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Abstract. The purpose of the paper is to evaluate the level of Russia’s digital economy readiness.
By analysing approaches used to understand its nature, the article identifies the key produc-
tion factor in the digital economy and assigns maturity of the information and communication
technologies a special role to determine the capabilities for transition to the new digital reality.
The methodological basis of the research includes conceptual principles of the post-industrial
society theory within the context of the digital economy. The study employs the methods of
comparative and functional analyses, systematisation of information, expert evaluation, and
inductive reasoning. Statistical aggregations used to characterise the maturity of the ICT in the
developed countries and described in the UN International Standard Industrial Classification
are discussed. It is concluded that, as opposed to the sectoral division adopted in the Interna-
tional Standard Industrial Classification, Russia employs the concept of “information technol-
ogy industry”, however, a single approach to understanding the nature of this phenomenon is
yet to be developed. Russia’s IT industry appears to be represented exclusively by the service
sector with no regard for manufacturing lines of activity or commerce. A system of indicators
to measure regional digital readiness is analysed. The researcher proposes a conceptual frame-
work to assess to what extent the Russian Federation is ready to embrace the digital reality and
integrate it into the economy, performs a qualitative and quantitative analysis of the variables
where each variable is assigned an appropriate level, and makes a final conclusion from a com-
prehensive assessment.
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Introduction

omputation paradigms form the basis of one way to explore our complex modern world. A
Cnew rating system appears approximately once a decade. First came mainframes followed by
personal computers, and later our life was fundamentally changed by the Internet [Semyachkov,
2017]. As estimated by Gartner, by 2020, the Internet of Things installed base will comprise
about 26 billion units of various types and functions, and the turnover of the Internet Economy
will reach 1.9 trillion US dollars'. Managing transactions between these devices will require
the “Internet of Money” [Omohundro, 2014] and the corresponding cryptocurrency, whereas
micropayments between connected devices may develop into a whole new level of economy
[Dawson, 2014].

In his time, when describing the symptoms of the coming “post-industrial” epoch, D. Bell
[1973, p. 18] listed a number of distinctive features of a post-industrial society:

! Garter Says the Internet of Things Installed Base Will Grow to 26 Billion Units by 2020. (2013). 12 December.
Available at: http://www.gartner.com/newsroom/id/2636073
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o shift from the production of goods to the economy of services;

« pre-eminence of the professional and technical class in the employment structure, as well
as an increasingly larger role of scientists and engineers;

« primacy of theoretical knowledge as a source of innovation and policymaking;

« particular significance of technology and technological assessments;

« emergence of a new “intellectual technology”.

It is worth noting that in the early 1970s when describing the “post” direction D. Bell and
his followers who advocated various ideological trends — from conservative W. Rostow and
moderate liberal K. Tominaga to socialistic A. Touraine and Czech Marxist R. Richta [Inozemt-
sev, 2001, p. 140] - predicted the future fundamental changes in the system of socioeconomic
relations, the quality and scale of which could not be estimated objectively. Even today, it is still
not clear in which way the postindustrial reality will be integrated into the modern world, but
we can take the liberty to make the following assumption. It is becoming increasingly obvious
that a number of indications spotted by D. Bell - “the shift from the production of goods to the
economy of services’, “the special role of technology and technological assessments and “the rise
of a new intellectual technology” — describe a specific manifestation of post-industrial reality,
namely, a new economy operating through the digital ecosystem.

While the new economy is a natural manifestation of the post-industrial economy, the digi-
tal economy represents an evolutionary form of the new economy’s manifestation [Zubarey,
2017, p. 178]. Digital technologies as a discrete system based on data encoding and transmis-
sion methods are certainly not something fundamentally new now at the beginning of the 21st
century. Their continuous improvement accelerates the process of humanity’s departure from
the third industrial revolution. In this regard, professors of the Massachusetts Institute of Tech-
nology very aptly named this period the “second machine age” [Brynjolfsson, McAfee, 2017].

“Digital economy” as a commonly used term was coined by N. Negroponte (the Massachu-
setts Institute of Technology) more than twenty years ago when he pertinently described this
phenomenon as a “.. change from the movement of atoms to the movements of bits”[Dobrynin
et al., (2016)]. There are other opinions on this subject. Yu. Khokhlov, one of the Russian ex-
perts in this field, the Chairman of the Board of Directors of the Institute of the Information
Society, notes that D. Tapscott, the author of “Digital Economy” published in 1994, was first to
propose and popularise the term “digital economy” (refer to [Swan, 2017]). Despite such a long
time since the term was introduced into scientific discourse, today there is not only a number
of definitions of the digital economy, but also many approaches to describing its concept that
feature different structural components. The discussion around defining the nature of the digi-
tal economy goes many directions [Rozhkova, 2017, p. 3]. Although the experts have largely
reached a consensus on the goals of digital transformation, the concept of “digital economy
remains quite vague and is more of a marketing nature since it follows the market trends in the
interests of main players” [Akatkin et al., 2017, p. 18].

The objective of this study is to evaluate to what degree the domestic economy is ready to ac-
cept and implement the new digital reality. The conceptual framework of this evaluation relies
on the tools proposed by T. V. Ershova, O. V. Petrov, and Yu. E. Khokhlov [2018] (Fig. 1).

Achievement of this objective involves performing the following tasks:

« to analyse the approaches to describing the content of the “digital economy”;

« to review the statistical aggregations used to characterise the ICT in the developed countries
and in the Russian Federation;

« to identify indicators describing the degree of the digital economy readiness of the Russian
Federation with regard to the global experience;
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« to analyse the selected indicators and their characteristic variables;
« to map the digital economy readiness of the Russian Federation using a radar chart.

Evaluation criteria Results Readiness level
The indicators and their Comparative assessments The level of readiness
characteristic variables are made for each is determined
describing to what degree of the relevant variables by: by each variable:
the Russian Federation 1) statistical data analysis; 1) zero level;
is ready to introduce the 2) international 2) low level;
digital economy comparisons; 3) satisfactory level;
are determined 3) study of the expert 4) good level;

surveys. 5) very high level.

Fig. 1. Conceptual framework to evaluate the digital economy readiness of the Russian Federation
Puc. 1. KoHuenTyanbHas cxema oLeHKu roToBHOCTH PO K LudpoBoi aKoHOMMKe

The main terms and concepts of the digital economy

Speaking of the digital economy, it is necessary to systematise the approaches to its description
and to clarify the language. “Over the past few years, the information space has been flooded
with various reviews and concepts by leading analytical agencies and ICT leaders concerned
with the digitalisation of both the economy as a whole and its individual sectors” [Akatkin et al.,
2017, p. 17).

One of the approaches proposed by the World Bank is based on a totality of relations be-
tween the subjects, where the digital economy is defined as “... a system of economic, social, and
cultural relations based on the use of digital information and communication technologies™.

Another approach taken in the Decree No. 203 of the President of Russia “On the Strategy
for the Development of the Information Society in the Russian Federation for 2017-2030” dated
May 09, 2017, centers around the concept of “activity”. In these terms the digital economy is de-
fined as an “... economic activity, where the key production factor is big digital data, processing
and analytics of which compared to the traditional business patterns help drive various types of
production, technology, equipment, storage, sale, delivery of goods and services™.

The third approach, along with the first one, is based on the totality of relations, but the em-
phasis here is made not on their subjects but rather on specifics of the ongoing processes. The
Programme for the Development of the Digital Economy of the Russian Federation until 2035
defines that “.. a digital economy is a set of social relations that arise with the use of electronic
technologies, electronic infrastructure and services, big data analysis and forecasting technolo-
gies in order to optimise the production, distribution, exchange, consumption and to raise the
level of social and economic development of states™.

Despite the width and difference in the approaches to defining the content of the digital
economy, with some generalisation it can be noted that all interpretations name data in the
digital form as a key production factor in the digital economy, and its beneficial use is possible
through the introduction of processes and the use of information handling methods known as

! Digital business transformation on the basis of next generation communication technologies: A round ta-
ble discussion. (2017). National Research University Higher School of Economics, 28 March. Available at: https://
bi.hse.ru/rt/. (in Russ.)

2 Decree of the President of the Russian Federation No. 203 of 9 May 2017 “On the Strategy for the Develop-
ment of the Information Society in the Russian Federation for 2017-2030”. Available at: https://www.prlib.ru/en/
node/681488

3 The Programme for the Development of the Digital Economy in the Russian Federation until 2035
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information and communication technologies. With this approach, it is the level of the ICT ma-
turity that obviously determines the potential capabilities and conditions for the emerging digi-
tal economy in any state. The ICT sector is at the core of the information industry [Koval'chuk,
2017, p. 26] and remains the main driving force of innovation accounting for the largest share
of R&D spending by businesses among the OECD members and more than a third of all patent
applications in the world™. That is why it is particularly important to analyse the development
of information and communication technologies as a basis for creating and operating the digital
economy. At the same time, the large-scale adoption of the information and communication
technologies (ICT) in various spheres of human activity and the steady growth of their influence
on production and economic relations promoted the emergence of various stances on the role
of the ICT in the economy [Veyler, 2011]. Moreover, the scientists and experts are yet to form a
unified approach as to what should be included in the ICT.

In this regard, the author suggests covering various approaches used to describe the aggrega-
tions (types of activities, economic industries and sectors) included in the ICT on the one hand,
and selecting and analysing a number of criteria describing the state of the relevant statistical
units that would affect the general level of the ICT maturity, on the other.

Depending on the field of application application, the analysis of capabilities and conditions
for an economic phenomenon, of which the emerging digital economy is obviously an example,
requires statistical classification resulting from a compromise that would take into account the
theoretical calculations, practical considerations, and the rate at which the reality around us is
changing.

Definition of standardised and alternative aggregations characterising the ICT

According to researchers exploring the digitalisation of various spheres of human existence, the
new technological revolution involves at least a transformation of humanity, and the complexity
and ambiguity of the events occurring in this process and the changes that follow are beyond
doubt. For this reason, the standardised economic aggregations (industries, sectors) that serve
as a source of data for the analysis and are used in both Russian and international statistics
cannot be fully applied to assess the prerequisites for the capabilities and conditions for the
digital economy development. Taking this fact into account, for the purposes of the analysis
in the international practice a certain alternative aggregation is considered which is based on
those already existing and described in the UN International Standard Industrial Classification
of All Economic Activities (ISIC). Considering that the ICT evolve in parallel with the most
complicated processes affecting all aspects of social and economic relations, the ISIC introduces
the definition of the information and communication technology sector that the developed
countries have been using since 2007. As follows from the content of the ISIC, the activities
(sectors) included in the ICT sector are already described in other ISIC sections and included
in the subgroups of a number of its subsections. However, being aware of the growing demand
for data associated with the information economy, the information and communication
technologies and the so-called content, the ISIC introduces the following criterion for assigning
a particular industry to the ICT sector: “The production (of goods and services) of a candidate
industry must primarily be intended to fulfill or enable the function of information processing
and communication by electronic means, including transmission and display”>. According to
the authors of the ISIC, the definition of the ICT sector “... provides a statistical basis for the
measurement, in an internationally comparable way, of the part of economic activity that is

' 13.10 - 19.10.2017 News headlines. Available at: http://ac.gov.ru/files/attachment/14808.pdf
* International Standard Industrial Classification of All Economic Activities (ISIC), Rev.4. Available at: https://
unstats.un.org/unsd/cr/registry/isic-4.asp.
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generated by the production of ICT goods and services.” Thus, according to the international
classification, the ICT sector includes the aggregates of the ICT manufacturing, ICT trade, and
ICT services industries.

The ICT manufacturing industries involve the manufacture of:

o electronic components and boards;

« computers and peripheral equipment;

e communication equipment;

« consumer electronics;

« magnetic and optical media.

The ICT trade industries include the wholesale of:

« computers, computer peripheral equipment and software;

o electronic and telecommunication equipment and parts.

The ICT services industries are comprised of:

« software publishing;

« wired, wireless, and satellite telecommunications activities;

« other telecommunications activities;

 computer programming;

 computer consultancy;

« computer facilities management;

« other information technology and computer service activities;

« data processing, hosting and related activities;

o web portals;

o repair of computers and communication equipment;

« repair of computers and peripheral equipment;

o repair of communication equipment.

It should be noted that in the Russian Federation, the ICT sector is not described as any
(standardised or alternative) aggregate that would fully characterise the structure of the infor-
mation and communication technologies, whose maturity determines the capabilities for the
digital economy development. As opposed to the sectoral division adopted in the ISIC, the do-
mestic legal environment does describe the concept of an “IT industry”, but the content of this
concept varies from document to document. For example, according to the “Strategy for Devel-
opment of the Information Technology Industry in the Russian Federation for 2014 to 2020 and
Projected until 2025 the IT industry is a combination of domestic companies engaged in the
following activities:

o development of mass-production software;

« provision of IT services, in particular custom software development, information system
design, implementation and testing, IT consulting;

« development of hardware and software systems with high added value of the software part;

« remote processing and provision of information, in particular on websites of the information
and telecommunication network’.

According to the Order No. 502 of the Ministry of Digital Development, Communications
and Mass Media of the Russian Federation dated December 30, 2014, the IT industry includes
an aggregated classification group of the following types of economic activity (as per OKVED 2):

1) software development;

2) computer consultancy and services;

3) computer facilities management activities;

! Strategy for Development of the Information Technology Industry in the Russian Federation for 2014-2020
and until 2025.
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4) data processing, hosting and related activities'.

Analysing the above definitions of the IT industry, we come to understanding that, within
domestic legal boundaries, the information industry is viewed as an aggregate of subjects of
economic relations (companies) on the one hand, and as certain economic activities meeting
the specified criteria on the other. Comparing the corresponding definitions with that of the
ICT sector adopted in the UN classification, we can notice that they are to some extent similar
to what is described in the ISIC relative to the alternative aggregation for the ICT. On closer in-
spection it becomes obvious that the aggregated classification group describing the IT industry
in relation to the domestic economy is only represented by those economic activities where the
resources are pooled into the production process with the sole purpose of providing services,
which, in our opinion, is not entirely true. In this regard, K. A. Semyachkov notes that the core
of the digital economy is not only the service sector but also the manufacturing of digital goods,
which stresses the importance of the ICT trade [Semyachkov, 2017]. In addition, the main task
in the Programme for the Development of the Digital Economy of the Russian Federation until
2035 is to formulate the approaches to organizing the manufacturing, trade, and services indus-
tries, which also supports the fact that provision of services is not the only factor to determine
the composition of the IT industry. Nevertheless, the industrial and trade economic activities in
the ICT sector of the Russian Federation are not included into the “IT industry”.

Criteria for the ICT maturity level as the basis of the digital economy

The ambiguous theoretical definition of the digital economy and the lack of a unified
comprehensive statistical aggregation describing the ICT in Russia prevent from using clear
criteria to determine the country’s level of readiness for transition to the digital economy.

In order to assess readiness for such transition in other countries the European Commission
intending to analyse the level of development of the digital economy in the European Union and
15 more countries (Australia, Brazil, Israel, Canada, China, Mexico, New Zealand, Norway, the
Republic of Korea, Russia, the United States, Turkey, Switzerland, and Japan) identified the focal
points (criteria) for the study:

o digital infrastructure;

« maturity of data communication, storage and transmission services;

o human capital development;

« digitalisation of businesses including the level of automation of internal processes;

« informational security;

« regulatory environment and barriers to the development of digital technologies.

The system of indicators developed by the Organisation for Economic Co-operation and De-
velopment (OECD) is intended to assess the capabilities for adaptation of the digital economy
and characterises the following dimensions:

o development of the high-tech economic sector and its share in the output of the
manufacturing and services industries;
investment in research and software development;
expenses on education and retraining;
design and production of information and communication equipment;
creation of jobs in science and high technology sector;
cooperation between corporations, venture capital firms, universities, and research
organisations;

« international knowledge flows, international cooperation in science and innovation;

! Order No. 502 of the Ministry of Telecom and Mass Communications of the Russian Federation of 30 Decem-
ber 2014 “On Approval of the Aggregated IT Industry Classification Groups™
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« mobility of scientists, engineers, and students;

o the Internet penetration rate;

« share of high-tech products in the cross-border trade [Semyachkov, 2017].

Some of the dimensions, such as the “development of the high-tech economic sector” or
“international knowledge flows, international cooperation in science and innovation” are quite
abstract. At the same time there are some clear criteria that we propose using as basic so that the
degree Russia’s digital economy readiness could be analysed using the domestic statistics. Such
indicators from the list of those proposed by the OECD, in our opinion, include:

1) development of the high-tech economic sector and its share in the output of the
manufacturing and services industries;

2) mobility of scientists, engineers, and students;

3) investment in research and software development.

The first indicator. It should be clarified that while conducting the analysis the author focused
on description of economic activities given by the Federal State Statistics Service of the Russian
Federation (Rosstat)'. For this reason, Table 1 shows data for “computer and office equipment
manufacturing” and “electronic components and radio equipment manufacturing”, which in our
opinion are most consistent and compatible with the ISIC. As a characteristic variable we used
the share of innovative products in the total volume of in-house goods produced in the course
of these activities.

Table 1. The volume of shipped goods and the share
of innovative products by industry in Russia in 2012-2016
Ta6nvua 1. 06beM OTrpyXXEHHbIX TOBApOB U J0NS MNHHOBALMOHHbIX TOBAPOB Mo BuamM oTpachneii B Poccun B 2012-2016 rr.

Economic activity 2012 2013 2014 2015 2016
Manufacturing of computer and office | o) 4 | 453893 | 455084 | 57,3775 | 59,546.3
equipment, million roubles
Share of innovative products in manufac- 2 L7 3.8 11.0 8.0
tured computer and office equipment, %

Manufacturing of electronic components

and telecommunication and radio equip- | 265,555.0 | 281,185.6 | 313,132.2 | 323,153.2 | 380,201.5
ment, million roubles

Share of innovative products in manufac-

tured electronic components and telecom- 10.5 134 16.0 13.3 23,5
munication and radio equipment, %

We believe that, to get the whole picture, the absolute data on production volumes should
be complemented with information on the size of the innovative component. This in turn gives
the most comprehensive view of the quality of information and communication equipment
manufactured in the Russian Federation. On the one hand, from 2012 to 2016, there appear
to be no dramatic changes in the dynamics towards the decline in innovation among the com-
panies manufacturing office equipment, computers, electronic components, or radio and tel-
ecommunication equipment; but, if we compare this data with the performance in a number
of developed countries, the picture will become depressing. Unfortunately, we only managed
to retrieve the open-source comparable information that refers to the end of 2013, but the cur-
rent situation, according to experts, is little or no different from that of five years ago. For the
purposes of comparison, we analysed the innovation across companies operating in a number
of developed countries and obtained the following results: Israel - 75.2 %, Germany - 66.9,

! Tables 1-4 are compiled using the data from the Federal State Statistics Service of the Russian Federation.
Available at: http://www.gks.ru

Tom 20 N2 T-+2019

0APCTBEHHOI0 3KOHOMWYECKOIro YHUBEpCcuUTeTa



Macroeconomic Analysis and Factors of Economic Growth

Canada - 63.5, Italy - 56.1, Sweden - 55.9, Austria — 54.4, France - 53.4, Japan — 48.5, New
Zealand - 45.1, Australia — 42.2 [Skazochkin et al., 2016]. In Russia, as can be seen from Table
1, as of the end of 2013, the share of innovative products in manufactured computer and office
equipment amounted to 1.7 %, while the share of innovative products in manufactured elec-
tronic components and telecommunication and radio equipment was 13.4 %. For the sake of
clarity, the indicators in developed countries describe the situation as a whole, with the compa-
nies not broken down by economic sectors. The innovation values for the developed countries
would be even higher if we take the corresponding indicators of the manufacturers of high-tech
products which certainly include computers, electronic components, and radio and telecom-
munication equipment. Therefore, comparison indicates an extremely low share of innovative
products in the total output of computer and office equipment, as well as in the production of
electronic components and radio and telecommunication equipment; this fact, along with the
previously suggested conceptual scheme for evaluating the readiness of the domestic economy
to accept and implement the new digital reality, allows us to rank the level of readiness by this
characteristic variable as zero.

The digital economy leaves the industrial enterprises no chances for survival without mod-
ernisation serving as an improvement and transformation process aimed at making irreversible
qualitative changes in line with the basic principle of the systems theory, namely, the principle of
development [Koreysha, Parshina, p. 35]. In his article V. B Betelin [2017, p. 25], the member of
the Russian Academy of Sciences, provides the data demonstrating Russia’s critical dependence
on the imports of IT equipment (from 80 to 100 % in various categories) and software (around
75 %).

The second indicator. When analysing this factor migration flows should be considered in-
cluding assessment of the level of migrants’ education. Human capital is undoubtedly one of
the key factors contributing to the digital economy development as it characterises the quality
of workforce which largely depends on population movement. E. I. Dubravskaya [2017, p. 16]
believes an internal migration to play an important role in shaping the workforce. This fully ap-
plies to external migration as well.

The author analysed the statistical data on the quality of migration flows by the level of edu-
cation (Table 2), and compared it with the OECD countries performance in terms of immigra-
tion/emigration.

Table 2. Distribution of immigrants/emigrants aged 14 years and older by the level
of education and reasons for changing their place of residence in Russia in 2011-2015, people

Tabnuua 2. PacnpepeneHue MIMMUTPaHTOB/3MUTPaHTOB B Bo3pacTe 14 fieT U cTapLue No YpoBHIO 06pa3oBaHmsl
¥ NpUuYMHAM CMeHbI MecTa XuTenbcTBa B Poccuiickon depepaumm B 2011-2015 rr., yen.

Incoming/outgoing Migrants Highly educated migrants
Year migrants incoming/outgoing incoming/outgoing

aged 14 and older for working reasons for working reasons
2011 2,979,478/2,679,190 435,853/350,318 154,811/147,464
2012 3,652,355/3,652,355 600,114/525,396 200,009/192,231
2013 3,887,568/3,614,486 667,622/589,351 213,764/208,375
2014 3,973,100/3,729,161 659,586/628,434 214,586/209,645
2015 4,015,141/3,811,242 560,516/609,566 217,923/213,472

In most OECD member countries, the number of highly educated emigrants is significantly
lower than that of immigrants with the same level of education [Rubinskaya, 2011, p. 57]. For
Russia, the numbers of highly educated incoming and outgoing migrant workers are typically
more or less equal. However, considering that the main immigration flow into the Russia comes
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from the neighboring states, the issue of the quality of human capital incoming from the donor
countries is getting sensitive [Kuvaeva, Mikryukov, Serebrennikova, 2017, p. 43]. An impor-
tant point is that a relatively high proportion of emigrants have scientific degrees. In the period
from 2002 to 2011 alone, more than 93 thousand highly educated people left the country, which
included over 640 candidates of sciences and more than 250 doctors of sciences'. Therefore, to
summarise the analysis of all the described facts, the national economy has a low level of digital
readiness in terms of quality of migration flows by level of education.

The third (generalised) indicator, in the opinion of the international community, represents
the readiness of an economy for transition to a new transformational level. This refers to invest-
ment in research and software development, and in this regard, we should focus on several vari-
ables that have both qualitative and quantitative dimension:

« funding for basic and applied research;

« inventive activity;

« inventive to innovative activity ratio.

First of all, we will discuss the funding of basic and applied research indispensable for creat-
ing new technologies that show signs of changes in economic systems and are often called the
driver of economic development [Kuvaeva, Kotova, Serebrennikova, 2017]. The stage of incep-
tion and exploration of an innovative idea consists of theoretical, experimental, and exploratory
studies; applied research and experimental models [Boytseva, Pavlova, 2016].

Investments in applied scientific research in the context of developing scientific and tech-
nical potential have a short-term effect, and in the future this practice leads, at best, to their
modernisation and often to application of the already existing technologies. For this reason, the
national industrial policy in the developed countries is undergoing fundamental changes in or-
der to stimulate the long-term sustainable development, the key to which is the full support for
basic research and development. The analysis of funding allocated to domestic basic research in
the period from 2012 to 2016 confirms a steady trend when this cost element accounts for a little
less than 1/3 of all expenses allocated to scientific research (Table 3).

Table 3. Federal R&D budget spending

Tabnumua 3. duHaHcMpoBaHMe Hayku U3 cpedcTB efepanbHoro GrofxeTa

Indicator 2012 2013 2014 2015 2016

Total federal budget spending
on citizen science, million roubles

355,920.10 | 425,301.70 | 437,273.30 | 439,392.80 | 402,722.3

Including: basic research,

. 86,623.20 |112,230.90 | 121,599.50 | 120,203.80 | 105,247.6
million roubles

As above, % 24.33 26.38 27.80 27.35 26.13
Applied research, million roubles 269,296.90 | 313,070.80 | 315,673.80 | 319,188.90 | 297,474.7
As above, % 75.67 73.62 72.20 72.65 73.86

It is noteworthy that reduction in the amount of funding for basic research, percentage-wise,
in 2013-2016 is accompanied by a 13.14% rise in the federal budget spending on civil science
in the same period. This demonstrates that the basic science funding is not the main focus of
the state policy [Rozhkova, 2017]. In 2016, the Presidium of the Russian Academy of Sciences
formulated a number of proposals aimed at increasing the efficiency of financial investments in
the development of basic scientific and exploratory research, noting that the “.. current situ-

ation with budgetary funding for basic science in Russia will not only continue in the nearest

! “Emigration from Russia in the late 20th and early 21st centuries”. A report of the Citizen's initiative commit-
tee. (2016). Available at: https://openrussia.org/post/view/18292/. (in Russ.)
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future but will actually exhibit a negative trend”!. Now we shall conduct a comparative analysis
of budgetary funding for scientific research in the United States, China, and Japan, and compare
the obtained data with the situation in the Russian Federation. In 2015, the amount of public
funding for research in the United States amounted to 62.7 billion US dollars, in China 59.1 bil-
lion US dollars, in Japan 33.1 billion US dollars. In Russia, the same indicator as of the end of
2015 was recorded by Rosstat at 7 billion US dollars. The amount of public funding for all scien-
tific organisations (826 entities at the beginning of 2015) within the jurisdiction of the Federal
Agency for Scientific Organisations of Russia was 1.4 times less than the total state funding for
the four research institutes in the United States: the Johns Hopkins University (1.8 billion US
dollars), the University of Washington (0.82 billion US dollars), Stanford University (0.71 billion
US dollars), and the Massachusetts Institute of Technology (0.65 billion US dollars)*. Therefore,
comparison of the basic and applied science funding in the Russian Federation with the foreign
funding practice allows us to assign a low level of digital readiness with respect to “funding for
basic and applied research”

The practical outcome of investment in scientific research and software development is the
development of innovative products indispensable for the digital economy functioning. Pat-
ent activity, as it is justly noted, should be considered as a quantitative measure of innovation
processes since it provides the most complete characteristic of technological changes in the
economy [Askhadullina, 2017; Kuvaeva, Mikryukov, Serebrennikova, 2017]. Patent activity
(application and grant of patents) is based on the records of inventions resulting from scientific
research and development that have significant technical differences in addressing the problems
in any sector, social sphere, or defence, and arise from intellectual activity aimed at satistying
specific needs of the society [Askhadullina, 2017]. In this regard, particular attention should be
given to the analysis of patent activity followed by its correlation with the innovative activity at
the domestic enterprises.

Russian science keeps working under the paradigm of the Soviet industrial model that has
long ceased to meet the realities of the modern world. We believe that this circumstance entails
a significant difference between the total volume of registered intellectual properties and the
extent to which the relevant innovations are introduced for various applications. As noted by
Loren Graham, a historian of Russian and Soviet science, while pushing ingenious ideas and
making breakthrough discoveries, Russian scientists most often only observe these ideas being
successfully implemented in the West [Panov, 2016]. The strategy for innovative development
of the Russian Federation up to 2020 also contains a disappointing observation that Russia failed
to achieve the planned level of indicators related to the demand for innovation in the real sector
of the economy by the end of 2015, and has been unable to scale up the innovative activity and
performance of companies, including the state-owned ones, or to create a competitive environ-
ment that would stimulate the use of innovations. Now we shall turn to statistics and analyse
some indicators of the innovative activity in the Russian Federation over the past six years (Ta-
ble 4).

The data from Table 4 indicates that in the given period, the dynamics of application and
grant of patents was unstable, with an increase in the number of patents granted for inventions
in 2017 as compared to 2012. It is important to note that the number of applications for regis-
tration of intellectual properties and the number of patents granted are not essential on their
own to assessing the possibility for Russia’s transition to the digital economy. In this regard, the

! Investing in science: Towards a knowledge economy. Proposals of the Russian Academy of Sciences to im-
prove the return on investments in the development of basic and exploratory research. (2016). Available at: http://
onr-russia.ru/sites/default/files/investicii_v_nauku_-_na_puti_k_ekonomike_znaniy.pdf. (in Russ.)

2 Ibid.
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calculation of the relative variable “inventive activity coefficient” on the one hand and the com-
parison of the calculated coeflicient with that in a number of countries on the other appear to

be interesting (Table 5).

Table 4. Application and grant of patents in the Russian Federation in 2012-2017, units

Ta6nuua 4. MocTynneHne NaTeHTHbIX 3a8BOK U Bbladya OXpaHHbIX JOKYMeHToB B PO B 2012-2017 ., eg.

Indicator 2012 2013 2014 2015 2016 2017
Total number of filed applications 44211 | 44,914 | 40,308 | 45,517 | 41,587 | 36,454
of which the Russian applicants filed 28,701 | 28,765 | 24,072 | 29,269 | 26,795 | 22,777
Total number of granted patents 32,880 | 31,638 | 33,950 | 34,706 | 33,536 | 34,254
of which the Russian applicants were granted | 22,481 | 21,378 | 23,065 | 22,560 | 21,020 | 21,037

Table 5. Inventive activity coeflicient in Russia and other countries'
Tabnuua 5. KoadhchuumeHT n3obpeTaTenbeKoit akTUBHOCTH B POCCHM M cTpaHax Mupa

Country Value, %
Israel 7.29
Germany 7.62
Canada 9.37
Italy 1.52
Sweden 2.45
Austria 2.84
France 2.56
Australia 1.04
New Zealand 15.25
Japan 25.92
Russia 2.49

It may seem that next to New Zealand and Japan, Russia will be forever and hopelessly lag-
ging behind in terms of inventive activity. However, the estimated indicator for our country is
at the level of Sweden, Austria, and France, exceeding that for Australia and Italy. Therefore,
we believe it possible to assign a satisfactory level of digital readiness to the variable “inventive
activity”.

This fact inspires no optimism, since the comparison of the inventive activity coefficient with
the innovative activity of domestic companies (see Table 1 and footnotes in relation to the devel-
oped countries) suggests that despite a good (as compared with the other territories) inventive
activity coefficient, the innovative activity of the Russian enterprises is at an extremely low level.
Therefore, we recorded a zero level of “inventive to innovative activity ratio”.

Results of the study are presented in Fig. 2.

Conclusion

The study revealed the ambiguity of approaches to defining the essence of the digital economy;,
where the data in the digital form is considered to be a common key production factor. The
level of the ICT development was established to determine the possibilities and conditions
for the transition to the digital reality. The research identified the problem of lacking identical
statistical aggregations used for analysing digital readiness of the developed countries and the
Russian Federation. The concept of the “information and communication technology sector” is

! Calculated as a number of patent applications for inventions per 10,000 population in the corresponding
territory in 2013

Tom 20+ N2 1-2019

0APCTBEHHOIO 3KOHOMUYECKOIo YHUBEpcuTeTa




Macroeconomic Analysis and Factors of Economic Growth

Share of innovative products in ICT

5

4
3
Inventive to innovative 2 Quality of migration flows
activity ratio 1 by level of education

. . Funding for basic
Inventive activity

and applied research

Fig. 2. Assessment of variables characterizing the level of digital readiness:
1 - zero level, 2 - low level, 3 - satisfactory level, 4 — good level, 5 - very high level

Puc. 2. OueHka nokasaTernen, XapakTepu3yHLLnX YPpoBEHb FOTOBHOCTY K LiMcIpPOBOII 3KOHOMUKE:
1~ HyneBOil ypoBEHb; 2 — HU3KUI1 YPOBEHb; 3 — Y0BNETBOPUTENbHB I/ YPOBEHb; 4 — XOPOLUNI YPOBEHD; 5 — 0YEHb BbICOKUI YPOBEHD

not currently in use in Russia unlike in most developed countries, whereas its clear description
in the ISIC could provide a better assessment of Russia’s capability for transition to the digital
economy.

The conceptual framework for assessing the level of Russia’s digital economy readiness was
proposed:

« indicators describing Russia’s digital economy readiness are revealed;

« comparative assessments are made for each of the relevant variables through the statistical
data analysis, international comparisons, and the study of expert surveys;

« the level of readiness by each of the proposed variables is determined.

By all the analysed variables describing such indicators as the high-tech sector development
and its share in the output of the manufacturing and services industries; mobility of scientists,
engineers, and students; investments in research and software development, the level of readi-
ness of the domestic economy to move to a new digital level should be regarded as quite low.
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10. B. KyBaeBa Ypanbckuit ToCyapCTBeHHbI SKOHOMUYIECKIIT YHUBEPCUTET, I. EkatepnHOypr,
Poccuiickas Qepeparnus

LincbpoBas akoHOMUKa:
KOHLenuun u ypoeeHb rotoBHoctu P® K nepexopny

Annomayusa. CraThsl IIOCBAIEHA OLIEHKE YPOBHA TOTOBHOCTM P® k 1udpoBoit sKOHOMM-
Ke. ABTOpP aHa/IM3UPyeT IOAXOAbI K €€ CYIIHOCTHOMY IIOHMMAaHMIO, OIIpeNe/IAeT KIHYeBOo
¢dakTop mpousBoACTBa B IMPPOBOI 9KOHOMUKE, OTMedaeT 0CoOyi0 ponb pasButus nHPOp-
MallJIOHHO-KOMMYHMKAIVIOHHbBIX TEXHOJIOTIA, ONPENENAIOUIMX BO3SMOXKXHOCTH Ilepexo/ia K HO-
BOJI 11 POBOI peanbHOCTI. MeTOI0MOrn4ecKoit 6a3oit NCCIeTOBaHNs SBUINCH TOTOXKEHNS
TEOpUY MOCTUH/YCTPUAIBHOTO PasBUTHA 00LIecTBa B KOHTEKCTe IM(poBOI SKOHOMUKM. B
paboTe MCIO/NIb30BaHBI METOABI CPAaBHUTEIBHOTO ¥ (PYHKIVIOHA/IBHOTO aHAa/IN3a, CUCTeMaTy-
3anuu MHQOpPMAIVIN, SKCIIEPTHBIX OIIEHOK U MHAYKIUI. PacCMOTpEHBI CTaTHCTIYECKIIE COBO-
KYIIHOCTH, MICIIO/Ib3yeMble /I XapaKTepucTuky ypoBH: passutus VIKT B pasBuThIX cTpaHax
U OIVICaHHbIe B MeXXIyHapOJHON CTaH/IaPTHOI OTpacieBoit Knaccudukarym. CreaH BHIBOJ,
0 TOM, 4TO B OT/IMYME OT CEKTOPAJIbHOTO JIeIEHNA, IPUHATOr0o B MeXXyHapOIHOI CTaHapT-
HOJI oTpacneBoll knaccudukanuy, B Poccun ucnonbsyercs MOHATHE «OTpacib MHPpOpMany-
OHHBIX TEXHOJIOTUI1», OJHAKO €IMHbII ITOIXO0M K IOHMMAHIIO CYIITHOCTY JAHHOTO SABJIEHUA He
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BbIpaboTaH. BeIsiBNeHO, 4TO OTpacip MHGOPMAI[MOHHBIX TEXHOIOTMIT TpefcTaBieHa B Poccun
UCK/TIOUUTENIBHO cdepoil Yyeryr 6e3 ydeTa IPOM3BOACTBEHHBIX HAIPAaB/IeHUI NeATeTbHOCTI
u cdepsl Toprosu. [IpoananusupoBaHa cucTeMa UHAMKATOPOB, IO3BOJIAIOIUX OLIEHUTD TO-
TOBHOCTb TEPPUTOPUM K BHeIpeHMIO 1P POBOI 9KOHOMUKM. [IpenioykeHa KOHIIeNTyanbHas
cXeMa OLIeHKM cTereHy ToToBHOCTU PO K BocnpusaTuio 1iudpoBoil peabHOCTHU U ee ajiarnTa-
Iy B 3KOHOMUMKe. IIpoBefleH KayeCcTBEHHBIN M KOJIMYECTBEHHDIV aHAIN3 IIOKas3aTesel, Ka-
JKJJOMY 13 KOTOPBIX IIPYICBOEH COOTBETCTBYIOLINII YPOBEHD U IO pe3ylabTaTaM KOMIIJIEKCHOM
OIIeHKM CJIe/TaH 3aK/IIOUYMTEeTbHBIN BBIBO]I.

Kniouesvie cnosa: nydposas s5KOHOMMKA; MHPOPMAI[MOHHO-KOMMYHUKAI[VIOHHbIE TEXHOJIO-
ruy; cektop VIKT; craniapTi3oBaHHasA COBOKYIIHOCTb; a/IbT€PHATMBHAS COBOKYIIHOCTbD.

Hns yumuposanus: Kuvayeva Yu. V. Digital economy: Concepts and Russia’s readiness to tran-
sition // VI3BecTusl YpanbCKOro rocyflapCTBEHHOTO 9KOHOMMYeCKoro yHusepcurera. 2019. T.
20, Ne 1. C. 25-40. DOI: 10.29141/2073-1019-2019-20-1-3

Hama nocmynnenus: 23 mas 2018 2.
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