pro-
vide a more granular understanding of how the evolv-
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ing competitive landscape shapes global technological
development, workforce trends, as well as educational
and research priorities. L
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HapOoOHUX 38A3Kie YepKacbkozo OeprasHo20 bizHec-Koneoxty (8yn. B. YopHosona, 243, Yepkacu, 18028, YkpaiHa)

E-mail: bohunm@i.ua

ORCID: https://orcid.org/0000-0003-3151-8737

Researcher ID: https.//www.webofscience.com/wos/author/record/HOH-8260-2023

UDC 332.145
JEL: G24; 02; R1; R42

Bohun M. M. Features of Financing Smart City Development Projects
The spread of smart city practices is based on the use of technology to improve the quality of life of citizens, management efficiency and the development of
a sustainable urban environment. The implementation of projects to introduce smart technologies into the life of cities requires significant investments, which
often exceed the capabilities of city budgets. The aim of the article is to systematize modern approaches to financing smart city development projects. The article
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