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Abstract: The article examines the conceptual aspects of the essence of the digital economy, the
prerequisites for its development and its basic elements. In spite of widespread international
recognition of the digital economy as a scientific category and as a mainstream of global
development, a generally accepted approach to its methodological foundations has not been formed
in expert circles. The authors have found out some common positions in respect of digital
technologies, which are considered in modern conditions as a driving force for accelerating economic
growth and increasing labor productivity, as well as an infrastructure component of the national
innovation system of the government. The article defines non-digital factors of digital economy
development, including state policy, legislative framework, human capital and the system of
fundamental and applied research. Based on the analysis of statistical data and development
forecasts, the authors assess tendencies in the development of the digital economy, as well as possible
negative consequences for the socio-economic development of Russia. It is shown that digitalization
and particularly the formation of Industry 4.0 will significantly change the existing employment
relations, lead to reviewing the system of education and personnel training and reshape the system
of social protection of citizens.

Keywords: digital economy; information and communication technologies; innovative economy;
digitalization.

INTRODUCTION

The spread of digital technologies over a long period of time determines the
directions of economic and social development and gradually leads to fundamental
changes in people's lives. The driver of digital initiatives in all countries, without
exception, is the government, which actively promotes the development and
commercialization of technologies. In recent years, there is unfolding of the next wave of
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transformation of the business and social models caused by the occurence of the digital
technologies of new generation, which due to the scale and depth of their influence is
called "pass-through", - artificial intelligence, Internet of things, robotics, wireless
technology (Wi-Fi) and several others. According to some estimates, their
implementation will increase labour productivity in companies by 40%. In the near
future, nothing else than the effective use of advanced digital technologies will determine
the international competitiveness of not only particular companies, but also the whole
countries that form the infrastructure and legal environment for digitalization.

Informatization and computerization, as the previous stages of development,
required mainly the simple introduction of computer engineering, and later computers in
solving certain economic problems. Digitalization, in turn, requires reconsideration of the
very basis of the country's economy, and in contrast to the so-called "analog" economy, in
which production, distribution and exchange are based on limited material resources
with unlimited needs of society, is based on the spread of virtual technologies and
platforms. The necessity of Russian economy digitalization is primarily connected with
the formation of a technological structure of the national economy that meets the
demands of competitiveness in world markets, and the creation of the digital economy
has acquired the status of a government goal. It is extremely important for Russia to
transform the economy as soon as possible into a modern one - information and digital.
This way has no alternative, otherwise the existing social and economic problems will
inevitably get worse, which will lead to a deep technological and then socio-economic lag
of Russia from the leading countries of the world.

The realization of accelerated implementation of digital technologies in the socio-
economic sphere is one of the goals of the national development in Russia. Despite the
positive changes taking place in the economy due to the introduction of digital platforms
and technologies, digital development of the economy can have negative consequences in
terms of social relations on an international scale. Despite the fact that Russia does not
take high positions in the world rankings in terms of the level of development of the digital
economy, it has established a foothold in the group of the countries following the leaders,
while improving its measures in certain rankings and sub-indices from year to year. It is
necessary to implement digital and innovative development programs at all levels of the
government systematically, taking into account all possible problems, risks and negative
consequences for society as a result of the implementation of such programs.

The formation of the digital economy is a priority for most countries - economic
leaders, including the countries of the European Union, the United States, Japan and
others. As a rule, these countries are characterized by a long period of the realization of
the "agenda of digital development” and the continuity of the priorities - from creating
the basic infrastructure of information and communication technologies (hereinafter -
ICT) to development of the policy in this sphere and the programs to support the broad
implementation of digital technologies. The first pan-European initiative for the transition
to the information society was e-Europe, accepted by the European Parliament in 1999,
which was forming the information infrastructure and the latest technologies in the
following years. For the time being the development programs of European countries are
based on a comprehensive digital agenda, which includes the digital transformation of the
public administration system, strengthening information security, and developing digital
competencies.

An interesting fact should be mentioned. Despite the long-term systematic work of
a number of countries on the development of information technologies and the transition
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to the digital economy, in the Digital Evolution Index (Digital Planet, 2017) rating, for
example, the United States and Germany are on the border of outstanding and fading
countries, i.e., despite the existing high level of digital development, there has recently
been a slight slowdown due to the presence of some barriers on the way to innovations.
The most promising region in the world in the digital sphere became Asia, particularly the
countries such as China and Malaysia. Asian countries are attractive to investors, and the
government extensively encourages businesses to introduce advanced technologies.
Russia in this rating is on the border of emerging and prominent governments, i.e. it
possesses a number of competitive technologies, but infrastructure and management
shortcomings negatively affect the processes of their development and widespread use.
The multidimensionality of digitalization processes, the lack of a generally accepted
unified approach to determining the essence of the economy digitalization and the factors
causing it, as well as the ambiguity of the consequences, require a comprehensive study
of this phenomenon in the context of socio-economic development of the governments.

METHODOLOGY

The purpose of the research is to identify non-digital factors that directly affect the
processes of the development of the digital economy, as well as to generalize the possible
positive and negative consequences of socio-economic development of society due to the
transition to industry 4.0. A significant part of the research is dedicated to the analysis of
the main approaches to determining the essence of the digital economy. The
methodological basis of the research is a system of general scientific, interdisciplinary and
special methods of cognition that have developed in the economic sciences, such as
analysis, synthesis, scientific analogy, inductive, deductive and system approaches. To
identify digital and non-digital factors that influence the development of digitalization
processes in Russia and the world, the authors consider the main indicators of innovative
development presented in the research of the World Bank, the World Economic Forum,
the Organization for Economic Cooperation and Development and the European Centre
for the Development of Vocational Training. The statistical data for further analysis and
evaluation of particular quantitative indicators of innovation activity are presented on the
basis of the data from the statistical services of the European Union and the Russian
Federation.

THE RESULTS OF THE RESEARCH

Digital transformation in modern society is one of the fundamental basis for
further sustainable development. The newly emerging phenomenon of the digital
economy, driven by information technology and innovation, is becoming increasingly
important in the digital society. A starting point in the development of the digital economy
can be considered the occurence and beginning of mass use of the Internet in the 1990s.
The Internet is still the basis for the growth of the digital economy, but the occurence of
new information and communication technologies (hereinafter referred to as ICTs) in the
early 2000s and 2010s gave a new impetus to economic development. During this period,
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the Internet of Things (IoT) appeared; mass use of mobile smart devices; development of
digital models and services; distribution of Big Data, etc.

Despite a long period of development of the digital economy by itself, the scientific
community has not developed a unified approach to determining its essence till these
days (see table 1). This term was firstly used in 1995 by American computer scientist from
Massachusetts Institute of Technology Nicholas Negroponte (1995), who identified the
main feature and advantage of the digital economy - the lack of physical products and
their substitution by information products (or digital products), allowing to save
resources and reduce transaction costs due to the introduction of electronic commerce
through the Internet. In 2016, after the publication of the World Bank report "Digital
dividends" (2016), this term received wide international recognition.

Table 1. The definitions and concepts of the digital economy
Source Definition
The World Bank (The World The Filgltal economy is a sys‘Fem o.f economic, social and cpltu.ral
relations based on the use of digital information and communication
Development Report, 2016). :
technologies.

British Computer Society | The economy, which is based on digital technologies, however, we
(Urmantseva, 2017). mostly understand this as the actualization of business operations in
markets founded on the Internet and the World Wide Web.
The digital economy refers to a wide range of economic activities,
The G20 Program for | which includes the use of 1) digital information and knowledge as a

development and cooperation in
the field of the digital economy
(n.d.).

key factor of production, 2) modern information networks as an
important area of activity, 3) the effective use of information and
communication technologies as a factor of productivity growth and
economic structural optimization.

The Decree of the President of
Russia Ne203 "On the strategy
for the development of the
information society in the
Russian Federation for 2017-
2030" (May 9, 2017).

an economic activity where the key factor of production is big digital
data, the processing and analysis of which, in comparison with
traditional business models, helps to manage various types of
production, technologies, equipment, storage, sale, and delivery of
goods and services.

Program for the development of
the digital economy of the
Russian Federation until 2035
(The decree of the Government
of the Russian Federation Ne
1632-R, July 28, 2017).

The digital economy is a set of social relations arising with the use of
electronic technologies, electronic infrastructure and services, big
data analysis and forecasting technologies in order to optimize
production, distribution, exchange, consumption and increase the
level of socio-economic development of states.

The source: compiled by the authors.

As can be seen from the provided examples, perceptions of the digital economy
vary significantly. In a narrow interpretation, the digital economy is limited to economic
activity connected with the sale of electronic goods and services. Broadly speaking, the
digital economy is represented as a type of commercial activity for the production and
sale of electronic goods and services. Considering broader definitions, for example, of the
World Bank, we can talk about global processes of digitalization of society on the whole,
which affect all the spheres of human activity without exception. Different reasons for
developing each of the definitions can be singled out. From a technological point of view,
within the framework of the resource approach, we speak of digitalization exclusively as
technologies which are necessary for the functioning of the economic system. While the
structural approach is based on a comprehensive transformation of the economy based
on the introduction of new information technologies and platforms. The business model
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focuses on the widespread use of advanced business technologies, mainly from the part
of online commerce or online business.

In addition, we can talk about two main vectors of digitalization development: on
the one hand, it is the process of increasing involvement of people in the processes of
informatization and the formation of a new social environment and the so-called "Internet
of people” (IoP-Internet of people). The digital social environment is characterized by the
digitization of scientific knowledge, the development of e-government and the transfer of
various mass events to the online format. On the other hand, digital transformation is
taking place in the economic sphere, based on changing technological patterns and
reshaping the structure of industries. In fact, the digital economy reflects the transition
from the third industrial revolution to the fourth, the so-called "Industry 4.0". While the
third industrial revolution resulted in the transition from analog electronic devices to
digital technologies, the fourth is based on the foundation of the digital revolution, which
involves embedding computational resources in physical processes, where equipment,
sensors and information systems are connected throughout the entire value chain that
goes beyond a single organization or business.

It is the level of ICT development that obviously determines the potential
opportunities and conditions for the emerging digital economy in any state. However, it
is necessary to take into account not only digital and information factors of economic
development on the way of digitalization, but also such factors as the level of human
potential development, the number of researchers and specialists involved in the
development and implementation of innovations, the development of R&D and the
number of registered patents, etc. All the mentioned above factors can be referred to non-
digital ones. The grouping of factors affecting digitalization, digital and non-digital ones is
fixed by the system of indicators of the "National index of digital economy development
(National index of development of the digital economy: Pilot implementation, 2018) " (see

table 2).
Table 2. The Grouping of digital development factors
Digital factors Non-digital factors
New digital technologies State policy and strategic planning
Institutions designed to enable economic
Shared digital platforms and services development, including legislation, regulation, and
standards

Human capital

Digital infrastructure

R&D and innovations in the digital economy

The source: compiled by the authors based on the National digital economy development
index.

In the process of developing the digital economy, an increasingly important role is
played by people with their knowledge, experience and skills, which increase
opportunities in the labor market. At the same time, the requirements for competencies
and qualifications are constantly changing. Digitalization of the economy and automation
of many processes that previously required "live" human labor leads to job cuts, while the
demand for highly qualified personnel in advanced specialties increases. According to
some forecasts, about 5% of current professions can be fully automated by using modern
technologies. However, it is more likely that in the near future only part of jobs may
disappear, i.e. certain tasks will be fully automated - "about 60% of professions have at
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least 30% of activities that can be technically automated" (Manyika et al., 2017, p. 5). As
for the pace of changes, this process is likely to take decades but not years.

According to preliminary estimates of some researchers, in the case of single-point
automation, about 55% of jobs in Russia could be liquidated (Zemtsov, 2018), first of all,
we are talking about resource-based industries and professions with formalized
repetitive operations. According to the OECD research (2018), about 40% of employees
with secondary education are at risk of losing their jobs due to automation of production
activities, and only 5% of employees with higher education in the specialties are in
demand. The author of the article "The digital economy and the future of European
welfare states" (Greve, 2019) Bent Greve believes that Europe is the global region where
the greatest concern is expressed about the problems of transition to the digital economy.
As Greve points out, with the introduction of new technologies and changing labor
markets, some welfare states are better prepared than others, including their ability to
provide sustainable financing. The possible tendencies will be a continuing transition to
reduction of the number of jobs in industry due to widespread automation. However, the
work is not going anywhere, and new jobs are expected to be created. However, the
quantity and quality of these new jobs are unknown.

In the absence of work in the case of replacing people with machines, it is
necessary to work out possible measures of social protection and guarantees of human
rights at the state level. As support measures, the government can offer its citizens lifelong
learning programs, reduce the average working week, and provide adequate income
guarantees for workers who lose their jobs during the transition period (Mckinnon,
2019). However, as a positive tendency, we can point out the occurence of new forms of
employment encouraging people to engage in individual activities. New types of jobs have
occured as a result of innovative implementation and adaptation of digital technologies,
as evidenced by working with digital platforms supported by applications. The different
and often controversial classification of certain labor relations (self-employed /
independent contractor / employees) sometimes when working with an online platform
has complicated the regulation of national labor markets. However, these jobs represent
"work" (Johnston, Land-Kazlauskas, 2018; Graham, Woodcock, 2018). As long as people
are working, there will be a need for national labor codes, as well as for social benefits
protection.

Worldwide there is a growing demand for ICT professionals and specialists with
"digital dexterity" - the ability and desire to use new technologies to improve business
results (Gartner, 2018). In addition, it is necessary to distinguish between basic digital
literacy skills, i.e. PC and Internet user skills, and so-called advanced digital skills that are
directly related to digital technologies. Advanced skills are part of the job functions for
professionals who support the digital environment (Cedefop, 2016). Figure 1 shows the
employment rate of ICT professionals in different countries.
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Figure 1. The rate of ICT specialists among the working population

As can be seen from the data presented in the figure, the rate of ICT specialists in
the total number of working people in Russia is extremely small - on average about 1.5%
over the past three years, which is almost 2.5 times less than the average for the EU
countries (about 3.5%). The shortage of ICT specialists has a number of negative
consequences for further development. In addition to directly constraining the
development of the ICT industry itself and the digitalization of business, the problems of
providing qualified personnel to public sector enterprises are becoming more acute due
to their transition to the commercial sector of the economy. Besides the experts of the
World Economic Forum rated low Russia's ability to attract and retain talented specialists,
in particular, in the rating of the WEF global competitiveness index for 2019 (The Global
Competitiveness Report, 2019), Russia ranks 27th in terms of "Digital skills of the active
population” and 47th in terms of "Easiness of finding qualified employees”, which
indicates that the existing information skills of employees do not fully correspond to the
real needs of employers.

In addition to human capital as a non-digital factor in the development of the
digital economy, it is necessary to consider the indicators reflecting the state of the
scientific and technological complex that conducts R&D and creates innovations for the
digital economy. The above-mentioned report of the World Bank "Digital dividends"
emphasizes that in order to strengthen the foundations of digitalization, governments
need to focus on three key components: integration, efficiency and innovations. The main
driver of progress in the digital economy is the knowledge obtained as a result of research
and development (hereinafter referred to as R&D). The level of R&D development can be
determined with the help of the quantitative indicators of innovation activity and the
effectiveness of the research. The most common indicator for evaluating the innovation
sector of the economy sphere is the number of innovative enterprises, as well as the
number of employees engaged in research and development (see figure 2).
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Figure 2. The indicators of innovation activity

Based on the presented data, we can conclude that the rapid reduction of research
and development staff is a direct threat to the further development of advanced
technologies. In absolute terms, the number of researchers for the period from 2000 to
2019 decreased by 52 thousand people. Taking into account the selective choice of
personnel for scientific activities, the long period of their training and achievement of
professional results - it is a significant loss that cannot be quickly replaced due to the
specifics of scientific work. One of the reasons for the destruction of the human resources
potential of science became the rapid reduction in government spending on research and
development, which led to the flow of highly qualified employees to other areas of
economic activity. The effectiveness of scientific research and development depends on a
number of factors, which, in addition to the qualification of personnel, include the
institutional organization of science, infrastructure support, and above all, the degree of
sensitivity of the economy to scientific results. From the point of view of the latter factor
and a qualitative assessment of the effectiveness of the research, it is necessary to
consider the indicators assessing the final results of intellectual activity, particularly, the
receipt of patent applications and the issuance of protection documents in Russia (see
figure 3). This indicator also reflects the level of the country's innovation potential.
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Figure 3. The correlation of entered patent applications and patents
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Traditionally, a large share of patents in Russia falls on universities and research
institutes giving the economy breakthrough ideas and innovative products. However, the
best ideas may not be in demand by the market and business entities, so the economic
sense of conducting such developments is lost (Nikitskaya et al., 2019). According to the
estimates of some experts, only 1 invention out of 500 patented ones is successfully
implemented in real production (Dondukov, Vorontsov, 2000; Semenov, 2007). At the
same time, industrial enterprises are in urgent need of advanced technologies that would
ensure their competitiveness in world markets.

DISCUSSION

Having considered some features of the development of digitalization processes at
the level of individual states, having analyzed certain indicators characterizing non-digital
factors of digitalization of the Russian economy, it is possible to identify a number of both
positive and negative consequences connected with the manifestation of the digital trend
in the economy. As possible positive consequences of the digitalization of the economy,
we should first of all include a reduction in production costs, as N. Negroponte also wrote,
the competitiveness and profitability of activities are also increased due to the occurence
of new forms of business and the acceleration of business processes, and many other
things. However, despite all the possible positive effects, for Russia, the trend towards
digitalization of the economy is inextricably linked with the challenges associated with
Russia's lagging behind a number of Western countries in a number of indicators. The
challenges also include national and information security of the country on the world
stage, as well as competitiveness in the global market. The most serious negative
consequences of digitalization of the Russian economy include: a significant reduction in
the number of jobs, as well as the problem of large-scale retraining of personnel to meet
the requirements of the new economy, the appearance of unscrupulous users of digital
services (for example, "piracy" and digital fraud). If the situation does not change
radically, Russia will be deprived of the prospects for further innovative development.

CONCLUSIONS

Based on the results of the research, we can say that in recent years, Russia has
been actively developing its digital economy. At the same time, at the global level, Russia
is noticeably lagging behind economically developed countries: the country's digital
sector is still relatively small, and there is a lag in such indicators as the number of
knowledge-intensive enterprises and the share of the population employed in the ICT
sector. At the moment, the share of the digital economy in Russia's GDP is about 4%. Based
on the development goals, all necessary institutional and infrastructural conditions
should be created, as well as obstacles and restrictions on the creation and development
of a high-tech economy should be eliminated. The exponential growth of mobile
communication and the number of Internet users, the contribution of information and
communication technologies to economic growth, job creation, the restructuring of
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companies and businesses in general, and the accelerated development of e-commerce
contribute to the transition to the knowledge society.

The digital economy requires expanding knowledge about new products and
services, increasing the importance of learning and innovation, globalization, and
sustainable development. A huge amount of information changes the way markets
function, allowing enterprises to restructure and prepare new opportunities to create
value based on the information available. The digital economy defines a new level of
management with an emphasis on transparency of processes and management in
decision-making based on the accuracy and completeness of data. Digital technologies
enable the collection and processing of large amounts of information and stimulate
innovation, which gives organizations more opportunities and incentives to improve the
quality and efficiency of their work. However, the role and significance of non-digital
factors in digitalization cannot be understated. The level of human potential, the
personnel composition of the economically active population, the intensity of research
and development - all these are the most important factors for stimulating the
development of the digital economy. With only digital advantages, no state will be able to
implement fully its digital development agenda.
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