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HUMAN CAPITAL QUALITY ASSURANCE UNDER THE CONDITIONS OF DIGITAL BUSINESS
TRANSFORMATION AND COVID-19 IMPACT

Abstract. This article addresses human capital quality and development analysis under the digital transformation
and economic changes effected by the COVID-19 pandemic. The primary goal of this study is to justify the theoretical
and methodological provisions for developing an environment of innovation, assuring the digitalization of society
through innovation activity of economic entities and human capital development by ensuring its quality under the
COVID-19. The theoretical and methodological basis of the study involved the systematic approach, comparative
method, statistical analysis. The foresight principles were applied for quantitative and qualitative monitoring of
innovation and human capital policy measures through preventive work with information and official documents
concerning the digital transformation, development of innovative economy, and human capital. In the study
frameworks, the authors analyzed the scientific sources addressing the investigated topic. The search for relevant
publications was conducted in the scientometric databases Google Scholar, Web of Science, EBSCO, and others.
For comparing the frequency of search requests under the determined research keywords, this study involved the
instruments of the online search engine Google Ngram Viewer. The sources of information are the European Union
website and the State Statistics Service of Ukraine, analytical reviews, reports, and forecasts by leading consulting
companies. Based on the treatment of the world forecasts and analytical reviews, the study determined the
development directions of an innovative economy and human capital considering an educational and scientific policy.
The main study results stated the necessity to improve the human mental capacity due to keeping the work and rest
arrangements. Therefore, it needs pharmacological recommendations and other measures to improve mental capacity
as key criteria for human capital quality. The study results were validated within the framework of expert discussions
at scientific and practical conferences and round tables with representatives of leading enterprises and universities.
The authors developed several proposals to deal with identified problems and challenges.

Keywords: human capital, human potential, quality, hygiene, COVID-19, cognitive capacity, digitalization,
innovative development, education, business.

Introduction. Nowadays, the world’s innovative economies provide 70-90% of GDP, which depends
on human capital quality. Based on the analysis of 192 countries, the experts from the World Bank
concluded that human capital provides at the average rate of 64% of total wealth, the physical capital -
16%, and natural capital - 20%. In Germany, Sweden, Japan, the human capital ensures 80% of national
wealth. In the case of the USA national wealth structure, production assets provide 19% of total wealth,
natural resources — 5%, and human capital — 76%. Further, in Ukraine, the share of national wealth
provided by human capital is about 53% (World Bank, 2017). According to the World Bank, human capital
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creates about 2/3 of the national wealth of countries. Besides, it is the main driving force for innovation
and economic development (Puschulina et al., 2018).

Therefore, Ukraine has to develop human capital to accelerate innovative economic growth,
particularly ensuring a sufficient level of quality under hygienic, educational, and intellectual requirements.
Besides, it is essential to improve the system of human capital formation addressing the innovative
development of society, i.e., the ability to quickly generate, disseminate and use the knowledge and
technologies in the interests of economic growth, welfare society, and the competitiveness of domestic
enterprises and country. Following the findings in the research (Maslennikov et al., 2016), the innovative
economy needs about 60% of economically active citizens with higher education. It is primarily determined
by the digital transformation of business, which requires particular competencies from professionals
occupying a key position in the labor market. Moreover, these competencies ensure the formation of the
innovative environment of economic entities.

Following the above, this study aims to substantiate the theoretical and methodological provisions of
the environment of innovation, which provides social digitalization due to economic innovations and human
capital development by ensuring its quality adequate to current economic conditions, including the COVID-
19 pandemic.

Methodology and research method. The theoretical and methodological basis of the study relies on
a systematic approach. It involves comparative and statistical analysis. Besides, the foresight principles
were applied for quantitative and qualitative measuring innovation and human capital monitoring policy
through preventive work with information and official documents concerning the digital transformation,
development of innovative economy, and human capital. Besides, the publications on the research topic
were analyzed. The search for relevant papers was carried out in Google Scholar, Web of Science,
EBSCO, and other bibliographic databases.

For determining the research directions, this study involved the toolkit of Google Ngram Viewer (GNV).
The obtained results allow comparing the frequency of search queries for research keywords.

The data for the empirical analysis is retrieved from the statistical databases of the European Union
and the State Statistics Service of Ukraine, analytical reviews, reports, and forecasts of leading consulting
companies. This study analyzed the materials of world forecasts and thematic analytical reviews to screen
the development of innovative economies and human capital considering the educational and scientific
policies. The study results were validated through expert discussions at scientific and practical
conferences and round tables with leading enterprises and universities representatives. In turn, the
generalized conclusions were the basis for proposals concerning the identified problems and challenges.

Results. The systematization of theoretical findings allowed determining that:

— digitalization does not mean the automatic development of the digital economy. The basis for its
growth has been created for several decades. Acceleration of scientific and technological progress has
led to digitalization that develops the methodology for the use of IT and information resources in business;

— under digitalization, the primary sources for information growth are digital platforms, the Internet
of Things, and social networks (business relationships transform into digital (carrying out in an electronic
environment through constant real-time processing of digital data; search and selection of the customer
on digital Internet platforms, that displaces email, online shopping, and telephony out of business
communications). The most popular digital platforms have transformed some markets into digital (services
are provided and consumed in electronic services, such as Booking.com, Uber, etc.). In this case, IT
provides the business with more intensive and fast communications, better automation of interactions with
the external environment, and online processing of information resources compared to the previous stages
of IT application (automation and informatization). Digitalization creates new business opportunities that
could be realized through the development and implementation of innovations;
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— the prerequisite for the digital transformation of society is developing an innovative environment
and innovation that ensure its development through innovative business activities;

— the rapid proliferation of digital technologies makes citizens' digital skills (competencies) key,
among other skills. Besides, the ability of professionals to innovate and their competencies must be
considered when creating an innovative environment that will allow businesses to access new types of
resources;

— economic development is provided by innovations and human resources.

Figure 1 presents the analysis results of the popularity of the definitions «economy», «human
resources», «innovation», «education» in English-language publications for 2010-2019.
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Figure 1. The popularity of the keywords «economy», <human resources», «innovation»,
«education» in English-language publications for 2010-2019
Sources: developed by the authors based on the GNV data (2021).

Summarizing scientific data sources showed that researchers pay significant attention to the
relationship between public education as one of the criteria for human capital quality and economic
development. Thus, the findings of bibliometric analysis using the toolkit of InterDisciplinary Research,
Network Workbench Tool, SciMAT, showed that scientific discussions increasingly focus on issues of
investment in education and return on them, the relationship between education and economic growth,
development of human capital and its undercapitalization, professional competencies, education, and staff
development.

The scientists consider the concept of human capital based on the following interrelated features: 1)
human capital is an integral part of human resources and a transformed form of human potential; 2) human
resources and potential could be transformed into human capital in certain internal and external conditions.
Based on the above, there is a need to articulate and distinguish the concepts of «human capital», «human
resources», and «human potential» from a context and functional point of view.

Some scientists consider the concepts of «<human capital» and «human potential» to be identical. In
turn, both cases address the person with certain health, education, breeding, motivation, etc. However,
the concept of <human capital» is closer to economic activity, while «<human potential» — to the sociological
concept. Based on the above, some experts believe that human potential is a combination of human
capital, the social and economic conditions for its formation, development, and use. The concept of
«human capital» includes «human potential» because it considers a certain person with particular health
conditions, breeding, education, behavioral motives. Assuming that «capital» is main in <human capital»,
then a person is a particular object. Noteworthy here that investments make the person only a potential
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economic object with a specific value. Thus, the person would be capital when he/she becomes a subject
of economic activity, which means that investments should begin to profit.

It stands to mention that human potential transformation in human capital needs appropriate social,
economic, organizational, and innovative prerequisites. Besides, it could need the employees' motivation
to use their human potential. Thus, human capital is considered to be a system of characteristics that
determine a person's ability to work and require certain investments. On the other hand, human potential
is the ability, possibility, and need to work. In turn, the person's ability to work is determined primarily by
follows:

1) the amount of human capital (innate abilities, talent, health, acquired knowledge, career summary,
etc.);

2) the need to work as the system of his values and preferences (motivation, interests, the degree of
activity, etc.);

3) the possibility of full-fledged and creative work depends on the quality of human life.

Human potential has strategic properties and could be considered as a strategic element of human
resources since it represents a potential for development and adaptation to ever-changing conditions. In
the economic context, human resources are usually defined as available specialists (personnel), reserves
of personnel with professional, physical, and intellectual abilities used to ensure public reproduction.
Herewith human resources could be represented as a combination of human potential and labor
resources.

The mentioned above shows the relationship and interaction between the concepts of «human
resources», «<human capital», and «human potential». The sources and base of human capital are human
resources and potential. Thus, human capital takes the form of:

1) human potential - its structure includes physical, emotional, and rational potential, as well as
explicit and implicit human abilities;

2) human resources — the social component of the human personality, which determines the
relationships in public production.

Figure 2 demonstrates the process of human capital development. This process visualizes a spiral
movement, where each new whorl is a new stage of development.

accumulation and development of knowledge,
skills in the education system, and practical
experience in the human capital of the current
workers

knowledge transfer in the education system and
practical experience from the current workers to the
next generation

increase of knowledge and practical experience of the next
generations and passing it on

Figure 2. The human capital evolution process
Sources: developed by the authors.
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The analysis of the main conditions for formating and quality criteria for assuring the human capital in
Ukraine showed that the R&D/GDP intensity remains critically low. In 2019, more than 17 billion UAH were
spent on R&D in Ukraine. Table 1 shows the government provided the biggest finance support — 38.3%,
then domestic customers — 28.1%, foreign sources — 22.3%, and own funds — 10% (Pysarenko et al.,

2019).

Table 1. R&D expenditures by activity sectors in the view of scientific branches in 2019

(UAH million)
Subject area Including according to the activityThe share of financing for
sectors science from the general
expenses on R&D of
activity sector, %
R&G - -
expenditures, % %
total S o <] o
S D S S ot S
£ o @ £ @ @
Natural 3755,9 1040,3 2330,6 384,9 10,2 39,0 36,4
Technical 10925,9 9022,4 1513,9 389,7 882 254 36,9
Medical 546,6 50,7 405,8 90,1 0,5 6,8 8,5
Agricultural 963,3 81,5 813,1 68,6 0,8 13,6 6,5
Social 742,4 53 633,6 103,5 0,1 10,6 98
Human 320,5 25,2 2754 19,9 0,2 4,6 19
Total 17254,6 10225,4 5972,4 1056,7 100 100 100

Sources: developed by the authors.

The statistical data analysis shows a critically low amount of financing of R&D in the medical sphere
compared to technical and natural spheres. Public funding of R&D in the medical sphere is less than in
the higher education sector. In turn, it indicates the inefficiency of the state policy on ensuring the quality

of human capital.

The next factor determining the development of human capital and the possibility of improving its
quality is income level. Thus, the average wage in Ukraine in 2020 was 10340 UAH. Figure 3 demonstrates
the average wages by the regions of Ukraine. Figure 4 shows its corresponding dynamics in 2020 and for

the first 5 months of 2021.
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Figure 3. The average wage by the Ukrainian regions, May 2021
Sources: developed based on the (Minfin, 2021).
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Figure 4. Changes in the average wage in 2020-2021
Sources: developed by the authors based on the (SSSU, 2021).
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Ukraine has less than 50% of the population of middle-class incomes and above (according to the
World Bank standard, the middle class includes those who spend at least 10 dollars a day (24 Economica,
2021), which is about 8300 UAH per month). The research by the Razumkov think-tank showed that in
2016, 14.2% represented the middle-class in Ukraine, and another 34.8% were middle-class peripheries
(24 Economica, 2021) (Table 2).

Table 2. Ukrainian population by classes in 2016

Class Ukraine West Center East South
Upper class 1,3% 0,9% 1,7% 0,8% 1,4%

Middle class 14.2% 17,4% 15,7% 11,5% 10,3%
Periphery of middle class 34,8% 33,5% 36.6% 30,5% 36,75
Lower class 30,7% 33,9% 30,7% 31,6% 26,8%
Unclassified 19,1% 14,4% 15,3% 25,6% 24,8%

Sources: developed by the authors based on (24 Economica, 2021).

According to the State Statistics Service, in 2019, more than two-thirds of Ukrainians considered
themselves poor. Another third said they were not poor but did not belong to the middle class. In turn, only
1.1% of respondents considered themselves middle class, none of the rich the interviewed Ukrainians did
not behave (Fig. 5).

Middle class
1%

Not poor, but not
rich
34%

Poor
65%

Figure 5. Households’ self-assessment of income level in 2019
Sources: developed by the authors based on (24 Economica, 2021).

It stands to note that human capital formation is directly related to business. Thus, having received the
already formed human capital, the business proceeds its transformation while using. At the enterprise,
people get more than only practical experience and skills in a particular profession, but special knowledge
and participation in activities that develop their potential. In the study (Tan, 2014), human capital is defined
as the company's ability to derive future economic benefits from the potential of employees as typified in
knowledge, skills, experience, innovation, creativity, loyalty, efficiency, ability to learn, motivation for
improving skills, etc. This definition of human capital indicates that business development requires
particular competencies from professionals to make the most efficient use of human capital for future
economic benefits.
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According to the European Center for the Development of Vocational Education (Cedefop, 2014), the
triggers of demand for professional competencies are employers involved in innovation. In turn, the OECD
experts identify six groups of the most in-demand professional skills relevant to innovation as follows:
digital literacy, research skills, subject knowledge, general competencies (such as critical thinking), soft
skills (communication and teamwork), leadership (OECD, 2011; Nestulya, 2013; Nestulya and Nestulya,
2016; Nestulya, 2018). Noteworthy that subject knowledge remains relevant for the innovation sphere
because success in this field depends more on the ability to sell the new solutions in the competitive
environment.

Conclusions. The main study results stated the necessity to improve the human mental capacity due
to keeping the work and rest arrangements. Therefore, it needs pharmacological recommendations and
other measures to improve mental capacity as key criteria for human capital quality.

Further, it stands to note that hygiene concerns only human ergonomic abilities. However, this study
proposes to focus on stimulating mental work (intellectual, cognitive, and creative).

At last, it is necessary to redirect the hygienic science. Environmental hygiene should focus on
activating and maintaining the creative and cognitive properties of human capital and employees who can
adequately and timely respond to all innovations in the digital economy, including the effects of digital
transformation, which could cause misery and emotional stress.

Author Contributions: conceptualization, N. A.; methodology, I. P.; validation, N. A.; formal analysis,
M. J.; investigation, N. A. and I. P.; writing-original draft preparation, N. A.; visualization, N. A.; project
administration, M. J.
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Moxammepn [Ixxammans, k.e.H., bputancekuit yriBepcutet B [lybai, 06 eaHaHi Apabebki EmipaTy

3abe3neyeHHs AKOCTi NOACLKOTO Kanitany B yMoBax LudpoBoi TpaHchopmauii 6isHecy Ta BnnmBy naHgemii COVID-
19

B cmammi npedcmaeneHi pe3ynbmamu 00cnidxeHHs1 8iOHOCHO po38uUMKy ma 3abe3neqeHHs sKocmi ModckbKo20 kanimary e
yMogax Uupogoi mpaHcghopMauii cycninbcmea ma Cy4acHux eKOHOMIYHUX peanisx, 3ymosneHux Hacniokamu naHOemii COVID-
19. Cb0200Hi y nposidHux KpaiHax ceimy sid 70 do 90% BBIT cmeoproembcst iHHO8AUILIHOK eKOHOMIKOH, PO38UMOK K0T 3anmexum,
8 nepuly yepey, 8id skocmi nwOcbkoeo kanimany. [ns posgumky iHHogauiliHOi ekoHomiku Ykpaia nosuHHa possusamu ceili
modcekull kanimar, 3okpema 3abesneyysamu docmammili pigeHb sKOCMI 3a eigieHiyHUMU, OC8imHiMU, iHMenekmyansHuUMu
Kpumepismu, wnsxom 600CKOHaneHHs cucmemu (io20 ¢hopMysaHHsi, HanpagneHoi Ha po3kpumms 30i6Hocmell iHHoO8auiliHO20
PO38UMKY cycnifiscmea, mobmo 30amHocmi WeudKo 2eHepysamu, NOWUpPHsamu i BUKOPUCMOBYs8amu nNOMmik 3HaHb | mexHomoeill
8 I[Hmepecax EKOHOMIYHO20 3pOCMaHHs, 3pocmanHsi 006pobymy HaceneHHs ma KOHKYPEHMOCNPOMOXHOCMI 8iMYUSHSHUX
nidnpuemcme i Oepxasu. Mema OocnidxeHHs 8U3HayeHa Sik 0brpyHmysaHHs MeopemuyHUX ma MemoOO02iyHUX NOMOXeEHb
¢hopmyeaHHs iHHOBaUilIHO20 cepedosulya, sike 3abe3nedye yugbposiauio cycninbcmea 3a paxyHoK iHHosauiliHoI QisimbHOCMI
cyb'ekmie 2ocnodaprosaHHsi ma po3sumKy m00CbK020 Kanimany wrsxom 3abesneyeHHs Lio20 skocmi adeksamHoi CyyacHum
€KOHOMIYHUM yMOBaM, 30KpeMa siki sUHUKNU & pe3ybmami naHOemii COVID-19. Teopemuko-mMemo0donoeidHa 0cHo8a 00CIOKEHHS
IpyHMyembCs Ha cucmemHomy nioxo0i 8 NOEOHaHHI 3 KOMnapamugHUM MemoOOM i aHasli30M CmMamuCMUYHUX 0aHUX, NPUHYUNax
®opcalima, sikuli nepedbayae KoMOIHauiio KinbKICHUX | SKICHUX Memodig MOHImMOpuHay 3axodig nosimuku e cghepi iHHosauili ma
T100CbK020 Kanimany yepe3 npeseHmusHy pobomy 3 iHghopmaujiero, a makox 8us4eHHI ogbiyitiHux dokymeHmig wodo yugposoi
mpaHcghopmauii, po3sumky iHHosauiliHoi ekoHomiku ma modceko20 Kanimany. Takox 6yno npoaHanizosaHo nybnikauii 3 memu
OocnidxeHHs, nowyk penesaHmHux docnioxeHs 30iticHiosascs ceped Haykogux cmametll iHdekcosaHux 8 npoginbHux 6asax daHux
Google Scholar, Web of Science, EBSCO ma iHwux. Posensdarwoqu iHmepec Haykosuie 90 memu Hawio2o OOCIOKEeHHS
ckopucmanucsi moxnusocmsmu Google Ngram Viewer (GNV), uell incmpymeHm docnioxeHHsi d0380115i€ nopigHI08amu yacmomy
nowykosux 3anumig no Ki4oguMm criogaM 00criOXeHHs. EmnipudHy 6a3y AocriOxeHHs cmaHognsmb cmamucmuyHi OaHi
€sponetickkoeo Cor3y ma [epxasHoi cnyxbu cmamucmuku Ykpaiu, aHanimuyHi oensdu, 38imu ma npoeHo3u NpoBiOHUX
KOHCanmuHa08UxX Komnanill. 3a Mamepianamu c8imogux NPo2Ho3is i memamuy4HUX aHanimu4Hux oensidig 8 0ocnioxeHHi npogedeHo
CKPUHiH2 Po38UMKY iHHOBAULIHOI EKOHOMIKU, II0OCLKO20 Kanimarty 3 ypaxy8aHHsM 0C8imHbOi ma Haykoeoi noiimuku. Pesynemamu
OocnidxeHHs npoliwnu ganioauiio 8 Mexax ekcnepmHux 062080peHb Ha HayKO8O-NPaKMUYHUX KOHGhEPEHUiix ma 3acioaHHsIX
Kpyanux cmonig 3a y4acmio npedcmasHukig nposioHux nidnpuemcme ma yHigepcumemig. Ha ix ocHosi 6ynu po3pobieHi npono3uyii
8 sixocmi eidnosidell Ha susiBNeHi NpobreMu ma HasiHi BUKITUKU.

KnioyoBi cnoBa: noacbkwii kanitan, MOACbKUIA MOTeHLUian, sikicTb, 30opoB’s, ririeHa, COVID-19, korHiTuBHI 3gi6HOCTI,
JipKuTaniaauisi, iHHOBaLiiiHMiA pO3BUTOK, OCBITa, BisHec.
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