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Abstract

The relevance of the study is due to the need to assess the emerging processes of digitalization of the
economy in the aspect of the development of innovative employment at the Federal and regional levels. This
article is aimed at the study of the current state of differentiation of regions in terms of innovativeness of
employment and determining the impact of digitalization on its transformation. Within the framework of this
study, both opportunities and limitations and growth points of a new type of employment are noted,
including at the regional level. The authors emphasize the need to expand the problem field of new types of
innovations in employment in the conditions of digitalization, new requirements for the skills of employees,
the problem of the ratio of innovative employment profiles and opportunities of organizations in the aspect
to provide the digital profiles of jobs and new challenges for employment policy. The article presents the
typology of regions on a number of indicators of innovative employment, identifies intergroup transitions,
justifies the emerging "information" profiles of employment, analyses the transformation of forms of
innovative employment under the influence of digitalization processes. The materials can be of practical
value for the development of employment policies at the regional and Federal levels, taking into account the
"digital" and "innovative" profiles of regional economic systems, and can also be used in the study of

regional asymmetry of digital profiles of the labor market.
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1. Introduction

The process of digitalization of the economy determines a significant transformation of
employment in general, new risks, opportunities and growth points. The most significant forms of such
changes are the generation of new types of jobs, modification of the professional space, the formation of
new competencies, forms of social and labor relations and collaboration. As a form of realization of the
labor potential of the population, employment concentrates within its forms and types of the content
aspects of the new-digital stage of economic development at the global and local levels. Modern economy
with high information "capacity" has adequate innovative type of employment-flexible, dynamic,
efficient, involving constant updating, new content, structure, types, forms of employment, improving the
quality of human capital (Graetz & Michaels, 2017). Personnel, education, research competencies and
technical background should be considered in the format of employment innovation, which is most
directly related to the core of digitalization (OECD, 2016a). Achieving these objectives is closely linked
to innovation, new technologies and materials, which require serious transformation in employment — the
emergence of new types of jobs, the formation of digital competencies, the disappearance of old and the
formation of new professions and so on (Osterman, 2013). At the same time, different rates of
digitalization of employment are noted for traditional and innovative sectors of the economy
(International Labour Organization, 2016). This problem has not received sufficient consideration in the
modern scientific literature. Some aspects of the impact of digitalization on employment and jobs, their
quality are reflected in the works of researchers (Ivaschenko, Simonova, Sitnikov, & Shornikova, 2019).
The report of the European Foundation notes that the consequences of the "digitalization" of employment
can range from a massive change in the number and sectoral composition of jobs to a radical reorientation
of the labor organization (Eurofound, 2018). The rapid technological development of digital information
processing and digital communication devices provide a technological opportunity for the expansion of
new forms of employment with innovative elements.

Russia today is striving to achieve high rates of development of the digital economy: the level of
digitalization, the share of the digital economy in GDP, etc. (the share of the digital economy in Russia's
GDP is now about 3.9%, which is 2-3 times lower than that of the leading countries) (Baller, Dutta, &
Lanvin, 2016). However, it should be borne in mind that behind these figures are real processes in the
field of employment, which determine and create prerequisites for innovative development within the
regions and in turn require the formation of appropriate "digital skills" that determine the possibility of
effective employment.

One of the key characteristics of the digital phase of employment development is that it is fueled
by a new type of innovation. In addition to making traditional scientific tools more powerful, digital
technology provides new kinds of digital innovation through recombination, which practically does not

require much effort of scientific research and development (SRD).

2. Problem Statement

Considering the nature of innovative employment, it should be emphasized that the conceptual

basis of innovation is changing in the digital economy. Examples of a new type of innovation include
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digitization of existing products and processes; new business models including platform enterprises,
distributed manufacturing, block chains and ad-based "free services»; and innovative processes such as
crowdsourcing (Manyika et al., 2017). Thus, it is legitimate to talk about both the expansion of the field
of innovative employment and the transformation of its "core". For example, researchers (Hulten, 2017)
show that the composition of the currently existing activities is a strong determinant of demand for labor
skills, and changes in the composition due to technical innovations are a source of increasing demand for
more complex skills. Foreign researchers analyse how online platforms affect market organization and
employment; present an analysis of trends and consequences of non-standard employment in OECD
countries and consider policy issues related to new forms of employment and work. In their view, the
transformational effects of online platforms may challenge existing institutions and may require a review
of policies and regulatory frameworks in many areas (OECD, 2016b). Researchers rightly note the
complexity of the economic analysis of the digitalization process and the complexity of interpreting a
number of functions of deciphering in the context of traditional economic models.

A new type of innovation in the conditions of digitalization is characterized by the following
features:

- digitization of existing products and processes;

- firms face increasing pressure to innovate continuously and scale rapidly to ensure and maintain
their competitiveness;

- the digital economy requires new types of leadership and behaviour, as well as more flexible
approaches to governance (Baller, Dutta, & Lanvin, 2016). These areas, in turn, will influence the
indicators of innovative employment and determine new profiles of regions in the common economic
space.

The most important aspect of digitalization in the refraction of employment is the problem of
skills. Turning to this aspect, we note the possibility of several situations: gaps, skill gaps and
mismatches. Today, the problem of skills (their deficit or excess) is quite controversial in the academic

and business communities in many countries (Cappelli, 2015).

3. Research Questions

The use of ICT at work changes the demand for three sets of skills related to ICT: General skills,
special skills and additional ones. Studies have shown that the cross-country differences in demand for
specialized ICT skills are much narrower than general skills. In 2014, the share of ICT professionals
ranged from 5.9% in France and 1.6% in Ireland and Slovakia with most countries remaining around 3%.
The increased use of ICT in employment increases the demand for new skills. This happens along three
lines: the production of ICT products and services — software, web pages, e-commerce, clouds, big data,
etc.; access to information on the Internet, the use of software; the use of ICT change the way of working
and increase the demand for additional ICT skills, such as the ability to communicate on social networks,
brand products on e-commerce platforms, etc.

Thus, the use of opportunities and the answer to the social challenges of digitalization presupposes

the identification of trends and forms of digitalization in the aspect of the development of innovative
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employment, accompanied by a change in the types, forms of employment, institutions and professional

space.

4. Purpose of the Study

New global challenges in the field of digitalization of the economy involve the movement and
transformation of jobs and professions in both traditional types of employment and in its innovative
segment, in which the impact of digitalization is most noticeable (Abdrakhmanova et al., 2018). The
replacement of less productive jobs and technologically obsolete jobs occurring in traditional sectors with
more efficient and modern ones is a normal phenomenon in the modern economy and serves as a basis for
improving the efficiency of the economy at the local, regional and federal levels. The purpose of the study
is to identify trends, forms of manifestation of digitalization in the aspect of the development of
innovative employment, accompanied by changes in the types, forms of employment, institutions and

professional space, as well as to determine the regional specificity of this process.

5. Research Methods

Analytical methods and grouping methods based on the data of the Federal statistics service were
used in the study (Federal Service of State Statistics, 2018). As the basis of grouping we selected the
following: a) employment potential in the field of innovation production (number of students per 10 000
population); b) actual employment indicators (share of SRD personnel in the total number of employees);
¢) labour costs per 1 employee employed in the field of SRD; d) indicators of "output", the effectiveness
of employment in the innovation sphere (innovative activity of organizations). The number of issued
patents and security documents can also be considered as an indicator of the productivity of workers in
this field. However, we found it possible to use a more traditional indicator (Simonova, Mirzabalaeva, &
Sankova, 2019).

Grouping of regions by indicators of employment in the sphere of production of innovations was
carried out by us in two stages: according to the data of 2000, 2005 and 2011 and the data of 2013-2016
(which is due to the characteristics of these periods and the availability of the necessary statistical base in

the regional context). The normalized values of the selected indicators were used in the calculations.

6. Findings

As aresult, we have conditionally identified several groups in the regional space:

- regions-leaders with the developed employment in the innovative sphere;

regions with steadily developing employment in the innovation sector;

mid-zone regions with employment growth potential;

- regions with "inefficient " employment in the innovation sector and with high costs for SRD
personnel;

- regions - outsiders with low monetary and resultant indicators of employment in the innovation

sector.
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In the next study period, covering 2013-2016, five groups of regions with different parameters
directly and indirectly characterizing the dynamics of employment in the production of innovations were
formed.

Let us consider in more detail the content characteristics of the formed groups.

The first group is characterized by a high proportion of staff employed in SRD in the total number
of employees in the region; above average is the indicator of innovative activity and the number of
students per 10,000 population; the average level of labor costs for SRD personnel.

For the regions of the second group, the distinctive features are the highest indicators of innovation
activity; the average number of students per 10,000 population; lower than average are labor costs and a
small proportion of SRD personnel in the total number of employees.

The third group includes the regions with the highest costs for the remuneration of personnel
engaged in SRD; indicators of innovation activity and the number of students per 10,000 population are
below average.

Regions of the fourth group are characterized by innovative activity, number of students per
10,000 population which is below the average; the average level of costs of the worker in R&D and the
dynamics of growth with low share of personnel involved in SRD in total employment.

The fifth group combines the regions with the least favourable situation - all indicators are below
average.

The analysis of employment in the context of federal districts shows that the undoubted leader in
quantitative indicators of its innovative component is the Central Federal district, followed by the North-
Western, Volga and Ural districts. The lowest rates were observed in the study period in the North
Caucasus Federal district. An appeal to the rating of constituent entities of the Russian Federation in
terms of the index of scientific and technological development shows that the leading positions are held
by Moscow, St. Petersburg and the Republic of Tatarstan. The top positions of the two capitals are due to
the historically high level of development of science and technology, the concentration of leading
research institutes, the presence of major universities and significant financial opportunities. Also the top
ten on this index includes the Moscow region, Perm region, Sverdlovsk region, Tula region and Tomsk
region. The most ambiguous composition of the group and inter-group transitions are typical for the study
period for the second group of regions. In 2014, the composition of the second group completely changed.
From 2014 to 2016, among the subjects of the second group, only a few regions remain in it - Lipetsk
region, the Republic of Tatarstan, the Chuvash Republic and the Penza region. In 2015, the group
includes Belgorod, Voronezh, Ryazan regions, the Republic of Mordovia, Altai Krai and a number of
others, but only the listed regions managed to consolidate their positions in this group. Some regions have
moved to the third group (in particular, Kursk, Orel, Astrakhan regions, etc.), which reflects rather the
deterioration of positions on the parameters of innovative employment. Within the second group of
regions in 2017, the share of organizations using PCs in activities was highest in the Republic of
Tatarstan (99.8%) and the Voronezh region (99.8%). The lowest values are typical for the Republic of
Mordovia (82%) and the Rostov region (85.1%). In other regions, the indicators exceed the national

average (except for the Republic of Chuvashia).
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7. Conclusion

The typology constructed by us allows supplementing the already existing one (developed on
criteria of a social and economic condition, innovativeness) that creates more complete, multidimensional
picture of asymmetry of regional economic and innovative space in Russia taking into account import
substitution strategies and reference points of industrial policy. It should be noted that there is no
complete synchronization of the change of the selected criteria. The researches have made the following
conclusions: regions of Russia are characterized by the uneven development of different aspects of
innovation processes and the factors influencing them; not confirmed the hypothesis about the
relationship between balance various aspects of innovative development of regions and their ranking
success; long-term impact of coordinated actions in the sphere of innovation development by the
authorities, companies, universities and research organizations; inconsistent policy of regional authorities
increases the volatility of the region's position in the ranking, but does not lead to sustainable growth; a
territorial distribution of regions with different levels of innovation development can be characterized as
steadily uneven, etc..

Referring to the influence of digitalization processes on employment models in the regions
allows us to highlight the following feature. In the course of digitalization and automation of production
processes, the effects on employment can be observed to a greater extent both in the leading regions and
outsiders. Our analysis allows us to state the different starting positions of the regions on the development
of innovative employment and filling it with information capacity. Further study of the information
profiles of regional models of innovative employment requires a more detailed analysis of the “core” of
the relationship of employment - workers (with relevant competency models) and jobs. At the same time,
an important stage of the study should be the classification of new types of jobs, systematization of
professional skills and prerequisites for the formation of new competencies in the digital economy. To
date, data about the digital profile of employment in the region are significantly limited.

Thus, the processes of digitalization in various guises affected all elements of socio-economic
systems at all levels of their hierarchy to varying degrees, which in turn is determined by the influence of
many factors. Among them, the innovative susceptibility of economies, the availability of personnel with
appropriate training, focus on the development of appropriate infrastructure, etc. The process of
digitalization is irreversible and will have a significant impact on the structure of the economy, labor
resources, the creation and elimination of jobs, the emergence and obsolescence of professions,
innovation, etc. The most Important condition and consequence of the impact of digitalization on
employment today is the need to ensure decent work and effective social dialogue, which in turn will

contribute to the sustainable development of the economy at the regional and national levels.
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