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Abstract

Digitalization of the world economic system affects all spheres of our society, including labor, in terms of
maintaining a certain employment level and reducing the unemployment risk. The article is aimed at
analyzing existing experience on these issues. The hypothesis was that there is a relation between the
employment level of the population and the ongoing processes of the mass application of digital and
network technologies. One of the research tasks is modeling the digitalization degree of the national
economy depending on the employment level on the example of the Russian economy (2013-2017). The
authors used economic and mathematical methods, regression analysis. The digital development index was
formed on the basis of objective statistical data. There is a relation between the formed indicator and the
employment level of the population. The constructed regression model is acceptable in terms of accuracy.
The relation between the use of digital and network technologies and the qualification level of employees
was not considered in this model because of the lack of statistical data in the context of economic activities.
The further research is seen in the formation of a universal methodological approach that would allow an
inter-regional comparison of ongoing processes. It is also necessary to take into account and describe in
detail specific features of the national economy in terms of the employment and unemployment structure,
depending on functioning of digital technologies in various areas. The results of this study could be of

interest to public authorities, representatives of the real economy sector.
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1. Introduction

Nowadays, the objective fact is the process of global transformation of the economic system.
Changes occur as a result of the mass application of network and digital technologies in all spheres of the
national economy, as well as the whole society. Social development tools in these conditions are intelligent
systems based on the use of cloud computing and data storage, online communication systems and social
networks (D’Asaro, Di Gangi, Perticone, & Tabacchi, 2017).

According to Schwab (2017), the world is on the threshold of the fourth industrial revolution, which
will fundamentally change our life, work and the process of communication. And these are digital
technologies that play a key role, providing people with a possibility to meet people's needs at a completely
different level. The spread of digital technologies increases the labor mobility, making it easier for human
resources to move within and between countries (Baldwin, 2016). Complex tasks that were previously
considered to require unique professional skills can increasingly be replaced by network and digital
technologies (McAfee & Brynjolfsson, 2017).

The competition is based on high-tech sectors that attract significant resources for their own
development. Corresponding changes are also taking place in the associated sectors, as well as in their
resource provision. An important factor in this process is human resources, since the use of digital
technologies also causes certain changes in the social environment (Popov & Semyachkov, 2019). Thus,
there may be risks of unemployment in the formation of new economic areas and the death of "outdated"
industries and professions. Similar experience is described in a number of scientific works on the US
economy. For a long time, jobs that were cut in agriculture and industry flowed into service professions, as
it can be seen from statistics of this country (Lysy, 2017) and the International labor organization (The
World Bank, 2019).

Several approaches have developed in the research on the relation between digitalization and
employment. Works aimed at creating new jobs and working places are usually positive, since they are
based on the idea of the multiplicative growth based on the creation and development of high-tech industries
(Moretti & Thulin, 2013). However, other authors suggest that this process has a negative impact on the
level and quality of life of the population. In particular, without denying the process of creating new jobs
and working places, it is pointed out that wages are relatively low and, consequently, the standard of life is
declining (Florida, 2018). It is obvious that the issue of differentiation in wages and quality of life is closely
related to the level of qualification of employees. It is widely believed that technological changes can lead
to an increase in short-term unemployment, but their impact on long-term unemployment remains highly
controversial (Garcia-Murillo, Maclnnes, & Bauer, 2018).

For Russia, these issues are quite relevant in view of the prevalence of extractive, rather than high-
tech, sectors in the national economy. The digitalization of the economy is associated with the employment
growth of highly skilled labor. At the same time, human resources with low and medium qualifications tend
to decrease or stagnate in their employment. This issue is a key one in a number of papers by foreign
scientists who have studied national (for example, the experience of the UK (Lee & Clarke, 2019) and
Germany (Arntz, Gregory, & Zierahn, 2018) and industrial (Balsmeier & Woerter, 2019) features of this
process. Thus, the impact of digitalization processes on the global employment is an objective fact that has

both positive and negative aspects.
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2. Problem Statement

The working hypothesis that led to this study is the assumption that there is a relation between the
unemployment rate and the processes of the mass application and use of network and digital technologies
at the level of the Russian economy. This assumption is made based on the analysis of works of domestic
and foreign scientists. This relation is supposed to be diagnosed and described by applying mathematical

statistics methods.

3. Research Questions

In this research, the authors have formulated the following tasks:

= To form a comprehensive indicator of the development of the digital economy for the period
2013-2017 (this period was selected due to the availability and sufficiency of statistical data);

» To evaluate and analyze a relation between the development of the digital economy and the
employment in the Russian Federation;

= To simulate the development of digitalization processes depending on the employment level.

4. Purpose of the Study

In view of the relevance of this issue for the national economy, the authors set a task of building a
model reflecting the interdependence of the employment level and the digitalization level. In the context of
digitalization, qualitative forecasting of the main indicators for the long term can be the key to successfully

overcoming the accumulated backlog and ensuring the economic growth (Greenberg, 2017).

5. Research Methods

Before revealing the essence of the proposed methodology, it should be noted that a fairly limited
number of works are devoted to assessing the potential of the economy digitalization, but their development
does not always give a completely objective result. In practice, the use of existing methods for evaluating
digitalization is largely difficult, since they do not provide a complete picture because of the current acute
shortage of statistical data and specific features of calculating certain indicators by statistical agencies.

In this regard, the authors are more interested in circumstances caused by the development of the
national economy in the context of digitalization in general. For this purpose, economic, mathematical
methods and regression analysis were used. To build a model that reflects existing relations between the
digitalization processes in the economy and the employment of human resources, a number of indicators
were analyzed. The analysis was based on indicators identified at the national level. The initial data is
presented in Table 01.

Based on the data in Table 01, an updated list of indicators was formed for the determination of the
aggregate index for the digitalization development of the national economy (hereinafter the index).
Clarification was made based on the evaluation of the strength of a relation between the indicators and the
resulting value. The latter was the employment level of the population. Interpretation of the obtained

coefficients (Table 02) allowed forming the following list: X2, X3, X4. The strength of the relation for
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these indicators can be described as high. The indicator X1 was excluded because of the lack of a relation

to the resulting value (correlation coefficient 0.04).

Table 01. Initial data for analyzing the relation between the economy digitalization and the state of human
resources

2013 2014 2015 2016 2017
Digitalization of business sector organizations
X1 Broadband Internet, % 80,8 81,4 78,9 80,5 81,6
X2 Web-sites, % 40,5 39,8 41,4 43,4 44
X3 Cloud services, % 11 13,8 15,3 17,3 19,2
X4 ERP-systems, % 12,6 15,7 18,4 20,5 22,6
Indicators of the state of human resources
X5 The employment-ofthe | ¢, q 0,653 0,653 0,657 0,655
population, ratio
Source: authors based on (Abdrakhmanova et al., 2019).
Table 02. Correlation coefficients
X5
X1 0,04
X2 0,71
X3 0,88
X4 0,88

Source: authors.

The formation of the digitalization development index of the national economy was carried out in
two stages. At the first stage, the indicators (X2-X4) were converted to dimensionless coefficients. Since
the measurement units of the initial values are percentages, this procedure was performed by dividing their
value by 100. The second stage was the formation of a single indicator based on the results of the previous
step by applying the geometric mean formula in compliance with the condition of values’ equivalence. The

value of the digitalization index of the national economy obtained in this way is shown in Table 03.

Table 03. Index of digitalization of the national economy

X2 X3 X4 Index (I)
2013 0,4050 0,1100 0,1260 0,0749
2014 0,3980 0,1380 0,1570 0,0929
2015 0,4140 0,1530 0,1840 0,1080
2016 0,4340 0,1730 0,2050 0,1241

Source: authors.

According to the Table 03, we can speak about the continuous growth of the index and its
components. It should also be noted that the generated indicator is quite closely correlated with the
employment parameter. The coupling strength of these values is high (with a correlation coefficient of
0.86). These facts allow us to model the relation between the employment level (X5) and the level of the
economy digitalization. To perform this operation, the authors applied the regression analysis and the

results are shown below:

482



https://doi.org/10.15405/epsbs.2020.04.62
Corresponding Author: S. A. Grachev
Selection and peer-review under responsibility of the Organizing Committee of the conference
elSSN: 2357-1330

[=-4,12612+6,4815*X5.

The parameters of the specified model can be considered as satisfactory (R2= 0.75, with p=0.049).
The value of the F-criterion is 0.005. Since the result obtained is less than 5%, we can conclude that the
regression model is significant. It should be noted that the construction of this model proves the existence

of an objective relation between the economy digitalization processes and the employment formation of the

population.

6. Findings

Summing up the analysis, it should be noted that the objectively existing relation between the
processes of digitalization of the national economy and the formation of the employment level was
described using regression analysis methods with an acceptable level of accuracy. The above-mentioned
relation between the use of digital and network technologies and the qualification level of employees was

not considered in this model because of the lack of statistical data in the context of economic activities.

7. Conclusion

We also emphasize that the results obtained diagnose general processes occurring at the national
level. At the same time, it is difficult to identify and analyze specific features of this dynamics at the
industrial or regional level. However, it should be noted that the development of territories digitalization
occurs to a certain extent spontaneously, because strategies of their socio-economic development in most
cases do not mean a widespread application of the digitalization advantages, and the use of information and
communication technologies occurs within the general development direction realized by the state.

The further development of this research area is seen in the formation of a universal methodological
approach that would allow for inter-regional comparison of ongoing processes. It is also necessary to take
into account and describe in detail specific features of the Russian economy in terms of the employment
structure and the unemployment risk, depending on the development and functioning of digital technologies
in various areas. The results of this study can be interesting for both public authorities and representatives

of the real economy sector.
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