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THE IMPACT OF GLOBAL DIGITALIZATION ON
THE UKRAINIAN LABOR MARKET
DEVELOPMENT

ABSTRACT

The article examines the labor market of Ukraine (LMU) as a systemic formation. The
features of its development in the conditions of its global distribution and intensive use
of digital technologies in the world economy are determined. It was substantiated the
expediency of taking into account such modern trends in the development of the world,
regional and domestic labor market as: a) the digitalization transformation of regional
labor markets takes place, especially the European Union, b) on the global, regional and
national labor markets level is the untimely legal, institutional and financial response to
the adoption of appropriate measures, aimed at supporting and accelering at the imple-
mentation of innovative changes in the working conditions of highly qualified specialists,
¢) in Ukraine there is a decrease in the education costs effectiveness, which is concretely
manifested in the training of a significant mass of insufficiently qualified specialists who
cannot meet the existing demand on the national labor market, and especially their level
of training does not meet world standards, d) the domestic market mechanism inability
to promptly respond to the needs to improve the workforce quality in the context of
new digital and technical skills of employees, e) in the conditions of the Russian Feder-
ation aggression against Ukraine, an essential feature of the domestic labor market
development is a significant outflow of qualified specialists outside the borders of our
country.

The proposed economic-mathematical model for calculating the synthetic index of digi-
talization of the LMU. The calculation of the segmental index of digitalization of the LMU
in its industry sector was carried out. The innovative component of LMU digitalization is
analyzed, in particular, the employment and activity of technology parks, enterprises in
the innovative and technical IT sphere, and IT clusters. Conclusions are presented re-
garding the state and prospects of optimal use of the global digitalization influence on
the development of LMU.

Keywords: globalization, digitalization, labor force, Ukrainian labor market, synthetic
Digitalization Index of LMU, technology parks, IT clusters

JEL Classification: F22, J21, 123, L86

INTRODUCTION

The transition of the world community countries to the post-industrial society formation
is marked by the widespread digital technologies usage in all branches of material pro-
duction and the sphere of services. This process leads to the creation of a new scientific
and technical basis for the modernization of workplaces and determines the need for
the training of highly qualified personnel capable of ensuring the rational use of digital
technologies, in particular in the IT segment of the global labor market, including within
the domestic economy. The main goal of the digital technologies implementation in
practice, both in the world and in our country, is undoubtedly the creation of conditions
for increasing the economic efficiency level of the business entities functioning of vari-
ous ownership forms, ensuring the strengthening of their and the state's international
competitiveness and improving the welfare of the population. Therefore, the study of
ways to harmoniously use the world's digitalization achievements within national bor-
ders, primarily at LMU, is relevant and should be considered a priority direction for
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domestic economic growth. Among the main aspects of the study of the global digitalization impact on the LMU, it is
necessary to include the analysis of meaningful features, directions of global digitalization, prerequisites for their imple-
mentation to the structural links of the LMU system, substantiation of specific features, possibilities of introducing digital
technologies at the LMU, the use of economic and mathematical methods, the definition of a synthetic index of LMU
digitalization, substantiation of prospective guidelines for the digitalization development of the LMU.

LITERATURE REVIEW

The problem of researching the peculiarities of the development of globalization, world, regional, and national labor mar-
kets, and the specifics of using the global advantages of digitization, including at RPU, is devoted to enough scientific
works in domestic and foreign economic literature. A significant contribution to the development of this scientific problem
was made by Adams J. and Richard H., Belorus O., Bliznyuk V., and Yuryk Y., Brych V. and Olyvko, O., Vavryshchuk N.,
Vidyakina M., Gayuduky A., Druzhynina V., Karpenko O. ., Libanova, E., Lukyanenko, D., McKenzie, D., and Marshall, R.,
Mora, J., Mospan, N., Okunska, K., Osterhammel, J., and Peterson, N., Petyukh, V., Taylor, D., and Martin, P. ., Rybchuk
A., Stakanov R., Stupnytskyi O., Tul S., Fedunchyk L., Filipenko A., Friedman T. and others. [1-27]. Among the main
provisions of the scientific works of these authors, first of all, it is possible to highlight: a) analysis of essential features,
driving forces, prerequisites, and contradictions of the development of globalization processes, including in the direction
of digitalization of international, regional and national labor markets; b) peculiarities of intellectual international labor
migration; c) specifics of migration capital of Ukraine; d) the human dimension of the global economy; e) RPU regulation
mechanisms, etc. However, highlighting the problem of the impact of global digitalization on the RPU in modern conditions,
in particular, during the aggression of the russian federation against Ukraine, requires additional research. First of all, there
is an urgent need to develop science-based measures aimed at accelerated and optimal use of digital technologies at
police station. The following statements of scientists are of particular importance for the study of theoretical issues in the
article. First of all, it is about the content of the labor market as an economic category. According to Petyukh V., the labor
market is a socio-economic category that characterizes the relations of people, which are manifested in the process of
hiring, evaluating, firing employees, and determining the amount of compensation for the labor force used, depending on
a number of factors. The labor market is an institution of interaction between consumers of labor, that is, employers (legal
entities and individuals on the one hand, and specific individuals who have certain physical and mental abilities, certain
professional knowledge, skills and abilities - on the other, V. Petyukha believes [ 18]. Brych V. and Olyvko, O. claim that
the labor market is a system of labor relations that reflects the level of social development and the balance of interests
achieved for the current period between subjects participating in the labor market: employers, employees, the state, trade
unions and intermediaries [4]. Druzhynina V. interprets the labor market as a system of social relations, institutions, and
social norms ensuring generally accepted rights and freedoms of the individual, the exchange of labor for remuneration,
which is determined by demand and supply on the market [6]. Mospan N. examines the "labor market" as a system of
social relations related to the purchase and sale of the commodity "labor power". The labor market, in her opinion, is a
system of relations between the employer and the able-bodied population on the conclusion of labor contracts regarding
the quantity, conditions, and payment of labor. The peculiarity of the labor market, in her opinion, is that it covers not
only the sphere of circulation of goods "labor", but also the sphere of production, where an employee works [15]. Fedun-
chyk L. considers the labor market as an element of the economic system that ensures the distribution of remuneration
for work [25]. Stakanov R. points out that in the labor market employers hire workers who, in fact, produce goods and
services sold by entrepreneurs on commodity markets and bring them profit [7].

The generalization of the above scientific approaches to the disclosure of the content of the labor market as an "economic
category" provides grounds for its systematic definition. First, the labor market is a complex socio-economic system re-
flecting the commodity-monetary relations of employees and employers regarding the purchase and sale of labor directly
or indirectly through intermediaries that reflect the welfare of the population and the economic development of the country.
In the context of this definition, we note that digitalization has contributed to the emergence of new intermediaries be-
tween the employee and the employer - digital job search platforms and labor resources, which have contributed to the
flexibility of the labor market. Secondly, the main objective prerequisite for the formation of the labor market should be
considered the labor market, which specifies the directions of the formation and functioning of the labor market, in partic-
ular at the global, regional, and national levels of its functioning. Thirdly, a meaningful component should be considered
that the labor market covers all phases of the production process, from its scientific and technological, informational, and
digital provision, to operations in the sphere of exchange of goods and services that are the result of hired labor. Fourthly,
it is necessary to point out such a feature of the labor market as the fact that the labor of hired workers is exchanged on
it for remuneration, that is, wages. Fifth, the components of the labor market should include the management activities of
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employers, which bring to a logical conclusion, the realization of tangible and intangible products produced by hired work-
ers.

PURPOSE AND TASKS

The purpose of the article is to study the directions of global digitalization's influence on the development of LMU. Its
specific tasks are the analysis of the LMU as a system entity, the definition of its main structural elements, the study of
the digitalization level of the latter, the proposal of an economic-mathematical method for calculating the synthetic index
of LMU digitalization, the justification of promising forms of digital technologies optimal application at the LMU.

METHODOLOGY

When conducting a study of the impact of global digitalization on the RPU, the following scientific methods were used: 1.
system-structural and system-functional methods for identifying and analyzing the main components of the RPU system
and their functional orientation; 2. method of comparison in the study of statistical indicators of RPU development within
the defined time period; 3. methods of extrapolation, variants when justifying the priority areas of digitization of the RPU
in the IT sphere; 4. economic-mathematical method for calculating the synthetic and segmental index of digitization of the
RPU. The content of the calculation of the specified synthetic index is as follows. All calculations of specific directions of
digitization of the RPU are carried out using the multidimensional average method, which allows ranking objects by dividing
them into groups. Each calculated group of indicators is ranked by the highest indicator in each group, respectively, by
year. After that, in order to determine the specific statistical value of the digitalization of a certain component of the labor
market according to each group of indicators, it is necessary to take the highest share as a basis, in our case this is the
industry group, and to separate from it the number of employees most covered by digitalization in the relevant sectors of
the economy for a certain year and divide on the number of such sectors. The calculation of the synthetic index of digital-
ization of the RPU in the industry sector makes it possible to determine the parameters of the level of digitalization of the
labor market and its individual segments, which forms an economic and mathematical justification of the feasibility of
formation and development in the further demand for personnel supply. The detailed calculation of the segmental index
of digitization of the RPU, which is based on the above-mentioned method of forming the synthetic index, focuses on the
need for more complete use of the country's economic potential, the creation of prerequisites for the growth of labor force
employment, in each specific branch sector of the RPU.

RESULTS

One of the essential features of the modern stage of civilizational development of mankind is the globalization processes
intensification, which covers all social life aspects of the world countries at the national and international level. Among the
priority directions of globalization, it is worth highlighting the growth of the spread of the 4th industrial revolution achieve-
ments on a planetary scale, the measures of the world community to implement scientifically based norms of environmental
greening, the formation of new mechanisms aimed at applying conditions for the rational use of world economic resources,
in particular, labor force. In this connection, the study of the problem of introducing optimal principles, forms, methods,
tools, and levers for the functioning of national and international production, creating innovative workplaces with the aim
of effectively using the intellectual and professional potential of workers acquires special importance. Digitalization of
economic life, the global signs of which are also manifested in the process of the labor market development, in general,
within the limits of the world economy and integration and national formations, can undoubtedly contribute to the solution
of such a task. Therefore, objectively, global digitalization certainly also causes its influence on the transformation (LMU)
in the direction of its accelerated transition to a qualitatively higher level of scientific, technological, ecological, and social
functioning.

Taking into account global trends, the spread of digitalization in the process of the rather complex current period of LMU
development is an important prerequisite and perspective strategic orientation of activity for workers, specialists, highly
qualified personnel, educational institutions, representatives of business circles, ministries, departments of our country.
The distribution in all spheres of the economy of digital technologies, computer equipment, digital software, and the use
of information and communication systems is aimed at and leads to the qualitative reform of the LMU as an integral system
formation in the direction of creating modern workplaces, retraining personnel, optimizing and increasing the efficiency of
the functioning of all organically related industries and spheres of our country's economy. Characteristic of this period of
the system development of the LMU is the growing remote work attractiveness, the corresponding recruitment of highly
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qualified specialists, the implementation of digital training programs, which significantly increases the use of digital tools
in all areas of activity, first of all, among the active part of the Ukrainian working population. At the same time, it is
necessary to note certain obstacles on the way to the LMU system digitalization, among which there is a certain structural
and sectoral disparity between the industries, construction, agriculture, transport, communication, and other service areas,
which is determined and is a consequence of the use of planned methods management of the domestic economy in the
past.

Among the global digitalisation challenges to the growth of modern, systematic scientific and technological development
of LMU, which require mandatory consideration, it is worth noting the need for adequate funding: a) creation of a digital
material and technical basis for employees, at least in priority industries that determine scientific and technical progress
of our country; b) accelerated proper training and retraining of specialists in the digital technologies field in order to meet
the existing demand for them at the LMU; c) raising the digitalisation level of the domestic monetary, currency and banking
system to world standards as regulatory instruments of market relations between business entities and at the level of all
strata of our population; d) introduction of digital mechanisms for social tension relief - first of all, reducing the number of
unemployment, including through the use of various scientific and technical, financial, educational assistance of the world
community countries and their involvement in online work.

In order to more fully use the potential and advantages of global digitalization at the LMU, it is advisable to comprehensively
take into account international and national features that objectively influence and are inherent in its development. In our
opinion, the following should be attributed to them, first of all:

First of all, innovative changes are taking place in the world markets of goods, services, capital, labor, and intellectual
property, which are caused by various opportunities for the use of national, regional, international and scientific and
technical potential by the countries of the world community. This has led to the aggravation of international competitive
relations, in particular in the labor markets of countries receiving highly qualified specialists. Such competition leads to an
increase in the efficiency of national production and the creation of conditions for the spread of innovative technologies.
At the same time, the unskilled part of the labor force in the countries of the world community replenishes the number of
unemployed, whose involvement in modern production requires at least their retraining and mastering of new modern
specialties.

Secondly, significant structural shifts between segments of the national and global labor markets towards the emergence
of new industries and spheres of production, which are formed on the basis of the 4th industrial revolution achievements
usage, are monitored. It is, first of all, about the development of the service sector and, above all, its information and
communication technologies.

Thirdly, there is a digital transformation of regional labor markets, especially those that are formed within integration
associations, the members of which are highly developed countries, such as the European Union. An important feature of
the development, in particular, of the common market of the EU member states, is the involvement of an intellectual
foreign workforce in the integration group, especially those specialists who have the skills to work effectively in the field
of computer technologies.

Fourthly, there is a decrease in the education costs effectiveness in our country, which finds a concrete manifestation in
the training of a significant mass of insufficiently qualified specialists who cannot meet the existing demand in the national
labor market, and especially their level of training does not meet world standards.

Fifthly, the inability of the domestic market mechanism in the short term to respond to the needs to improve the workforce
quality in the context of the new digital and technical skills of employees.

Sixthly, a characteristic feature of the labor markets functioning at the global, regional and national levels is the untimely
legal, institutional and financial response to the adoption of appropriate measures aimed at supporting and accelerating
the implementation of innovative changes in the working conditions of highly qualified specialists. It is about proper wages,
material and technical support of working conditions at the level of global requirements, creation of a foundation for
professional and creative employee development.

Seventhly, in the conditions of the Russian Federation's aggression against Ukraine, a significant feature of the domestic
labor market development and its relations with the global and regional, primarily the EU, labor markets is a significant
outflow of qualified specialists outside the borders of our country. In particular, since February 2022, more than 7 million
people have left Ukraine, among whom a significant number have higher education. The main receiving countries are
Poland, where 1,207,650 people moved, Germany — 867,000, the Czech Republic — 388,097, Great Britain - about 91
thousand people and Italy — 141,562, Spain — 130 thousand and Estonia about 50 thousand Ukrainian citizens [34].
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Eighthly, the training of new national highly qualified personnel in the field of digitalization has not yet gained sufficient
demand among those wishing to obtain, in particular, higher education. This, of course, leads to a significant dissatisfaction
with the needs of the relevant digital specialists at the LMU.

Ninthly, increasing the digital level of the LMU system functioning should overcome the uneven provision of specialists in
its regional sectors. Here it is worth considering that regional police departments feel the need to implement digital tech-
nologies as soon as possible, which will contribute to the growth of the business structure's competitiveness. This is
hindered by an insufficient influx of necessary specialists, and failure to solve relevant problems of a material and financial
nature.

Tenthly, the restraining factor of LMU digitalization in modern conditions is the decrease in the foreign investment volume
in the priority domestic industry sector. So, only in 2022, direct foreign investments in our country decreased by 6.8 billion
US dollars [33]. This is mainly due to the war between the russian federation and Ukraine.

The mentioned features of the LMU development, primarily negative, will still exist in the near future. This will have certain
braking trends, both for the implementation of the global digitalization development achievements of the world countries
at the LMU, and will not contribute to the economic growth of Ukraine. Despite this, it is worth noting the positive devel-
opments regarding the digitalization of the LMU, which are characteristic, first of all, of the development of its IT sector.
In the process of LMU system digitalization, the IT sector undoubtedly has a leading role. It is characterized by: an increase
in jobs, a sufficient level of their filling by qualified specialists, and an increase in the volume of orders, including from
foreign companies, which are performed remotely. The attractiveness of employment in the domestic IT sector is evidenced
by the following data: thus, according to the Work.ua job search platform in May 2022 [30], the largest rate of posted
vacancies falls into the categories: "service sector" 5,841 vacancies, "sales, purchasing» 5,383 and "working specialties,
production" 5,113 vacancies. The top five popular categories also include "IT, computers, Internet" with 3,255 vacancies
and "administration, middle management" with 3,151 vacancies. Among the main reasons for the growth of the IT sphere
in Ukraine are the level of remuneration and flexible working conditions, the possibility of remote employment, and the
expansion of activities outside Ukraine, which have a positive effect on the transformational shifts of the LMU. According
to the data, as of May, various IT specialists received the highest salaries: Net programmer - UAH 77,000, Java programmer
- UAH 60,000, back end programmer - UAH 53,000, full-stack programmer and python programmer - UAH 50,000 [31].

In our opinion, the substantiation of the globalization digitalization impact on the LMU and the optimization of this process
involves the use of economic and mathematical methods. For this purpose, it is necessary to determine both the compo-
nents of the alternative model of LMU development and its main parameters. In particular, to characterize the regional
division and structure, to determine the sectoral components of LMU, and professional components of LMU, to consider
the demographic, educational, and innovation structure (technology parks, scientific and technological production clusters,
IT clusters, the number of employees in innovative sectors, in particular in IT clusters), the social structure of the LMU
and the number of employees in social and cultural institutions. Based on qualitative and quantitative economic-mathe-
matical analysis of the characteristics and structure of the LMU, it is possible to determine alternative possibilities for its
digitalization at the current stage.

First, it is necessary to take into account the general indicators of the LMU, regarding the economically active population
in 2010-2021. Yes, the volume of the workforce and its dynamics, the volume of employed and unemployed. The LMU is
characterized by a reduction in the workforce by 3572.5 thousand people in 2010-2021 or 1.65% every year, in particular,
the number of people of working age decreased by 2497.2 thousand people or 1.23% every year. The number of the
employed population of Ukraine also decreased by 3,570.2 thousand people aged 15-70, by 1.8% every year, while the
number of unemployed people aged 15-70 increased by 1.7 thousand or 0.37% every year [32].

Secondly, an important parameter of the regional structure of the LMU is the working-age population analysis by place of
settlement and age groups in 2021, which indicates the predominance of employment in cities compared to rural areas in
various age groups, except for youth aged 15-24, employment which is higher in rural settlements and amounted to 28.7%
in 2021 (correspondingly with a lower unemployment rate of 18.1%) [32].

Thirdly, the rate of population participation in the labor force, the level of employment, and unemployment at the age of
15 and older, which indicates significant regional differentiation, should be considered a characteristic feature of the LMU
regional structure in 2020. Thus, the highest level of employment is observed in Dnipropetrovsk, Kyiv, Lviv, Odesa, Kharkiv
regions, and the city of Kyiv, which is due to the socio-economic features of these regions, which are key to the attrac-
tiveness of specialists in various professions. The average rate of employment in other regions is 3%. At the same time,
unemployment is higher in some of these regions: 8% in Dnipropetrovsk region, 5% in Lviv region, 5% in Odesa region,
5% in Kharkiv region, except for Kyiv region - 3% [34].
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Fourthly, an essential constituent element of the LMU is its sectoral structure by types of economic activity and the char-
acteristics of its changes in the period 2012-2020. In general, according to the indicator of the average rate of the industry
group, the following sectors of the economy are most employed: agriculture (18%), industry (16%), wholesale and retail
trade (22%), and education (9%). A significant rate of those employed in the transport sector, warehousing, postal and
courier activities (6%), public administration and defense (6%), health care, and the social sector (6%). During the spec-
ified period, there is a tendency to reduce employment in all sectors of the economy. In particular, the highest rates are
in the industrial sector (4% every year from 2012-2020), construction (3% every year), financial and insurance activities
(5% every year), health care, and social assistance (3% every year) [34].

Fifthly, concerning the sectoral aspect of directions for the implementation of global digitalization at LMU, the ICT sector
should be singled out separately. Thus, in 2020, 9% of people aged 15-70 (283.7 thousand people) were employed in the
ICT sector of Ukraine, which indicates the importance of digitalization and its impact on the structure of the LMU. More
people are employed in the ICT sector than in the construction sector, it is the fourth in terms of population employment
after agriculture with a rate of 24% in 2020, an industry with a rate of 21%, and trade with a rate of 33% in 2020 [34].

Sixthly, the features of the professional components of the LMU reflect the dynamics of the employed population by
qualification groups and gender in 2010-2021. Among the main trends in 2010-2021: reduction in the number of people
employed in various professional groups, except for professionals (annual growth by 0.65%) and skilled workers in agri-
culture and forestry, fish farming, and fishing (annual growth by 1.77%); significant rates of employment reduction of the
following professional groups: technical employees (-2.3% annually); skilled workers with tools (-1.42% every year),
workers in the maintenance, operation, and monitoring of the work of technological equipment, assembly of equipment
and machines (-2.23% every year), the simplest professions (-4.25% every year). In the structure of the LMU professions,
the following prevail: the simplest professions - 20%, professionals - 17%, workers in the field of trade and services -
16%, specialists - 12%, skilled workers with tools - 12%, workers in maintenance, operation, and monitoring of the work
of technological equipment, assembly of equipment and machines - 11%, legislators, senior civil servants, leaders, man-
agers (managers) - 8% [33].

Seventhly, it is expedient to consider its inherent educational structure as an important link of LMU concerning its global
digitalization. The educational structure of the LMU according to the indicator of the employed population is as follows:
the rate of employed people with a full higher education is 33%, with basic higher education - 2%, with an incomplete
higher education - 20%, professional and technical - 26%, complete general secondary education - 17%, basic, elementary
general secondary or no education - 2%. The educational structure of the LMU according to the indicator of the unem-
ployed population is as follows: the rate of the unemployed with a full higher education is 25%, with a basic higher
education - 2%, with an incomplete higher education - 19%, professional and technical - 30%, complete general secondary
education - 21%, basic, elementary general secondary education or no education — 3% [34].

Eighthly, it is also worth noting that the employment of the population by the professional group does not correspond to
the acquired skills and the specialty in which the employee studied. Therefore, in 2020, 30,400 people in the professional
group "legislators, senior civil servants, leaders, managers (managers)" received the diploma of "manager (manager) of
enterprises, institutions, organizations" (2%), while 877, 1,000 people have a professional diploma (69%), 204,700 people
have a specialist diploma (16%). 48% of qualified workers in agriculture and forestry, fish breeding, and fishing do not
have a profession with a diploma. 25% of workers in trade and services, 18% of skilled workers with tools, 21% of workers
in maintenance, operation, and control over the work of technological equipment, assembly of equipment and machines
also do not have a profession with a diploma. 47% of workers in the simplest professions also do not have a diploma [34].

The given statistical data characterize the systematic development of LMU under the influence of global digitalization. It is
about the fact that the quantitative parameters of scales, dynamics, and factual data, which characterize such basic struc-
tural links inherent in it as the volume of the workforce, regional division, industry components, professional, demographic,
educational, innovative components, and the sphere of information and communication services, must be considered as
parties to the integral formation of the LMU.

This provides a basis for their analysis using an economic-mathematical model. Conducting such a study aims to determine
the most receptive value of the synthetic parameter of the domestic Ukrainian labor market digitalization with the possibility
of its optimal implementation in practice with a concrete justification of measures for the accelerated use of digital tech-
nologies in the further development of the LMU. To solve this economic-mathematical task, it is necessary to determine
the effectiveness of the specified structural links of the LMU system. At the same time, it is necessary to determine the
specific statistical value of the digitalization of the above LMU components. This will be the basis for calculating the
corresponding general, synthetic index of the LMU digitalization. Specifically, such a synthetic index of the LMU digitaliza-
tion is calculated using the multivariate average method, which allows you to rank objects by dividing them into groups.
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The synthetic index of the LMU digitalization can be determined by using the following formula, the value of which is a
multidimensional average value, as a ratio result of statistical values of the LMU structural elements:

> seji

SLDMI =

1)

where SLDMI — synthetic index of the LMU digitalization, the content of which is a multidimensional average value; se} -
multivariate average; Y pij Yo se]-i — the sum of the LMU structural elements; n — the number of the LMU structural.

After ordering the structural elements se}according to the highest indicator in the group, the synthetic Labor Market
Digitalisation Index (SLMDI) looks as follows:
VL+RD+IC+PC+DS+ES+IS+ICS

SLDMI = . (2)

where VL — the volume of labor; RD — regional division, IC — industry components; PC— professional components; DS —
demographic structure; ES — educational structure; IS— innovative structure; ICS — information and communication sphere.

To understand in more detail how the synthetic Labor Market Digitalisation Index works, it is suggested to use its organic
component, such as the segmental Digitalisation Index of individual LMU sectors by types of economic activity for a certain
period of time. As an example of the application of the segmental index of the individual LMU sector's digitalization, we
will use the data on the development of its branch structure by types of economic activity for 2012-2021. The reference
indicator for this is the average rate of the industry group most employed in the following sectors of the economy: agri-
cultural sector (18%), industrial sector (16%), wholesale and retail trade (22%), education (educational sector) (9%). A
significant rate of those employed in the transport sector, warehousing, postal and courier activities (6%), public admin-
istration and defense (6%), health care, and social sector (6%). By analogy with the previous formula, we use the above
statistical data to calculate the segmental Index of digitalization of the LMU sectoral structure (SLDMISS):
AS+IS+WRT+ES+TSWPCA+PAD+HCSS

SLDMI = = (3)

According to calculations, the value of the segmental index of digitalization of the LMU sectoral structure (SLDMISS) is
11.85%. The numerical value of this Index points to the need for more complete use of the country's economic potential
to create the conditions for the growth of the labor force employed in each LMU sector, as a systemic formation, in
particular, in the digitalized service sector, which should gain more and more importance in the growth of the country's
GDP and, in as a whole, in the domestic digital economic system.

In the context of the priority perception of the global digitalization impact on LMU, it is advisable to analyze its innovative
component, which, in particular, is the activity of technology parks, the level of employment of highly qualified specialists
in them, the development of IT clusters as leading regional associations of IT enterprises.

Technoparks are zones of economic activity that combine the potential of universities, research structures, industrial en-
terprises, and subjects of innovative infrastructure at the regional national, and international levels. In recent years, both
in Ukraine and throughout the world, technoparks or territorial-production scientific complexes have become the most
effective organizational and economic form of integration of science and production among all other innovative structures.
According to the Ministry of Education and Culture, only 12 technoparks are officially registered in Ukraine. Their number,
and most importantly, the material and financial base do not yet ensure the realization of even the existing intellectual
potential and demand for innovative products [35].

The formation of domestic IT clusters, which are engaged in the development of the IT industry in the city, uniting leading
companies and partners working in the field of software product development and export outsourcing, can be considered
a new direction of accelerated implementation of globalization digitalization at LMU. About 185,000 developers and 4,000
IT companies work in Ukraine, and the technology sector became the country's second export industry in 2018. In addition,
20% of world-leading companies, including Microsoft, Samsung, ABBY, and Huawei, have their offices in Ukraine. Accord-
ing to the Fortune 500 list, more than 100 companies use the services of Ukrainian firms, while 18 outsourcers from
Ukraine are among the top 100 best outsourcing companies in the world [36].
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There are 22 IT clusters in Ukraine in such cities as Kyiv, Kharkiv, Lviv, Dnipro, Odesa, Ternopil, Konotop, Sumy, Chernihiv,
Cherkasy, Vinnytsia, Lutsk, Mariupol, Zaporizhzhia, Ivano-Frankivsk, Kolomyia, Mykolaiv, Kherson, Khmelnytskyi, Cherniv-
tsi, Severskodonetsk, Zhovti Vody. The five most active IT clusters of Ukraine employ 192,000 specialists, or 89.7% of the
total number of people employed in the IT sphere in Ukraine, as shown in Table 1.

Table 1. The number of companies and IT specialists in the Top 5 IT clusters of Ukraine. (Source: compiled by the authors based on [37])

The name of the IT Cluster The number of IT companies employees Number of IT companies
Kyiv IT Cluster 90.000 58
Kharkiv IT Cluster 45.000 511
Lviv IT Cluster 31.000 511
Dnipro IT Cluster 16.000 378
Odesa IT Cluster [5] 10.000 6
Zaporizhzhia IT Cluster 7.000
Vinnytsia IT Cluster 5.000
Mykolaiv IT Cluster 4.000 2
Ternopil IT Cluster 3.000
Kherson IT Cluster 3.000 16
Total: 214.000 1482

The dynamics of the IT market are evaluated, first of all, by the number of the main asset - personnel. In recent years,
this market has been showing steady growth of 10-12% year on year. In fact, this is one of the few areas of the labor
market, that, despite the crisis, not only does not shrink but also shows confident growth. In 2015, according to the
estimates of the N-iX company, the number of IT specialists in Ukraine was 91,000 people, and the profit was USD 2.7
billion. According to 2018 estimates, the number already reached approximately 154,000, 39,000 of which (25%) work in
the largest 25 IT companies: Epam, SoftServe, GloballLogic, Luxoft, Ciklum, Infopulse, NIX, ELEKS, EVOPLAY, DataArt, etc.
According to 2019 data, the country had 184,500 IT specialists, more than 4,000 technology companies, and USD 4.5
billion in exports [38]. By the end of 2019, the number of IT specialists in Ukraine was about 200,000. In 2020, the figure
increased to 214,000 specialists [39]. According to GlobalLogic Ukraine, under favorable conditions, the information tech-
nology sector can grow to USD 8.4 billion, or 2.3 times, by 2025 [40]. Such rapid growth is easily explained by the
perspective, prestige, and dynamism of the IT sphere in Ukraine. There are also some advantages in terms of the work
environment, from access to advanced technology to flexible working hours in most offices.

In our opinion, freelancing and outsourcing can be attributed to the main organizational business models in the IT sphere.
The use of freelancing within self-employment, and the development of information technologies in Ukraine have led to
the spread of remote employment (remote work, telecommuting, freelancing). The majority of Ukrainian freelancers work
either in the IT field or in areas related to it. The rate of the Ukrainian freelance market by category had the following
distribution: information technologies (Web, Mobile & Software Development) — 83%, design, and creativity — 6%, and
other categories (translation, SMM, sales and marketing, engineering, architecture, etc.) — 11% [37].

One of the significant trends of the impact of global digitalization on the LMU is that it is the private sector in our country
that shows the greatest interest in digitalization, which proves in favor of the statement that the digitalization of economic
activity, the widespread use of information technologies contribute to the growth of labor productivity and the efficiency
of entrepreneurial activity. This shows that the field of information technologies in Ukraine is practically based on FOP
workers (individual entrepreneurs). Data on the number of registered FOPs became available in April 2016. The rate of
individual entrepreneurs in the field of information technologies among other individual entrepreneurs increased from 5%
to 7.5%. According to Opendatabot, the number of individual entrepreneurs in the field of information technologies since
2016 increased by 45% (by 40.7 thousand) (although the total number of private entrepreneurs decreased by 8%). Thus,
positive dynamics are characteristic only of the information technologies field. In other types of activity, the dynamics are
negative. According to Mind24 (regarding the IT Ukraine Association), according to the open data of the register of indi-
vidual entrepreneurs at the beginning of 2018. 127 thousand programmers were registered. About 90% of them are
registered as FOP.
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The use of outsourcing as a model of business organization in the IT sector at LMU is characterized by the fact that
domestic companies that provide services to foreign firms do not show a significant desire to establish their own, large,
high-tech enterprises. It should be noted that outsourcing companies in our country can exist and actively develop even
without the institutional capacity of the state and proper infrastructure. The Ukrainian outsourcing services market is
developing at a very fast pace. According to various expert estimates, market growth is in the range of 10-25% annually.
Outsourcing of business processes is most common, involving the transfer of standardized current operations (for example,
handling customer phone calls in specialized call centers, usually located in places with cheaper labor). According to the
research conducted in Ukraine, the following are more often outsourced: IT services (40.5%), logistics (35.1%), resource
support for production processes (27%), marketing services (21.6%), recruitment (18 .9%), accounting (13.5%), payroll
(13.5%), information processing and systematization (8.1%), outsourcing of medical representatives (8.1%), personnel
accounting and personnel support (5.4%), administrative functions (2.7%) [37].

It is also worth assessing the current level of LMU digitalization and trends in the use of digital technologies by the main
components of the LMU (in particular, professional and industry groups). Table 2 shows the dynamics of the rate of the
number of enterprises employing ICT specialists in the total number of enterprises, which demonstrates the LMU digitali-
zation level by industry structure, in particular, reflects the rate of enterprises in each industry with the level of employment
of ICT specialists. Among the leaders, there is the ICT sector, where 76.9% of companies employ ICT specialists. The next
most attractive employment sector for ICT specialists is information and telecommunications, where 60.5% of all compa-
nies have ICT specialists. The field of scientific research and development is also among the most significant in terms of
employment: 39.6% of companies have ICT specialists. Enterprises of the processing industry, the supply of electricity,
gas, steam, and air conditioning, enterprises in the fields of law and accounting; activities of the main departments (head
offices); management consulting; in the fields of architecture and engineering; the spheres of technical testing and re-
search, the spheres of advertising activities and market research, professional, scientific and technical activities, the
spheres of administrative and auxiliary services also attract a significant number of ICT personnel.

Table 2. Rate of the number of enterprises employing ICT specialists in the total number of enterprises, 2018-2021, %. (Source: [37])

The rate of the number of enterprises

with the most qualified ICT specialists

in the total number of enterprises

2018 2019 2021

Total 22.3 21.6 21.7
Processing industry 22.6 21.8 23.2
Electricity, gas, steam, and air-conditioning supply; water supply; sewerage, waste management 23.5 22.2 21.1
Supply of electricity, gas, steam, and air-conditioning 33.4 31.4 28.1
Water supply; sewerage, waste management 17.3 16.5 16.3
Construction 11.2 10.7 10.3
Wholesale and retail trade; repair of motor vehicles and motorcycles 23.9 23.5 23.4
Transport, warehousing, postal, and courier services 17.0 16.7 16.8
Temporary placement and organization of food 14.4 13.6 13.7
Information and telecommunications 58.8 58.8 60.5
Real estate transactions 17.7 17.5 17.7
Professional, scientific, and technical activity 32.0 30.4 31.2
Activities in the fields of law and accounting; activities of the main departments (head offices); consulting 318 29.0 29.4
on management issues; activities in the areas of architecture and engineering; technical tests and research
Scientific research and development 36.3 38.4 39.6
Advertising and market research; other professional, scientific, and technical activities 30.6 30.7 32.9
Activities in the field of administrative and support services 15.1 14.5 13.5
Repair of computers and communication equipment 47.1 43.3 45.1
Information and communication technologies 68.8 63.7 76.9
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Among the main trends that will be characterized by higher growth rates in the future is the provision of training for
employees to develop ICT skills (Table 3). The given data show that the share of the number of enterprises in which the
performance of ICT functions was carried out by external service providers was 14.1% of the total number of enterprises.
It is possible to note the transformation of the LMU by the indicator of the level of staff qualification and the acquisition of
digital skills.

Table 3. Specialists and skills in the field of ICT at enterprises in 2018-2020, %. (Source: [37])

2018 2019 2020

The rate of the number of enterprises that conducted training in the field of ICT, in the total number of enterprises by
areas of training, %:

For IT professionals 3.7 3.8 4.5
For other professionals 4.14 4.3 4.4
The rate of enterprises that hired/tried to hire ICT specialists in the total number of enterprises, % 6.3 6.1 6.4

The rate of enterprises that had vacancies of ICT specialists, which were difficult to fill, in the total number of enter-

2.1 2.1 2.
prises, % 0

The share of enterprises, where the performance of ICT functions was performed by external service providers, in the

14.4 13. 14.1
total number of enterprises, % 3.8

The need for the digital skills development of personnel at enterprises operating in various sectors of the economy is due
to the active penetration of technologies, which, in particular, is evidenced by the following [31]:

1) growth in the number of enterprises that have access to the Internet: 86.6% of all enterprises of various industries
as a whole have access to the Internet in 2021;

2) corresponding increase in the number of employed workers who have access to the Internet: 28% of all employed
workers in various sectors of the economy have access to the Internet in 2021;

3) growth in the number of enterprises with a website: in 2021, 35.3% of the total number of enterprises had a website;

4) the need of enterprises of various industries to provide interactive services: in 2021, 31% of companies of various
industries carried out a description of goods or services, and information about their prices; 10.4% of firms provided
the possibility of ordering or booking online; 9.3% of companies provided the possibility of tracking or checking the
status of placed orders; 9.3% of companies implemented personalized content (content) of the website for regular
customers; 16.9% of companies provided an electronic link to company profiles in social media;

5) the spread of popularity of cloud computing services (e-mail, office software, enterprise database hosting, file stor-
age, accounting, finance, customer/customer information management application software, computing power to run
Software).

DISCUSSION

In the theoretical-methodological and practical aspects, within the provisions considered in this article, in our opinion, it is
worth, first of all, to pay attention to the debatable nature of various scientific approaches to clarifying the content of the
labor market as an economic category. In this connection, a certain one-sidedness in the disclosure of specific essential
components of the labor market and the forms of their appearance at the global, regional, and national levels seems
debatable. This, for example, is reflected in the following: firstly, the "labor market" is considered by some scientists as a
system of relations between the employer and the able-bodied population with the conclusion of employment contracts
regarding the number of conditions and wages, and acts as a sphere of employment, formation of demand and supply for
labor strength Secondly, the labor market, claims V. Petyukh, is a socio-economic category that characterizes people's
relations regarding the hiring, evaluation, dismissal of employees and setting the amount of compensation for the labor
force used [18]. Thirdly, Brych V. defines the labor market as a system of labor relations that reflects the balance of
interests between its subjects [4]. Fourth, according to the interpretation of L. Fedunchyk, the labor market is an element
of the economic system that determines the vector of macroeconomic policy influence on the quality of life, the well-being
of the population, and ensures the distribution of remuneration for work [25]. Fifth, V. Druzhynina believes that the labor
market is a system of social relations that involves the exchange of labor for remuneration [6]. Sixth, as an essential
feature of the labor market component, R. Stakanov [7] notes that employees produce goods and services that are sold
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by entrepreneurs and bring them profit. Mospan N. notes that the labor market covers not only the sphere of circulation
of goods "labor force", but also the sphere of production, where the hired worker works [15].

Agreeing, in general, with the given definitions and features of the economic category "labor market", we note that from
the point of view of our research, it is worth defining a specific sphere, boundaries and its structural elements, which
objectively function as a whole system entity. In our opinion, the labor market, first of all, is dialectically connected with
its objective prerequisite of formation and development with the labor market of the workforce. Secondly, the labor market
includes all types of production activities of employees. Thirdly, the results of the work of the hired workforce are embodied
in goods and services. Fourthly, the management, ensuring the working conditions of the hired workforce and the sale of
the products produced by them is a function of the employer and his staff, which should also be attributed to the labor
market. Fifth, the final stage of the functioning of the labor market should be considered the implementation of trade
operations for the sale of products manufactured by hired workers and receiving their monetary equivalent. The latter, in
particular, in part, in the form of a set proportion of wages and profits, respectively, constitutes monetary reimbursement
of labor costs of each of the subjects of the labor market.

In the context of the debate, the fundamental difference between our interpretation of the labor market and the definitions
given by scientists is the expediency of its study as a systemic entity. When applying the system method to the analysis
of the labor market, it is possible to distinguish its subject, material, technical, technological, product, marketing, financial,
and organizational components. This makes it possible to specifically investigate the directions, features, forms, methods,
tools, levers of influence of global digitalization on the transformation of the RPU. With the goal of substantiating the
outline of the guidelines for the development of the RPU, in our opinion, it is necessary to take into account the following
specific features of its functioning:

a) reduction of the workforce in 2010-2021 (in particular due to labor migration), employed population, increase in the
unemployment rate;

b) regional differentiation of employment with the concentration of labor resources in Dnipropetrovsk, Kyiv, Lviv, Odesa,
Kharkiv regions and the city of Kyiv; agricultural (18%), industrial (16%), wholesale and retail trade (22%), education
(9%) remain the leading employment sectors for the population aged 15-70 with a tendency to decrease employment
in each of these sectors;

c) the growth of the role of the ICT sector in employment, which is the fourth in terms of employment of the population
(9%) after the agricultural sector with a share of 24% in 2020;

d) insufficient level of qualification of human resources and the predominance of employees with incomplete higher
(20%), vocational and technical (26%), complete general secondary education;

e) inconsistency of the acquired educational and professional level of the employees with the vacancies in different
professional groups, which leads to an insufficient level of specialized skills;

f)  lack of significant development of technology parks as centers of attraction for highly qualified workers, reduction in
the number of NDR performers (researchers, technicians and support staff), whose share in the total number of
employed population was 0.54% in 2018;

g) dynamic development of IT clusters, in particular, stable growth of the employment level by 10-12% annually and
the number of technological and service companies operating in the global market of IT products and services;

h) the development of the digitalization potential of enterprises in various sectors of the economy of Ukraine (increased
access to the Internet, websites, the provision of interactive services, cloud computing, etc.) and their needs for ICT
specialists, which contributes to the development of ICT skills of the personnel of domestic companies, the transfor-
mation of RPU according to an indicator of the level of personnel qualification and acquisition of digital skills.

CONCLUSIONS

The study of the digitalization globalization role in the transformation of LMU gives the basis for the following conclusions:

Firstly, digitalization contributed to the formation of a digital labor market in Ukraine, the spread of self-employment and
outsourcing as a key form (model) of business organization in the dynamic IT market, the priority resource of which is
personnel.

Secondly, Ukraine's digitalization strategy and, at the same time, the dynamic development of the private IT sector, in
which IT clusters are rapidly developing, contribute to positive structural shifts in the LMU: regions are formed - centers
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of gravity of human resources (Lviv IT cluster, Kyiv IT cluster), which attract highly qualified specialists not only in the IT
industry but also in related sectors.

Thirdly, the IT sector contributes to the spread of new forms (models) of business organization - freelance/self-employ-
ment, and outsourcing, which have a positive effect on entrepreneurial activity in Ukraine and the development of the
potential of human resources.

Fourthly, European integration contributed to decentralization, liberalization, simplification of the conditions for conducting
economic activities, and the transition to a market-based digital model of the economy, which, under the condition of
dynamic digitalization of the public sector (in particular, the digitalization of the provision of administrative services), will
ensure the synergy of structural shifts of the LMU with the tendency to increase entrepreneurial activity, the flexibility of
work and increase in the level of wages.

Fifthly, despite a number of positive structural changes, the RPU is characterized by systemic problems related to imbal-
ances in the supply and demand of labor, the mismatch of the professional and qualification level of the structure of inflow
and outflow of labor in the labor market, the inconsistency of volumes and structures of workforce training by educational
institutions by fields of knowledge, needs of the economy by types of economic activity, professional groups and economic
districts.

Sixthly, to determine the quantitative parameters of the level of digitization of the RPU system and its structural elements,
it is advisable to use the proposed, respectively, synthetic and segmental Indices. This will contribute to the concretization
of measures to substantiate the national strategy and sectoral prospective directions of digitalization of the RPU.

In general, the comprehensive use of the advantages of global digitalization at LMU is an innovative direction for its
transition to a qualitatively new scientific and technical level of functioning. This will lead to an increase in the role of the
LMU as an important condition for ensuring stable national economic development and strengthening its international
competitiveness.
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PymsHyes A., lToboyenko /1., Tivkyposa 3., TonnexHikosa 1., Kosbny T., JlGoB /.

YIJIUB MNMOBAJIbHOI AWMKUTANI3ALII HA PO3BUTOK PUHKY NMPALI YKPATHU

Y cTaTTi AoCniaXyeTbC pUHOK npadi YkpaiHn (PIY) sk cMCTEMHE YTBOPEHHS, CyTb SIKOTO MOSISira€ B NOEAHAHHI Mpono3uLii
po60Yoi CMIM Ta MOMWTY Ha Hel, Lo 30PIEHTOBAHMI Ha il epeKTMBHE BUKOPUCTAHHSI. Bu3HaueHi 0cO6NMBOCTI Oro po3BUTKY
B YMOBax rn06asbHOro MOLMPEHHSI Ta iHTEHCMBHOMO BUKOPWUCTaHHS LUMPPOBUX TEXHOMONIN Y CBITOBOMY FOCMOAAPCTBI.
O6r'pyHTOBYETBCA AOLINBHICTb YpaxyBaHHS TaKMX Cy4aCHUX TPEHAIB PO3BUTKY CBITOBOrO, PEriOHaNbHOrO Ta BITYM3HAHOMO
PVHKY npaui, siK: @) CyTTEBI 3MiHM Ha CBITOBUX pWHKax TOBAapiB, NOCMYr, Kanitanis, pobo4yoi cuam Ta iHTenekTyanbHoi
BNACHOCTi, 06YMOB/EHI Pi3HMMW MOX/TMBOCTSIMU BUKOPUCTaHHS KpaiHaMK CBITy HauiOHanbHOro, perioHanbHOro, MiKHapo-
[AHOr0 HayKOBO-TEXHIYHOrO noTeHuiany, 6) CTPYKTYPHi 3pyLUeHHS MK CerMeHTaMmn HauiOHaIbHUX Ta CBITOBMX PUHKIB npadwli
B CTOPOHY MOSIBU HOBMX rany3ein i cchep BUpO6HULITBA, ki HOPMYIOTECS HA OCHOBI BUKOPUCTaHHS AOCSTHEHb 4-1 iHAYCTpi-
anbHOI peBontouii, B) AnmkuTanisauiiiHa TpaHcchopMallisi perioHanbHUX PUHKIB Npaui, 0cobnmBo TUX, Siki HOpMYIOTCS B
MeXax iHTerpauinHux 06’eaHaHb, YieHaMK SIKUX € BUCOKOPO3BUHYTI KpaiHW, Hanpvkiaa €eponeiicbkuit Cotos, I) HECBOE-
yacHe NpaBoBe, IHCTUTYLiOHaNbHe I hiHaHCOBE pearyBaHHS Ha NPUNHSTTS BiANOBIAHMX 3ax0fiB, CNPSIMOBAHMX Ha NiaT-
PUMKY Ta NPUCKOpPEHe BMPOBADKEHHS! B NMPaKTMKY iHHOBALLIMHMX 3MiH YMOB npaui BUCoOkokBanidikoBaHux axisuis, a)
3HWXKEHHS! eDeKTUBHOCTI BUTPAT Ha OCBITY, LU0 3HAaXOAWUTb KOHKPETHWIA MposiB y NiArOTOBL 3HAYHOI Macu HEAOCTaTHLO
kBanicikoBaHMx daxiBUiB, €) HE3AATHICTb BITUN3HAHOMO PUHKOBOrO MEXaHi3My OnepaTMBHO pearyBaT Ha nNoTpedu woao
NiABULLEHHS SIKOCTi poBOYOi CMM B KOHTEKCTI HOBMX LM(POBMX Ta TEXHIYHMX HABMYOK MPaUiBHUKIB, €) 3HAYHWUIA BiATiK
kBanicikoBaHWx daxiBUIB 3a MeXi HaLloi Aep>xaBu B yMoBax arpecii PO npotu YkpaiHu.
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®IHAHCOBO-KPEAUTHA AIAMbHICTb: MPOBSIEMW TEOPIT TA MPAKTUKM
Tom 5 (46), 2022

3anponoHoBaHa eKOHOMIKO-MaTeMaTUYHa MOAENb PO3PaxyHKy CUHTETUYHOrO IHaekcy avmkuTanizauii PNY. 3ailicHeHo po-
3paxyHOK BeNMUMHM cermeHTHoro IHaekcy aumkuTanisauii PMY B oro rany3eBoMy cekTopi. AHani3yeTbcs iHHOBaUiliHa
CKknagoBa AvmkuTanizauii PrY, 30kpeMa 3aiHATICTb | AiSNbHICTL TEXHOMAPKIB, MiANPUEMCTB iHHOBALiNHO-TEXHIYHOI IT-
cepm, IT-knactepis. ChopMynboBaHi BUCHOBKM OO CTaHY Ta NEPCNEKTUB ONTUMasIbHOro BUKOPUCTAHHS BrWBY r0-
6anbHoi AvpxuTanisawii Ha po3suToK PI1Y.

KnrouoBi cnoBa: rnobanizauisa, aumkutanisauis, poboya cuna, puHOK npaui YKpaiHu, CUHTETUYHMI IHAekc
anmkutanizadii Py, texHonapku, IT-knactepu

JEL Knacudpikauia: F22, 321, 123, L86
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