£

ATLANTIS
PRESS

Advances in Economics, Business and Management Research, volume 105

Ist International Scientific and Practical Conference on Digital Economy (ISCDE 2019)

Human capital as a determining resource for the
introduction of digital technologies in the region’s
economy

Gundorova M. A.

Vladimir state University named after Alexander
Grigorievich and Nikolai Grigorievich Stoletov
Vladimir, Russia
m@82.82@mail.ru

Grachev S.A.

Vladimir state University named after Alexander
Grigorievich and Nikolai Grigorievich Stoletov
Vladimir, Russia
grachev-sa@yandex.ru

Donichev O.A.

Vladimir state University named after Alexander Grigorievich and Nikolai Grigorievich Stoletov
Vladimir, Russia
donoa@vlsu.ru

Abstract - The article deals with the analysis of the processes
of human capital development in the context of the introduction
of digital technologies in the Federation subjects. The hypothesis
of the study is the assumption that the human capital
accumulating in the regions has a decisive influence on the
formation of conditions and prerequisites for the active
introduction of digital technologies. The complexity of the proof
lies in the lack of the sufficient amount of required statistics. The
base for research methodology is the use of statistical and
comparative analysis methods. Based on their application, the
state of higher and secondary education in Russia for the period
from 2000 to 2018 is analyzed, then a comparison is made with
the number of specialists of higher and secondary levels working
in the digital economy of the Russian Federation in the whole.
The assessment of the main indicators of the digital economy
development in the federal districts of the Russian Federation
made it possible to establish significant differences in the use of
various types of digital technologies, which allowed ranking the
territories. A further analysis of the formation and development
of human capital by sectors of the economy revealed its highest
rate in education, healthcare and culture. In manufacturing, the
accumulation of this capital turned out to be 2 times lower, and
in construction - 4 times lower. An assessment of the use of digital
innovations in the Russian Federation and the Central Federal
District showed that all areas of the use of digital products are
showing growth. The analysis made possible to draw a conclusion
about the priority influence of the education level of human
capital on the state of general digitalization of the regional
economies.

Keywords - educational level, human capital, digitalization of
the economy, economic growth, resource, regions.

. INTRODUCTION

The formation and development of the digital economy in
Russia and the regions, which is currently one of the main
tasks of the state and society, depends on several factors.
Among the latter, it should be noted not only the equipping of
production and institutions with modern equipment, but also
the presence in the country of appropriately trained specialists
capable of servicing and improving this equipment. These

specialists, being the carriers of human capital, generate
creative ideas. This circumstance acquires a special
significance in connection with the need to overcome the
existing lag in development and ensure the economic growth
of the state with the help of digital innovations. Therefore, the
success of economic transformations mostly depends on the
state and level of human capital in the country and regions.

This problem in the context of digitalization seems to be
new and poorly studied, therefore, studies conducted in this
direction bring updated data and may be of great scientific
interest. Based on this, the analysis of the formation and
development of human capital processes as a resource of the
digital economy seems appropriate and relevant, which
determines the goals and objectives of the study.

Il. METHODOLOGY

The research methodology is based on the techniques and
methods of statistical and comparative analyzes. The article
discusses the indicators of training specialists with higher and
secondary specialized education, which are compared with the
number of employees of higher and intermediate levels of
qualification in the Russian system of information and
communication technologies (ICT). It is concluded that the
percentage of these specialists in the number of people
employed in the economy lags significantly behind the
indicators of the leading countries of the world. The analysis
of the digital economy development in the federal districts of
Russia made possible to rank them and draw a conclusion
about the uneven implementation of digital technologies in the
regions of the Russian Federation.

Analysis of the distribution of accumulated human capital
by type of economic activity led to the conclusion that the
main areas that form human capital are education, healthcare
and culture. They concentrated 23.4% of the total, 12.9% in
manufacturing, and 6.2% in construction. Assessment of
statistical data on the introduction of digital technologies in
the Russian Federation showed that for the period 2008-2017
all indicators increased.
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I11. THE MAIN PART

The problem of digital transformation is widely discussed
among Russian and foreign scientists, representatives of
government and business.

So Y.M. Akatkin and his colleagues believe that since the
digital economy is based on the knowledge economy, the
formation of a semantic core, which acts as the carrier of
knowledge in the ecosystem of the digital industry, becomes
especially important [1].

Confirming our earlier opinion about the importance of
human capital, V. Ananyina et al. emphasizes that, as part of
the digital transformation of business, specific changes are
taking place in the organizational culture of the company,
which is impossible without a deep transformation of
management approaches, as well as changes in organizational
and human capital [2] .

Foreign scientists also pay significant attention to
digitalization processes. Thus, D. Meisner and E. Karayannis,
from the digitalization perspective, pay attention to the
innovative development of enterprises based on a long-term
and comprehensive amount of knowledge and the unification
of innovative technologies [3].

F. Duchin and St. Levine emphasized the development for
these purposes of technological integration of enterprises with
the use of modeling scenarios based on economic and
mathematical models [4].

Meanwhile, it is also argued that the digital economy is
expressed in the equal use of online innovation and digital
technologies by all participants in the economic system, from
individuals to large companies, and digital transformation will
affect all sectors of the international economy by 2025 [10].

The importance of highly educated human capital is
reflected in the works of B. Balsmaer and M. Walter who
believe that the increase in digitization investment leads to an
increase in the employment of highly skilled workers and a
decrease in persons with low qualifications, although this
brings some positive effect [6].

Meanwhile, it should be noted that when using digital
technologies, completely new, more significant conditions for
the development of research are created. 1.VV. Uporova claims
that in the field of the digital economy success can only be
achieved by an organization capable of creating the conditions
for realizing the creative potential of employees, competently
building business processes based on information and
communication technologies [7]. Digital transformation can
increase drastically the level of human capital creating
improved scientific, technological and business processes,
which helps to create a new product and bring it to the market.
At the same time, this happens within a very short time and is
also accompanied by automation of the process of making
managerial decisions.

According to O.A. Rodionova and E.V. Kulchitskaya, the
identification of capable employees and their use in the
implementation of organization and region goals allows for
maximum efficiency of the human capital functioning [8].
Therefore, we can argue that talent management is one of the
most promising activities in the management of modern
organizations' human resources. This is due to the fact that it is
talents from among the staff, their creativity and uniqueness
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that underlie the competitiveness of enterprises against the
background of modern flooding the markets and the high
dynamics of the transformations in technology and the digital
sphere.

According to S. Zemtsov and Yu. Smelov, human capital
concentrated in cities is a significant factor in the development
of regions along with attracting investments [9].

According to Y. Kharitonova, the efficiency of firms is
largely determined by their innovative level, which is directly
related to the level of intellectual capital management. The
latter is one of the important strategic factors of economic
development and a condition for the introduction of digital
technologies which predetermines the intellectualization of
human capital [10].

According to the calculations of O.A. Baranova and her
colleagues, faster growth of human capital leads to an increase
in the gross output of the industries share that themselves form
human capital, including education, healthcare and culture, as
well as manufacturing, while reducing extractive industries
[11]. It was also emphasized that an increase in investment in
human capital causes a significant increase in the rate of
labour productivity which forms more diversified production
structures and contributes to an increase in the share of
services and industries that meet the needs of the population.

However, in our opinion, these processes are significantly
affected by the existing differentiation between economic
entities which are both individual companies and federal
entities. Thus, the inequality of regions in wages, according to
N.A. Buranshina and L.l. Smirnykh, to a large extent affects
the potential of human capital, which in turn leads to a
decrease in economic growth and the formation of “poverty
traps”, which increases social tensions in society [12].
Therefore, when making decisions on the redistribution of
labor resources between regions, factors of internal migration
of the population should be taken into account in order to
convert the territory according to the level of wages.

According to E.A. Ostapenko, an increase in the degree of
human capital influence on the formation of an internal
regional product is possible only if there is a corresponding
increase in the level of labour costs with a simultaneous
decrease in the share of fixed capital in an internal regional
product [13].

At the same time, intellectual capital is an important and
integral part of human capital. Moreover, the effectiveness of
human capital use according to Y.N. Lapygin and P.Yu.
Makarova largely depends on the intellectual potential of the
company, on the presence of mental labour representatives, on
the level of creativity of employees, including scientists,
engineers, creative workers, who form the middle class of the
region and the country with their production [14]. In other
words, the position of the middle class determines the state
and quality of intellectual capital and the innovative potential
of the territory.

Meanwhile, in Russian periodicals it is reported that the
ratio of the middle class in comparison with other categories
of the population in the country is steadily decreasing [15].
This fact allows us to argue that there is a reduction in the
innovative potential of the state, causing some concern among
representatives of government and administration. At the same
time, A. Shurobovich believes that the share of human capital
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increases sharply in the processes of integration and economic
modernization of the regions. It becomes the main driving
force of the ongoing transformations. The processes of
economic modernization themselves are carried out mainly
according to the creative type and are determined, first of all,
by its innovative potential [16]. At the same time, there is an
increase in the attractiveness of special education, the
development of scientific and scientific-pedagogical activity,
provided that the remuneration of scientists is increased.

In this regard, D. Sorokin notes that the transition to a
digital economy should be interpreted as qualitative changes in
the way the social productive forces function, generating a
civilization shift, consisting in combining digitalization
programs with the transition to a new technological structure
and creating a system of economic interest in this for business
entities and workers [17]. This should mean that changes will
be made in approaches to organizational and economic
management and the formation of a new level of human
capital.

At the same time, foreign scientists are discovering an
interesting experience in the use and development of human
capital. So, according to M. Fujit and P. Krugman, human
capital along with favourable institutional conditions and
agglomeration effects are advantages in spatial development
[18].

Hence, according to Z. Grilichi, the amount of
accumulated knowledge, which is a condition for the growth
of human capital, depends on the costs of scientific research of
past periods and determines economic growth [19]. T. Brenner
considers that for developing countries an important role in
increasing labor productivity is played by the increase in
human capital expressed in the duration of training [20].

IV. RESULTS

Meanwhile, in the conditions of the regions, human capital
is formed and has an impact on the digitalization of their
economies directly through the level and condition of higher
and secondary special education and, consequently, on the
quality of this education. It is formed in the sectors of the
economy and directly affects the indicators of the
implementation of information and communication
technologies and the degree of digitalization of the regions.
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Table 1 shows that for the period 2000-2018 in the Russian

Federation the number of higher education institutions first
grew and amounted to 1115 thousand units and 7050 thousand
students in 2010-2011, and then slightly decreased. The
number of colleges and their students is constantly increasing.
Of course, all this forms the basis for the growth in the

economy of the volume and quality of human capital.

TABLE I. The number of higher and secondary special educational
institutions and the number of their students in the Russian Federation for

2000-2018
Nur_nber of Number of Num_be_r of The number
higher specialized
- students, of students,
education secondary
PR thousand. thousand.
institutions schools
2000/2001 965 4741 2703 2361
2010/2011 1115 7050 2850 2126
2016/2017 818 4399 3552 2305
2017/2018 766 4246 3956 2388

Table 2 shows the status of personnel in the digital
economy for 2018.

It can be seen from it that as of 2018, 1 million 617.4
thousand people or 2.24% of the total number of people
employed in the economy were employed in ICT sectors,
which is significantly lower than in some leading countries.
For example, in Sweden and Finland this figure is 6.6% and
6.8%, in the UK 5.1%, in the USA 4.1%, in Canada 4.7%, in
Estonia 5.6%. At the same time, 904.1 thousand people or
1.25% of the total number of employed people belong to the
highest qualification level, 195.1 thousand people belong to
the average qualification level. Accordingly, these personnel
are rather unevenly distributed across the federal districts of
Russia. This, in turn, affects the differentiation in terms of
digitalization, as shown in Table 3.

Unfortunately, such statistical data are presented only for
2017; there are no more recent indicators in the HSE
directories. Nevertheless, the Table gives an idea of the
development of digital technology in the federal districts. For
almost all of the recorded positions, with the exception of two,
the Central Federal District occupies the first place. It is
followed by the Northwest District and in third place occupies
the Ural Federal District. The North Caucasian Federal
District closes the table.

TABLE Il. ICT SPECIALISTS: 2018

thousand of people Percentage of total Percentage of total
employment

all 1617.4 100 2.24
senior officials
Heads of services and departments in the field of ICT 66.1 41 0,09
Highest level of qualification
ICT specialists 904.1 55.9 1.25
Software and application developers and analysts 654.4 405 0.90
Database and networking specialists 249.7 15.4 0,35
Other ICT-related activity groups 245.9 15.2 0.34
Electronics engineers 128.8 8.0 0.18
Telecommunications engineers 76.3 4.7 0.10
Information and communication technology (ICT) marketing
specialists) 13.0 0.8 0.02
Graphic and multimedia designers 215 13 0.03
Teachers for computer education 6.3 0.4 0.01
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Average skill level
ICT technicians

ICT operation and user support technicians

Telecommunications and broadcasting technicians

Electronics technicians

qualified worker

Installers and repairers of electronic and telecommunication
equipment

195.1 12.1 0.27
126.6 7.9 0.18
68.5 4.2 0,09
thousand of people Percentage of total Percentage of total
employment
57.2 35 0.08
149.0 9.2 0.2

Specialists of the Institute of Economics and Industrial
Engineering of the SB RAS under the guidance of A.O.
Baranova, Doctor of Economics, Professor, and her colleagues
calculated the distribution of accumulated human capital in the
Russian Federation, using their materials selectively we were
able to create Table 4.

For types of economic activity in the Russian Federation,
we provide information only for the main group of species,
which accounts for 51% of the total accumulation of human
capital. Moreover, the main share belongs to industries that the

authors have designated as “shaping human capital” -
education, healthcare, and culture. They account for 23.4%, in
manufacturing this figure is 12.9%, while they account for the
bulk of specialists with higher and secondary specialized
education, which, of course, indicates the advantages from the
standpoint of the growth of human capital.

Table 5 presents the development indicators of information
and communication technologies that characterize the
implementation of the digital economy in Russia and the
Central Federal District in 2008-2017. It can be seen that,
according to all estimates of the introduction of digital
technologies, growth is observed.

TABLE Ill. KEY INDICATORS OF DIGITAL ECONOMY DEVELOPMENT IN FEDERAL DISTRICTS OF THE RUSSIAN FEDERATION: 2017*

The share of
Broadband Internet o
. . . organizations (the
access subscribers Proportion of population that
total number of
per 100 people uses the Internet (percent) .
. organizations) that
(units). : .
use (interest):
c ) = @ L S
5 S| s|s|/8 |s|sels| /5| 3|5]/88¢
‘% g md B |9 8 |mdL5ad 8|3 ¢ 3 B g oy S8c
£ 21358 3|35 <°859c2%|39 =153 25928922
S|y B|q S |xgogdq g2y 5| S |(EdZEF 6
X|lcd ©|lcd o|lcd 2ecdoSlecd € |cg ”C’EOG-—ZT)
T1SY E|SY s (ST E%SHSEST SS9 F|SHEZ 8
= cU S| 5 |EY38cU BIEY IS (2429 8Y
e g c | S = e L o8 oz $|C |
= 2 kS S F.g
Russian Federation 209 | - | 792 - | 837 | - [291| - |643| - |85 | - | 205
The Central Federal district | 246 | 1 [928| 1 |862| 1 |335| 3 (713| 1 |856|2 (232 |1 |10 1
North-West Federal district | 244 | 2 | 785 | 3 |856| 2 |336| 2 |560| 7 (88| 1 |225| 2 | 19| 2
South Federal district 166 | 7 |322| 6 |835| 3 |288| 4 |643| 3 7398 |190| 7 |3 | 5
North Caucasus Federal | 75 | 8 |65.7| 8 |818| 7 |156| 8 |530| 8 | 795 4 | 194 | 6 | 49 | 8
Volga Federal district 217 4 | 714 | 7 |80| 6 |264| 6 |672| 2 |793 |5 |177| 8 | 38| 6
Ural Federal district 240 | 3 | 769 | 3 |834| 4 |337| 1 |589|5 (80.3|3|211|3 |22 3
Siberian Federal district 189 | 5 |750| 5 |80.7| 8 |245| 7 |596 | 4 |750|7 |196 | 5 |41 | 7
Far Eastern Federal district | 16.0 | 6 {900 | 2 ({858 | 5 | 312 | 5 |462| 6 |73.7| 6 | 234 | 4 |34 | 4

* - education, health, culture
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TABLE IV. DISTRIBUTION OF ACCUMULATED HUMAN CAPITAL BY TYPES
OF ECONOMIC ACTIVITY IN THE RUSSIAN FEDERATION, BASIC PRICES 2015,

BILLION. RUB.
Including the employed The
- CHK - with structure
indicator total W'th average of the
higher rof else CHK. %
education prot. ' 70
education
All 92165 67579 22409 2177 100.0
Agriculture,
hunting and 3152 1513 1320 319 34
forestry,
fishing
The industry,
forming the 21553 17047 4267 239 23.4
Cheka*
extraction of - |, 74¢ 1152 535 49 19
minerals
manufacturing
activity 11870 7912 3628 330 12.9
Production
and
distribution of 2953 2062 829 62 3.2
electricity, gas
and water
construction 5471 3736 1809 206 6,2

TABLE V. USE OF INFORMATION AND COMMUNICATION TECHNOLOGIES
IN ORGANIZATIONS

The share of organizations that used (in % of the total number of surveyed
organizations of the relevant subject of the Russian Federation)
personal Computers of local area global
computer other types network information
(servers) network
2008 2017 2008 2017 2008 2017 2008 2017
Russian 93.7 92.1 145 50.6 59.3 61.1 4.7 89.7
Federation
Central 93.1 94.9 15.0 55.3 59.4 64,2 72.6 93.0
Federal
district

V. CONCLUSION

Thus, the analysis performed and the comparison of the
growth of number of specialists with higher and secondary
specialized education in the Russian Federation as a whole and
regions and the growth of human capital by sectors of the
economy depending on the educational level of the population,
we can conclude that the processes of raising the educational
level and human capital have direct impact on the
implementation of information and communication
technologies. However, it should be noted that Russian
indicators are significantly inferior to world ones. The ranking
of federal districts by the level of introduction of digital
technologies allowed us to determine significant differences in
their use across the country, as well as the formation of human
capital for various types of economic activity. In addition, it
was stated that for all types of digital innovations in Russia for
the period 2008-2017, a growth is observed.
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