Editorial

PRIGHIATE

ISSN: 2711-2454

Volume 2, Issue 3
July - December 2020

Economics
Journal=




Economics
Journal

Editor
Sergey V. Novikov
Vyacheslavovich, PhD. In economics
and Humanidades. Russia.

Co-editor
M.Sc. Diego Felipe Arbeldez Campillo,
Grupo de Investigacion Lenguajes,
representaciones y Educacion,
Colciencias - Colombia.

Co-editor
PhD. (c) Magda Julissa Rojas-
Bahamon, IE Jorge Eliécer Gaitan,
Colombia.

Co-editor
Daniela S. Veas Iniesta, Professor and
Researcher, Institute of Engineering
Economics and Humanities, Moscow
Aviation Institute (National Research
University, Russia.

ISSN: 2711-2454
Volume 2, Issue 3
July - December 2020

Economics
Journal=

Editorial

PRIGGFIATE

EDITORIAL

PRIGHHANTE

4-13

14-23

24-33

34-45

46-55

conomics
ournal

VOLUME 2, ISSUE 3
July - December, 2020

CONTENIDO

Influence of innovative factors on the development process of
modern multicomponent economic systems
Sergey V. Novikov

Modern innovative marketing technologies’ practical tools
analysis as a way to increase the high-technology enterprises’
competitiveness

Andrey A. Sazonov

Development of multi-component cost management system for
organizing and conducting Research and Development

Sergey V. Novikov, Andrey A. Sazonov, Claudia Cristina Ortiz
Paez

Perspectives of the development of digital transformation of
economy and industrial complex in the Russian Federation
Sergey V. Novikov, Andrey A. Sazonov

Acrtificial intelligence as a focus of digital economy development:
Theoretical and practical aspects

Sergey V. Novikov, Andrey A. Sazonov, Claudia Cristina Ortiz
Paez




Periodicity
Biannual
Creacion: 2019

EDITORIAL BOARD
Editorial Board

Editor. Sergey V. Novikov
Vyacheslavovich, PhD. In economics and
Humanidades. Director of Institute of
Engineering Economics and Humanities,
Institute of Engineering Economics and
Humanities, Moscow Aviation Institute
(National Research
University). ncsrm@mail.ru

Co-editor Daniela S. Veas Iniesta, Professor
and Researcher, Institute of Engineering
Economics and Humanities, Moscow
Aviation Institute (National Research
University. danonik92@mail.ru

International Editor M.Sc. Diego Felipe
Arbelaez Campillo, Grupo de Investigacion
Lenguajes, representaciones y Educacion,
Colombia. dfaca@hotmail.com

International Editor PhD(c) Magda Julissa
Rojas-Bahamon, IE Jorge Eliécer Gaitan,
Colombia. mjulissa@gmail.com

Scientific Board

Klonitskaya Anna Yurievna PhD in economics,

Docent Department “Industrial Economics:
Accounting, Analysis and
Audit". k502@mai.ru

Dr. Juan de Dios Rodriguez, Universidad
Pedagogica y Tecnoldgica de Colombia.

BOI'II]ITIIBS

PhD. Reyber Parra Contreras, Universidad de
Zulia, Republica Bolivariana de Venezuela.

PhD. LS. Pinkovetskaia, Department  of
Economic Analysis and State Management,
Ulyanovsk State University, Ulyanovsk.

Lapenkov Vladimir Igorevich Doctor in
economics, Professor Department
"Industrial Economics: Accounting,
Analysis and Audit" k502@mai.ru

Marianna Andreyevna Dudareva, Head of the
Department of Literature of the Peoples of
Russia and the CIS.

Panagushin Valery Petrovich Doctor in
economics Professor Department "Industrial
Economics: Accounting, Analysis and
Audit" kK502@mai.ru

Sobolev Leonid Borisovich Doctor in
economics Professor Department "Economic
Theory" sobolevib@yandex.ru

Dmitriev Oleg Nikolaevich Doctor in
economics Professor Department
"Management and Marketing of High-Tech
Industries” olegdmitriev@yandex.ru

Sazonov Andrey Aleksandrovich PhD in
economics Docent Department
"Management and Marketing of High-Tech
Industries"” imest@mati.ru

Tikhonov Gennady Vitalyevich PhD in
economics Docent Department "Economic
Theory" tikhonovgv@mai.ru

Novikov Alexander Sergeevich Specialist
International Department novikov@mai.ru

Chaika Nadezhda Kirillovna PhD of economics
Docent Department "Industrial Economics:
Accounting, Analysis and Audit"
n.k.chaika@gmail.com

Rabinovich Alexander Anatolyevich Specialist
Support Center for International
Publications a.a.rabinovich@mail.ru




Economics

=i

Journal=

Novikov, S. /Vol. 2 Num. 3: 4 — 13/ July — december 2020
ISSN Version Web On line: 2711-2454 - DOI: https://doi.org/10.46502/issn.2711-2454/2020.3.1
http://www.economicsjournal.info/index.php/edu/index
Received: July 20, 2019 - Accepted: september 10, 2019

Influence of innovative factors on the development process
of modern multicomponent economic systems

OnruMu3anus TPY0BBIX NPOLECCOB HA MHHOBALIMOHHBIX Npeanpusitusx Poccun

Influencia de factores innovadores en el proceso de desarrollo de sistemas econémicos
multicomponentes modernos

Sergey V. Novikow:

https://orcid.org/0000-0001-6921-1760

elibrary.ru: https://elibrary.ru/author_profile.asp?id=807011
https://www.scopus.com/authid/detail.uri?authorld=57192318711

Abstract

The article is devoted to the development of methods for the development of modern
economic systems, taking into account the influence of various groups of innovative
factors. The structural elements of the innovative economy and features of the stability of
modern economic systems are revealed, and the main types of stability and ways to
increase it are determined. The object of study is multicomponent economic systems are
industrial enterprises that are directly affected by various innovative development factors.
It has been determined that the increase in scientific and technical information through its
acquisition in the production process involves the modernization of production and
advanced training of workers, which in turn leads to a change in the factors of production.
In Russia, the problem of investing in the innovation sector of the economy is now very
urgent and is associated with a number of reasons: absence or weak development of the
innovation infrastructure; distrust of potential investors in Russia and enterprises in its
regions; need for significant modernization of the country's economy, technical and
technological re-equipment of enterprises; lack of sectoral funding (especially R&D), etc.
There is the technique that allows effectively carrying out various planning and
innovative development processes at high-tech enterprises in modern economic
conditions. It has been established that product technological innovations due to more
efficient use of equipment, materials and partial changes in technology, make it possible
to obtain an improved product.

Keywords: economic systems, innovative economy, innovative activity of enterprises,
public-private partnership, innovative planning, high-tech enterprises.
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CraTpsi mocBsiIleHa pa3pabOTKEe METOAMKH Pa3BUTHS COBPEMEHHBIX IKOHOMHYECKUX
CUCTEM C YYeTOM BIUSHMS DPA3JIMYHbIX TPyHIl HHHOBAL[MOHHBIX (DAKTOPOB.
PackppIBatoTCsl CTPYKTYpHBIE 3J€MEHThl WHHOBALMOHHOW 3KOHOMHUKH, OCOOEHHOCTH
YCTOMUMBOCTU COBPEMEHHBIX HSKOHOMHMUYECKHX CHCTEM, a TaKXKe OIpeAeIsOTCs
OCHOBHBIC BHJIBl YCTOMYMBOCTH M CHOCOOBI ee MOBBIIIEHUSA. OOBEKTOM H3YUYECHHUS
SBJISIIOTCS.  MHOTOKOMIIOHEHTHBIE HKOHOMHMYECKHE CHUCTEMbl — IPOMBILIUICHHbIE
OPEINPUSATHS, UCIBITHIBAIONINE HA ce0e HEMOCPEACTBEHHOE BO3ACHUCTBUE PA3THMUHBIX
MHHOBALMOHHBIX (PaKTOPOB pazBuTus. OnpeneneHo, YTo NpUpOCT HaAyYHO-TEXHUYECKOM
uHpOpPMALIUM TIOCPEACTBOM €€ TNPUOOPETEHHs B IPOU3BOJCTBEHHOM IpOIECcCe
npearnonaraeT  MOJAEPHM3ALMI0  MPOU3BOACTBA U IOBBILIEHHWE  KBATU(PHUKALMU
pabOTHUKOB, YTO B CBOIO OYEpelb MPUBOIAUT K M3MEHEHHUIO (PaKTOpOB Mpou3BoACTBA. B
Poccun mpoGrnemMa HHBECTUPOBaHMS WHHOBAIMOHHOIO CEKTOpa SKOHOMHUKHM ceilvac
OUYCHb aKTyajbHAa M CBS3aHA C PSAAOM IMPHYUH: OTCYTCTBUEM WM CIIA0BIM Pa3BUTHEM
MHHOBAIlMOHHON MH(PACTPYKTYyphl; HEIOBEpUEM IIOTEHIIMAIbHBIX HTHBECTOPOB K Poccuu
U TPEANpUSATHIM B €€ PETrHOHAX; HEOOXOIMMOCTHIO CYIIECTBEHHON MOACpHHU3AINU
SKOHOMHUKHM  CTpaHbl, TEXHHYECKOTO U  TEXHOJOIMYECKOro  IEepPEeBOOPYKEHMS
NPEINPUSATHIA; HEXBATKOW 0TpaciaeBoro puHancupoBanus — ocooenno chpepst HUOKP u
T.1. [Ipemnaraercs Meroauka, mo3pojstomas 3((eKTUBHBIM 00pa3oM OCYILIECTBIATh
pa3IuyYHbIE  TPOLIECCHl  IJIAHUPOBAHUS M WHHOBAIMOHHOTO  pa3BUTHUA  Ha
BBICOKOTEXHOJIOTUYHBIX MPEANPHUITUAX B COBPEMEHHBIX JKOHOMHYECKUX YCIOBHUSX.
VYCTaHOBJIEHO, 4YTO TPOJYKTOBbIE TEXHOJIOTMYECKHE HWHHOBALMM 3a c4yeT OoJee
3¢ (EeKTUBHOIO HCIOIB30BAHUSA 000pPYA0BaHMS, MaTepUalIOB, YaCTUYHOI'O HW3MEHEHHs
TEXHOJIOTUH, [T03BOJISIFOT IOIYYUTh YCOBEPIIEHCTBOBAHHBIM MPOIYKT.

KiaroueBblie cjoBa: O9KOHOMUYECCKUC CUCTCMBI, WHHOBAIlMOHHAasA 9KOHOMUKa,
HWHHOBAIIMOHHAaA ACATCIbHOCTH HpeﬂHpHHTHﬁ, YaCTHO-TOCYAApCTBCHHOC MAapTHEPCTBO,
HWHHOBAIIMOHHOC IJIAHUPOBAHUEC, BBICOKOTCXHOJIOTUYHBIC ITPCATIPHUATUA.

Resumen

El articulo estd dedicado al desarrollo de métodos para el desarrollo de sistemas
econdémicos modernos, teniendo en cuenta la influencia de varios grupos de factores
innovadores. Se revelan los elementos estructurales de la economia innovadora, las
caracteristicas de la sustentabilidad de los sistemas econdmicos modernos y se
determinan los principales tipos de sustentabilidad y las formas de incrementarla. El
objeto de estudio son los sistemas econdmicos multicomponente: empresas industriales
que se ven directamente afectadas por diversos factores de desarrollo innovadores. Se ha
determinado que el aumento de la informacion cientifica y técnica a través de su
adquisicion en el proceso productivo implica la modernizacion de la produccién y la
formacion avanzada de los trabajadores, lo que a su vez conduce a un cambio en los
factores de produccion. En Rusia, el problema de invertir en el sector de la innovacion de
la economia es ahora muy urgente y esta asociado con una serie de razones: la ausencia
o el débil desarrollo de la infraestructura de innovacién; desconfianza de los posibles
inversores en Rusia y las empresas de sus regiones; la necesidad de una importante
modernizacion de la economia del pais, reequipamiento técnico y tecnoldgico de las
empresas; falta de financiacion sectorial, especialmente | + D, etc. Se propone una tecnica
que le permite llevar a cabo de manera efectiva varios procesos de planificacion y
desarrollo innovador en empresas de alta tecnologia en condiciones economicas
modernas. Se ha establecido que las innovaciones tecnolégicas de los productos debido a
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un uso mas eficiente de los equipos, materiales, cambios parciales en la tecnologia,
permiten obtener un producto mejorado.

Palabras clave: sistemas econémicos, economia innovadora, actividad innovadora de las
empresas, asociacion publico-privada, planificacién innovadora, empresas de alta
tecnologia.

Introduction

The study of modern aspects inherent in the development of complex social and
economic systems in Russia leads to the conclusion that stability and long-term economic
growth of the national economy is impossible without a comprehensive implementation
of the innovation cycle. The structural composition of the cycle of innovation includes
the following: organization and conduct of research; technology creation and
development processes; organization of industrial production; entry and subsequent
promotion of the created goods to the market; sale of innovative products. The practical
implementation of the elements included in the innovation cycle has largely contributed
to the formation of a close connection between science and real economy. The
organization of such close cooperation made it possible to increase the intensity and
effectiveness of various studies, improved the indicators of the stability of commercial
structures to the norms of law in force in the country and in the field of intellectual
property protection, etc. (Dzhuraev, Akhmatova & Teshaeva, 2015). It should be noted
that almost any innovative economic activity that is carried out within the close
boundaries of the designated economic system always has a certain level of impact on it.
Consequently, the force and the vector of impact are in direct proportion to the current
state in which the chosen economic system arrives at a given moment. Modern economic
conditions that have developed in Russia, including the formed trend for the development
of domestic enterprises, import substitution in a number of key industries, as well as a
consistent increase in the level of competitiveness of Russian-made goods, etc., served as
the main groups of factors contributing to innovative development (Kolosova, Sazonov
& Vnuchkov, 2018).

Theoretical basis

At the moment, the vast majority of economic systems are in a certain transitional
state, for example, the economic systems of developed high-tech countries are currently
in a state of transition from an information society to an innovative one. We try to
understand the concept of an innovative economy, and for this we will consider it from
two semantic aspects. In the broadest sense of the concept, it is a certain combination of
elements of technological structures and cycles of scientific and technological progress.
In a narrow sense, the concept of an innovative economy is understood, as a rule, as a
certain organization, in which the production basis is made up of high-tech products, as
well as advanced materials and technologies and the corresponding social, organizational
and economic structures (Astapov, 2005).

Innovation activity is a type of activity that implies the search and implementation
of innovations in order to increase assortment, improve product quality, technology and
organization of production. The main function of innovation is the function of change. I.
Schumpeter noted five typical changes (Danilochkina, Sazonov & Zinchenko, 2018):

Creative Commons Attribution 4.0 @ @
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1. Use of new technology, technological processes or market support for production
(purchase - sale).

Introduction of products with new properties.

Using new raw materials.

Changes in the organization of production and its material and technical support.
Emergence of new sales markets.

arwN

To increase the current indicator of innovative activity of domestic enterprises and
their subsequent achievements of the key indicators indicated in the business plans in
terms of innovative development, it is necessary to revise the measures in force in today's
Russian economy to support and develop innovations. In the course of the study, factors
influencing the innovative development of enterprises were identified and combined into
groups.

First group. Factors determining the level of current innovative development, in
terms of educational, scientific and technological aspects (Kuntzman, 2018):

e presence of a certain innovative potential of universities, which includes obtaining
patents for various scientific developments, publications of conducted research,
not only in leading Russian scientific journals, but also in foreign journals
included in scientometric databases, such as Scopus, Web of Science (WoS), etc.

Second group. Factors determining the level of current innovative development in
terms of regulatory and legal aspects (Maslova, 2019):

o degree of development of innovative activity, which includes the presence of
strategies for the development of key industries, laws on the organization of
innovative activities, targeted programs necessary for the effective development
of innovations;

o availability of mechanisms aimed at assistance in obtaining patents, copyright
protection, as well as improving the situation in the field of intellectual capital
management of organizations.

Third group. Factors determining the level of current innovative development in terms of
the organizational aspect (Porokhovsky, 2015):

e possibility of introducing modern methods necessary for the effective
management of various production processes (including the use of mechanisms
for the digitalization of a number of processes) in modern high-tech enterprises;

o application of outsourcing model, for example, for enterprises operating in the
aviation industry.

Fourth group. Factors determining the level of current innovative development in
the production aspect (Rakhimova, Kunanbaeva & Goncharenko, 2019):
o development of quality management systems for products manufactured by
enterprises;
o availability of production and technological base that fully meets all the highest
modern requirements for security and productivity, which is capable of
functioning in a complex information environment at the industry level.
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An innovative economy is based on a certain change in the combinations of various
components embedded in the structure of production forces, i.e. for example, the
implementation of the process of transition to a comprehensively automated type of
production, as well as the direct development of products of a science-intensive nature.
Of course, the innovative economy also includes mechanisms aimed at increasing various
immaterial forms of society's wealth such as inventions, discoveries and, of course,
rationalization, which ultimately leads to an increasing role of intellectual capital
(Ministerio de Desarrollo EconémicoFederacion Rusa, 2020). Analysis and assessment
of the characteristics presented above, as well as other processes in the field of innovation,
allows correctly understanding and studying the main groups and types of existing
patterns and directions associated with transition processes in a modern economy.

Theoretical basis

Modern economic systems have to a certain indicator of stability. Its concept in
relation to economic systems means that the latter have a certain ability that allows them
not only to achieve certain results (which have a low degree of possible deviations), but
also to use unique recovery mechanisms if the system is influenced by negative factors.
The simplest option for the stability of almost any economic system, of course, is the state
of equilibrium, in which it stay, for a sufficiently long period, subject to the condition that
it is not affected by any disturbing effect. We consider several types of stability (Razin,
2016):

1. Appearance of stability. This type is characterized by a certain degree of stability
present in a certain economic environment, which has a certain degree of impact
on a high-tech enterprise, while, in order to achieve a certain level of equilibrium
in it, it is necessary to use management mechanisms throughout the whole
country.

2. Internal view of stability. It represents a certain state of the enterprise, in which
the overall level of its functioning increases, i.e. take into account changes in the
structure of production affecting the types of provided services.

3. Stability with a hereditary appearance. It is characterized by the fact that the
enterprise must have some reserves of financial stability, which have been
successfully formed over the past several periods, which will allow the enterprise
to significantly minimize possible negative changes in the external or internal
environment.

4. Financial and economic type of stability. To a certain extent, it can be
characterized by a level of financial stability, expressed, for example, in the degree
of liquidity of assets, and the presence within the enterprise of the optimal
combination of space-time relations.

Ensuring a stability level of development and functioning of an enterprise depends
on a certain degree of development of a certain set of factors within the enterprise, such
as: degree of flexibility and adaptation, as well as the level of innovation. This means that
there is a definite need to organize procedures for planning the development of modern
economic systems. For the stability development of planning processes within the
enterprise, it is proposed to use the methodology for the formation of mechanisms for the
stability and effective development of modern economic systems (Figure 1) (Ukhina,
Agafonova & Polovinkin, 2016).
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In order for economic systems to develop steadily, it is necessary that certain
properties of self-organization are present within them, which means that the most general
principles and properties can be identified that are characteristic of the elements included
in the concept of innovative development (Saybel & Kosarev, 2018):

1. Economic systems combine the principles of openness and disequilibrium, i.e.
there is a very large range of potential changes, which directly depends on the
degree of changes occurring in the environment, and it should also be noted that
disequilibrium manifests itself due to internal and external contradictions.

2. Stability can be effectively maintained through the use of resources, in other
words, there is a certain pattern, which is that the degree of stability of the
structure depends on how efficiently the resources are used.

3. Degree of uncertainty plays one of the key roles in innovative development, since
the so-called wave character is inherent in economic processes, in other words, a
huge number of processes and changes take place in the economy, for example,
existing technological structures change or new points of economic growth arise.

4. Economic systems, as a rule, develop unevenly, and often their development
depends on certain results obtained from innovative activities that take place
within the enterprises themselves.
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Figure 1. Methodology for the formation of mechanisms for sustainable and effective
development of modern economic system at high-tech Enterprise.
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Results

The problem of investment and innovation is very urgent for the Russian economy,
it is interconnected with the underdeveloped capital market. Funding for innovation often
comes from the company's own funds, which are limited. As a consequence, this leads to
the problem of financing innovation and the involvement and interest of the participants
in the process. At the same time, it is necessary to involve not only the commercial sector,
research and scientific organizations, but also the state in the process of investing in
innovations. State activities can stimulate the growth of innovative activities, increasing
the security of transactions and the attractiveness of this type of activity for investment,
as well as guarantee the approach to the technological border of the country's economy
as a whole, which ultimately will affect economic growth (Teslenko, Digilina &
Kornilova, 2015).

Successful innovation activities of enterprises require cooperation of enterprises
with scientific and research organizations, as well as the organization of clusters, whose
activities are aimed at further innovative development. To train qualified personnel for
innovative activities, appropriate educational institutions (higher education institutions,
postgraduate studies and doctoral studies) are needed. The distribution of such
establishments across the Russian Federation is uneven. But when considering the
number of higher educational institutions and institutions of postgraduate education per
population, the distribution of such educational institutions is relatively even, i.e.
regardless of location (western or eastern part of the Russian Federation), most regions
have the same potential for innovation.

So, investments and innovations are one of the main determining factors of
economic growth in any country, as they contribute to the formation of an innovative
economy. In Russia, the problem of investing in the innovative sector of the economy is
now very urgent. It is associated with a number of reasons: absence or weak development
of the innovation infrastructure; distrust of potential investors in Russia and enterprises
in its regions; need for significant modernization of the country's economy, technical and
technological re-equipment of enterprises; lack of sectoral funding (especially R&D), etc.
This contributes to the need to develop a comprehensive state investment policy for the
most innovative industries of the economy, education and science.

Discussion

Innovative activity of the enterprise is a certain set of measures aimed at the creation,
acquisition, development and distribution of new or modernized types of products,
services, technologies, raw materials, methods of organizing production and
management. Innovation activity involves a whole range of scientific, technological,
organizational, financial and commercial activities, which lead to innovation. When
acquiring certain information, the enterprise compares the marginal usefulness of
information and the marginal costs associated with its direct acquisition. The marginal
utility of information can increase, decrease or be constant, as the marginal cost of
acquiring it. If the marginal utility is shown to be higher than the marginal cost, it is
certainly beneficial for the enterprise to buy additional units of information (Shutkov,
2019).

11
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Information, being heterogeneous good, changes the operation of the law of
marginal utility. The increase in scientific and technical information through its
acquisition in the production process involves the modernization of production and the
improvement of the qualifications of workers, which in turn leads to a change in the
factors of production. If the marginal cost is higher than the marginal utility of
information, it is not profitable for the enterprise to acquire information, but in this case,
the costs of acquiring information are shifted to the total costs of the enterprise, which
ultimately increase, reducing the gross profit of the enterprise. In this case, not every
business can afford to purchase information. The decision to purchase additional units of
information will not depend on the branch of the enterprise: in modern conditions,
enterprises in industry, agriculture, services, trade, etc. are forced to acquire information
for effective activity.

In a competitive environment, enterprise may occupy a certain market niche and not
be interested in acquiring information. Enterprise, possessing a certain amount of
information, makes a product (or service) that, despite the presence of competitors, may
be in demand. Neither industry, nor enterprise's competitive environment or even
favorable relation between the marginal cost of information and the marginal cost of
acquiring will not be the main reasons for acquiring information. The main reason for the
acquisition of information can be attributed to the desire of the enterprise, which can be
dictated by various reasons. One of the main reasons can be attributed to the presence of
a sufficient amount of financial resources for the company to acquire information
(Chechina, 2015).

Conclusions

The positive impact of innovation on the life cycle of a technology is aimed at a
more efficient use of this technology, increase in its life. The negative impact will
primarily affect the life of the technology and additional costs aimed at improving or
developing an alternative technology. But, on the other hand, the negative impact of
innovation accelerates the replacement of the used technology, stimulates the
development (or acquisition) of a new, more advanced technology at the moment, which
allows to increase productivity, to produce a better product; which, in turn, requires
additional investments in the development and in the acquisition of new equipment or
technology.

In the economic development of any country, innovations play an important role,
allowing the enterprise to apply various strategies that allow developing more new
products and advanced technological methods of their production, which allows them to
successfully compete in the market. Process technological innovations are aimed at
mastering improved production methods that allow the use of new equipment and new
technologies in order to obtain a new product. Product technological innovations due to
more efficient use of equipment, materials, partial changes in technology, allow to get an
improved product (Fedotova, llyasov & Tserenova, 2018).
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Modern innovative marketing technologies’ practical tools
analysis as a way to increase the high-technology
enterprises’ competitiveness

AHAJIM3 NPAKTHYECKOT0 MHCTPYMEHTAPHSI COBPEMEHHbIX HHHOBALIMOHHBIX
MAPKETUHIOBbIX TEXHOJIOTHI KaK CII0CO0 MOBBIIEHUS] KOHKYPEHTOCIIOCOOHOCTH
BbICOKOTEXHOJIOTHYHBIX MPeINPUSITHI

Andlisis de herramientas practicas de tecnologias de marketing modernas e innovadoras
como una forma de aumentar la competitividad de las empresas de alta tecnologia.

Andrey A. Sazonov?
Abstract

The article is devoted to the features’ study of the modern innovative technologies use in
the marketing sphere, in order to establish the possibilities that allow modern industrial
enterprises to increase their competitiveness level. The authors highlighted the theoretical
and methodological foundations for modern innovative technologies application in the
marketing sphere necessary for organizing the integrated management process of
enterprise’s competitiveness indicators. The key features incident to modern marketing
of innovations are determined. The lateral marketing improvement directions as a
methodology for marketing approaches development and implementation in the
company's activities to increase its efficiency in the competitive market environment
formation for the production and sale of goods in modern economic conditions are
considered. The main innovative marketing complex components are highlighted. The
issues related to research in the innovative products’ marketing research field and
forecasting the markets’ development are considered. The role played by modern
marketing research in the scenario planning mechanisms’ development is determined.
The factors that can have a significant impact on the industrial enterprises’ innovative
activity indicators are structured. At the end of the article, the authors concluded that the
current economic development level makes it possible to define innovation as a unique
asset capable of qualitatively influencing the modern industrial enterprises’
competitiveness main indicators, which in turn will lead to the fundamentally new
products, services and technologies emergence.

Keywords: enterprise’s competitiveness, industrial innovation, marketing of
innovations, novelty marketing, technologies in innovation.
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AHHOTaNus

CraThsi TOCBSILEHA HWCCIEAOBAHUIO OCOOCHHOCTEW MCIIONb30BAHUS COBPEMEHHBIX
MHHOBALIMOHHBIX TEXHOJOTMH B MapKETHHIOBOH cdepe ¢ LeNbl0 yCTaHOBICHUS
BO3MOXKHOCTEH, MO3BOJSIOMIMX COBPEMEHHBIM IPOMBIIUICHHBIM — HPEANPUATHIM
HOBBICUTH YPOBEHb CBOCH KOHKYPEHTOCIIOCOOHOCTH. ABTOPAaMH BBIJECIICHBI TEOPETUKO-
METOI0JIOTUYECKHE OCHOBBI IPUMEHEHUS COBPEMEHHBIX HHHOBAIIHOHHBIX TEXHOJIOTHIA B
MapKeTHHTOBOH cepe, HeoOXOqUMBbIe ISl OPTaHU3aluH WHTEIPHPOBAHHOTO MpOIIecca
yIOpaBJICHUS [OKA3aTEeNsIMH KOHKYPEHTOCIIOCOOHOCTH mpearnpusitus. OnpeneneHbl
KJIFOUEBBIE OCOOCHHOCTH, TPHUCYIIHE COBPEMEHHOMY MApKETHHTY HWHHOBALUil.
PaccmoTpensl HampaBieHHsST COBEPIIEHCTBOBAHUS JIATEPAIILHOTO MAapKETHHIAa Kak
METOJIOJIOTHH Pa3pabOTKM M BHEJAPEHHS MapKETHHI'OBBIX ITOJIXOJOB B JEATEIHHOCTD
KOMITAHUU C IIeTbI0 TIOBBIMECHHUS €€ A(PPEKTUBHOCTH B YCIOBUSAX (HOPMUPOBAHHSA
KOHKYPEHTHOW pBIHOYHOW cpensl Uil MPOHM3BOACTBA M pPEANIM3alil TOBAPOB B
COBPEMEHHBIX OSKOHOMHYECKHMX YCJIOBUSAX. BBIIENeHbl OCHOBHBIE KOMITOHEHTHI
KOMIUIEKCA HMHHOBAIMOHHOTO MapKeTHHra. PaccMOTpeHBI BOINPOCHI, CBS3aHHBIE C
UCCIICIOBAaHUSIMA B 00JIaCTH  MAapKETHHIOBBIX  HCCIICAOBAHWA HWHHOBAIMOHHOU
NPOJYKIMU W TPOTHO3MPOBAHMEM pa3BUTUSI PBHIHKOB cObITa. OmpeneneHa poib
COBPEMEHHBIX MAapKETHHTOBBIX MCCIIEJJOBAHWN B Pa3BUTUH MEXAHHW3MOB CLEHApHOTO
wiaHupoBaHust. CTpyKTYpUpPOBaHbl (akTOPbI, KOTOPbIE MOTYT OKa3aTh CYILECTBEHHOE
BJIMSTHHE Ha ITOKA3aTeNId MHHOBAIMOHHOW aKTUBHOCTH MTPOMBILIUICHHBIX TPeANIPUSITHN. B
KOHIIE CTaThbH aBTOPBI MMPUILIH K BBIBOJY, YTO COBPEMEHHBIN YPOBEHb SKOHOMUYECKOTO
pPa3BUTHS TIO3BOJIACT OIPEICIUTh MHHOBAIMIO KAK YHUKAIBHBIA AKTUB, CIIOCOOHBIH
Ka4eCTBEHHO BJIMSATH HAa OCHOBHBIE [TOKA3aTENIM KOHKYPEHTOCIIOCOOHOCTH COBPEMEHHBIX
NPOMBIIIICHHBIX TPEANPHUIATANH, YTO B CBOK O4Yepenb INPUBEAET K TOSBICHUIO
NPUHINAIHAIBHO HOBBIX MPOAYKTOB, YCIYT M TEXHOJIOTHA.

KiaroueBble ciioBa: KOHKypeHTOCHOCO6HOCTL NpEapuiATUs, MAPKCTUHT HHHOBaHHﬁ,
MApKCTHUHT HOBU3HBI, TPOMBIIIJICHHBIC MHHOBAIIUH, TCXHOJIOT'MHW B HHHOBAIIUAX.

Resumen

El articulo estd dedicado al estudio de las caracteristicas del uso de tecnologias
innovadoras modernas en el ambito del marketing con el fin de establecer oportunidades
que permitan a las empresas industriales modernas mejorar su competitividad. Los
autores destacaron los fundamentos teodricos y metodoldgicos para la aplicacion de
tecnologias modernas e innovadoras en el &ambito del marketing, necesarias para organizar
un proceso integrado de gestion de los indicadores de competitividad empresarial. Se han
identificado las caracteristicas clave inherentes al marketing moderno de innovaciones.
Se consideran las direcciones de mejora del marketing lateral como metodologia para el
desarrollo e implementacion de enfoques de marketing en las actividades de la empresa
con el fin de incrementar su eficiencia en la formacion de un entorno de mercado
competitivo para la produccién y venta de bienes en condiciones econdmicas modernas.
Se destacan los principales componentes del complejo de marketing innovador. Se
consideran las cuestiones relacionadas con la investigacion en el campo de la
investigacion de mercados de productos innovadores y la prevision del desarrollo de los
mercados de ventas. Se determina el papel de la investigacion de mercados moderna en
el desarrollo de mecanismos de planificacion de escenarios. Se estructuran los factores
gue pueden tener un impacto significativo en los indicadores de actividad innovadora de
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las empresas industriales. Al final del articulo, los autores llegaron a la conclusion de que
el nivel actual de desarrollo economico permite definir la innovacion como un activo
unico que puede influir cualitativamente en los principales indicadores de competitividad
de las empresas industriales modernas, lo que a su vez conducird al surgimiento de
productos, servicios y tecnologias fundamentalmente nuevos.

Palabras clave: competitividad empresarial, marketing de innovacion, marketing de
novedad, innovacion industrial, tecnologia en innovacion.

Introduction

The domestic and world economy development directly depends on what
development stage the modern society is at. Currently, society is characterized by a
significant increase in the degree of influence on it of various advanced and innovative
technologies, as well as achievements’ variety in the science field. World powers are
successfully using various achievements in the high technologies field in order to achieve
their economic, political and geopolitical goals.

Society has become more actively interested in the existing achievements in the high
technologies field, which are then embodied in a variety of innovative goods and
products. Ultimately, these goods’ purchase and consumption by society contributes to
the economy’s development (Balashov, Lavrovskaya & Zheltenkov, 2014). To date, the
main and most promising from an economic point of view direction for the high-tech
innovations development in modern Russia are creating potential demand for various
technological innovations, solving existing issues in the innovation, legal and personnel
environment, and elements’ modernization that make up the modern marketing complex.

These key mechanisms modernization ultimately forms the structural basis of
marketing in the innovation field. Innovative marketing is necessary to establish the
dependence degree, which can have two main factors on the market: the development
level of scientific and technological progress (STP) and the existing needs of the
innovations’ end consumers. Then, modern innovative marketing can be understood as a
certain type of enterprise’s economic, financial, organizational and production activities,
which is aimed not only at optimizing and increasing the current competitiveness level,
but also at checking the enterprise for the possibility of fundamentally new and
breakthrough technologies’ timely introduction (Volod’ko, 2020).

Theoretical basis

The growth of products’ innovativeness, as a rule, is due to the homogeneity of the
set of products and services provided on the market. As a result, companies try to create
such a unique product or service that would be competitive. Unique new product’s or
service’s creating issues is a rather complicated process and represents the
implementation and improvement of the so-called lateral marketing, which is a new
marketing development concept in the modern economy. According to F. Kotler, “lateral
marketing is a method of searching for non-standard solutions that allow developing new
products, finding new market niches and ultimately making a breakthrough in business”
(Artamonova, 2016). The lateral marketing’s essence is to search, on the marketing
research basis, for a certain product or service that previously did not have a market niche
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and were not in demand on the market by consumers. Lateral marketing methodology: an
idea in the template form is laid in the innovative marketing basis in advance, which later
becomes standard, and various ways of transforming it to improve the company’s
management efficiency as a whole. In this case, it is advisable to decide at the very
beginning what needs to be changed and improved in a product or service in order to
focus on the proposed idea implementation.

To date, a rather complicated social, economic and political situation has developed
in the modern world, which in the most active way pushes domestic high-tech enterprises
to the active and widespread introduction of various kinds of innovations in the marketing
sphere. Modern marketing in the innovation field has the following distinctive features
(Isakova, 2018):

1. There is a very long time period from the development process beginning to the
actual use of the obtained high-tech products, and the results obtained from their
use, as a rule, appear only in the future. Then the future product’s competitiveness
indicator will directly depend on the degree to which the direction of marketing
research was correctly chosen, which was carried out during the period of
scientific development work (D) (Zheltenkov & Yudin, 2017).

2. The final product’s structural links composition also includes the product obtained
as a result of the scientific and technical activities application, which means that
when developing it, it is necessary to take into account the marketing efficiency
degree, while the first product must take into account the currently existing
marketing features that are inherent in the potential market. In other words, it is
necessary to investigate in a detailed way the various changes that could occur in
needs, not only in the final product, but also in the intellectual one. As a rule,
marketing of a product of a scientific and technical type includes the collection
process, as well as the subsequent analysis of the information received about its
potential consumers’ immediate area of work.

3. The inherent use value that is incident to any intellectual product is based on its
unique ability to minimize labor and production costs. This means that marketing
efforts complex should be aimed at analyzing and assessing this ability.
Consequently, the intellectual product price level final indicator has a high
dependence degree on how much labor costs have been optimized, than on the
indicators of costs attributable to its direct development (Zheltenkov, Mottaeva &
Kubrak, 2017).

4. The intellectual product has the ability to sell multiple times in different markets,
to completely different end consumers, which means that distributing the created
intellectual product method should be a priority task for its marketing campany
(Kuznetsov, Romanovskaya & Khraban, 2017).
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[ Structural mechanisms included in the innovative marketing complex }

Organization of modern innovations’ market marketing research, using advanced
information and technical methods for studying. Carrying out a set of works aimed at

-]
studying the innovation policy pursued by leading domestic and foreign enterprises

Analysis is necessary to establish the real demand level for various innovations:
-»  potential consumption volumes determination, predicted motivation degree and future |«
consumption patterns

Conducting a comprehensive study aimed at determining the current competition
indicators level in the selected market: determining the market shares that accounts for
our potential competitors, as well as analyzing the key competition points

The start of the development process of company behavior’s unique high-tech models in
the market, determining which model would be preferable to use at a given moment in | _|
time: benchmarking models (created by third-party enterprises) or our own innovative

models

Compiled by the authors, based on practical developments

v

Figure 1. The main components included in the modern innovative marketing
multicomponent complex.

Research part

The industrial enterprise’s strategic and tactical orientation presented in a
generalized form has a certain impact on the future innovative strategic system formation,
which is necessary to take into account the multivariate marketing moves that the
enterprise makes (Fig. 2) (Putyatina, Dzhamay & Lavrova, 2015).
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Industrial enterprise’s innovative activity
indicators

v v

Current indicator of its own Current level of human, scientific and
experimental base development technological potential of the
level existing at an industrial company's employees, highly qualified
enterprise specialists’ share

/ Current level of theindustrial\ / Current indicator of the products \

enterprise’s assets’ intangible manufactured at the enterprise
part state, as well as the structure, taking into account the
availability of practical results product’s market share indicators, the
from the carried out research stage of its life cycle (LC) and the risk
work (R) of a new unique product that fully
replaces it

- AN /

Compiled by the authors, based on practical developments

Figure 2. Dominant groups of factors affecting the industrial enterprise’s innovative
activity indicators

The ability to withstand competition with similar competing goods is nothing more
than the process of forming the competitive advantages of the goods sold on the consumer
market [7, p.36]. In other words, the product’s competitiveness is nothing more than a
process based on a combination of all enterprise’s resources efficiency usage and
reducing production costs, on the one hand, and on the other hand, ensuring relatively
low prices and goods’ high quality that are in demand in the market and are quite
profitably differs from similar competitors’ products in terms of service level and
satisfaction of the buyer’s specific needs, while ensuring stability for the manufacturer in
making profit and, on this basis, enterprises’ sustainable development in the long term of
their activities. In modern innovative marketing, specialists and experts group innovations
into the following categories (Nadobnikov, 2012):

e pronounced radical nature innovations, means that these are unique brand new
advanced technologies and products / goods. A characteristic feature of
innovations of this nature is that they are usually limited and for their consumption
a new sales market is formed with new consumers;

e innovations based on the combinatory principles, means that they are based on a
certain combination of previously studied properties and elements. The direction
vector of this innovation type is the process of attracting fundamentally new
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consumer groups, or, for example, the development of a new (for an industrial
enterprise) sales market;

e innovations based on modifications of a certain type, means that to a certain extent
they complement the product already existing on the market. Typically, this type
of innovation is aimed at strengthening or maintaining the industrial enterprise’s
current market position.

Innovative marketing deals not only with the study and market analysis, but the
direct segments’ formation on it, organizes, optimizes and forms future demand, which
subsequently foresees the potential consumers’ behavior. A special place in it is given to
the moment when a new unique product appears on the market, its comprehensive studies
and a forecast of its demand among potential consumers will be carried out (Novikov,
2018). Important points that should be considered by project managers in the innovation
field are: the manufactured product’s quality, its appearance and the groups of consumers
who need this product. Innovative marketing is not limited by market research; it also
collects and processes various information about consumers, for example, indicators of
their income and ability to pay.

Innovative marketing technologies allow paying attention to the issues of studying
various technological novelties’ import and export, while the information necessary for
this is taken from a large number of open statistical data, business and specialized
journals, as well as from numerous chambers of commerce reports. By analyzing the
buyers’ current needs, and then dividing them into structured groups, i.e. by segmenting,
one can easily determine a particular product’s attractiveness degree, as well as the level
of the product’s current competitiveness. After successfully carrying out the above
measures, it is possible to develop an effective strategy in the field of innovation, which
will guide the industrial enterprise’s marketing activities in the right way, which
ultimately will speed up the implementation of the goals set in the enterprise’s business
plan (Podoprigora & Pivovarova, 2016).

Results

Innovative marketing is characterized by the presence of both price strategies and
non-price strategies, with the following types of non-price strategies:

o ‘“skimming” strategy as a rule is used in the process of implementing the
innovative product to the consumer market, while the product has a fairly high
price; this method works in the absence of company’s competitors and lack of
information about the product for consumers, as well as the need for quick profit;

o market penetration strategy, when relatively low prices are set for an innovative
product, with a large number of competitors in the consumer market;

e prestigious prices strategy is applied subject to the new products’ availability,
taking into account the high quality and prestige achievement, that is, a situation
is envisaged when a high price for consumers also means high quality products.

The domestic economy current development level considers the concept of
innovation as one of the most effective means necessary to increase the industrial
enterprises’ competitiveness level, since the emergence of innovations leads to the
emergence of unique and often even breakthrough technologies, services, goods and
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products, which ultimately leads to the conquest of new sales markets by the enterprise.
The innovative marketing practical value lies in the fact that it allows to determine the
consumers’ changing needs over time, monitor changes in demand indicators for
manufactured products, as well as track and take into account, when formulating a future
strategy, various changes in the competition field in the international market.

Thus, it can be concluded that the created product as a result of a lateral shift does
not segment the market deeper, but creates a new one, that is, not a kind of product or
service provided, but a completely new product that contributes to an increase in the
company’s rating and competitiveness and, as a result, gives the ability to capitalize the
company’s profitability as a whole. At the same time, lateral marketing sometimes
contributes to the consumer fatigue formation from the constant innovations’
implementation; the novelty of the product does not always cause increased interest,
therefore it is advisable to provide a monitoring system in the process of implementing
innovations in marketing, and when creating a new product or service and its usefulness
for the consumer. Therefore, innovative marketing is the enterprise’s activity, which is
aimed at improving production and influencing the enterprise’s market conditions.

Each innovation life cycle stage requires different methods and approaches,
different marketing strategies and tactics. The system of innovative marketing measures
is closely related not only to production renewal systems, but also to the dynamics of
capital accumulation and overflow.

Discussion

To date, there is an intensified innovative development of various technical
competencies, but without the use of technologies and marketing thinking methods, it will
be impossible to achieve successful positioning of the created innovations on the market,
even despite their unique technical and technological parameters. That is why, in modern
market conditions, it is necessary to use various modern engineering marketing
technologies, which is a scientific direction that allows an engineer to successfully make
a variety of decisions in the areas of market research and technology, as well as to
successfully solve organizational, economic, scientific and technical problems on a
systematic basis. A properly organized marketing activity within the engineering
activities’ boundaries will be able to professionally determine the proposed innovations’
feasibility and effectiveness, as well as facilitate the competent organization of expert
engineering activities in the consistent development field of technological
entrepreneurship mechanisms (Sorokin & Novikov, 2018).

Taking into account the Russian Federation’s high-tech enterprises lag from
developed countries’ competitors, the state faces the need to stimulate and support
innovative activity. In the context of the current economic and political sanctions limiting
access to financial resources and advanced innovative technologies, this task is
significantly complicated and supplemented by the import substitution program. At the
moment, the Russian Federation state programs are divided into five key areas: “New
quality of life”; “Innovative development and modernization of the economy”’; “Effective
State”; “Balanced Regional Development”; “Ensuring national security”. Among these
areas, the following programs and subprograms can be distinguished, aimed at supporting

21




Economics

=i

Journal=

and developing high-tech industries and innovative activities in Russia (Kuznetsov,
Romanovskaya & Khraban, 2017):

e “Education development” program for 2013-2020, the budget is 4,134.3 billion
rubles;

e “Development of Science and Technology” program for 2015-2024, the budget is
1,484.3 billion rubles;

o “Favorable investment environment formation” subprogram, the budget is 79.6
billion rubles;
“Stimulating innovations” subprogram, the budget is 68.1 billion rubles;
“Personnel for an innovative economy” subprogram, the budget is 3.9 billion
rubles;

e “Creation and development of a multifunctional innovation center “ Skolkovo”
subprogram, the budget is 122.1 billion rubles;

e “Industrial development and its competitiveness increase” program, the budget is
1,061.1 billion rubles;

e “Development of the aviation industry” program for 2013-2025, the budget is
583.1 billion rubles;

e “Development of shipbuilding” program for 2013-2020, the budget is 314.4
billion rubles;

e “Information Society” program for 2011-2020”, the budget is: 1,155.5 billion
rubles;

o “Development of the transport system” program, the budget is 6,853.5 billion
rubles.

One of the reasons is that in recent years, support for innovation and scientific and
technological development in Russia has been aimed at creating scientific and
technological groundwork, the commercialization of which will be possible only after the
end of long R&D cycles. The fundamental task in drawing up an integrated marketing
model is the need to attract a variety of investments at each stage of R&D, because the
lack of ongoing funding is the most common reason for extending the timing of various
studies. Of course, the attracting financial investments process is not the only task,
because the developed marketing model is a kind of structural and logical framework for
innovation, or high-tech project, which can draw attention to the benefits of R&D. The
logical structuring of R&D assumes that a researcher at any time can make important
adjustments to the goal, tasks or methods that are part of R&D (Podoprigora &
Pivovarova, 2016).

Conclusions

The R&D organization marketing model is of high practical importance. The value
for the developer lies not only in the ability to achieve the goals set at the beginning of
the research, but also in the opportunity to convey their thoughts / ideas to specific target
groups. From the point of view of groups of investors or creditors, the model being created
significance lies in the fact that it will be an understandable informative form necessary
for the project’s presentation (Sazonov, Kolosova & Vnuchkov, 2018). The current
product innovations’ development level that the private sector is able to offer to various
public corporations, other buyers and entrepreneurs lags significantly behind the
indicators of the most developed countries. In addition, the Agency for Strategic
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Initiatives (ASI) promoting new projects also notes that the process of managing various
types of innovations within the framework of the state policy implementation was carried
out with a large number of mistakes. A significant part of mistakes is often caused by a
lack of the necessary experience and competencies in this area and by copying the best
practices of developed countries without adapting to Russian conditions.
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Abstract

The article is devoted to the process of developing a multi-component cost management
system for organizing and conducting Research and Development (R&D). The analysis
of the current level of funding for science from funds allocated by the federal budget and
funds provided by private organizations. The article discusses the concept of R&D as an
integral object of management, clarifies the content of the concept of "cost management
system for R&D". It is concluded that the modern cost management system for organizing
and conducting R&D should be considered as a multi-level target information system.
The goal of R&D cost management system has been determined, which is to optimize the
size and structure of R&D costs in order to qualitatively improve the performance
indicators of a high-tech enterprise by organizing R&D cost management. The author
proposes a multicomponent cost management system for organizing and conducting
R&D, based on the integration of various approaches, concepts and methods of
organizing cost management in the implementation of basic management functions. The
results of the research carried out in the article can be used as a theoretical basis for
building a multicomponent cost management system in modern high-tech enterprises.
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AHHOTaNus

Cratbs nocBsillieHa Npoleccy pa3padOTKM MHOTOKOMIIOHEHTHOM CHUCTEMBI YIIpaBJICHUS
3aTpatamMu Ha opranuzauuio W nposeaeHue HUOKP. IlpoBenen ananu3 TeKyiiero
ypoBHsI (MHAHCUPOBAHUS HAYKU U3 CPEACTB BBIACISIEMBIX (eAepaTbHBIM OOKETOM U
CPEZCTB MPEAOCTABISIEMBIX YACTHBIMU OpraHU3alusaMU. B cTaThe pacCMOTPEHO MOHATHE
HUOKP xkak nenoctHoro oOBeKTa YINpaBICHMs, YTOUHEHO COJECPKAHUE IOHATHUS
«cucrema ynpasieHus 3atpatamu Ha nipoBenenrne HUOKPy». Caenan BbIBOJI, O TOM 4TO
COBPEMEHHYIO CUCTEMY YIIpaBJIEHU 3aTpaTaMu Ha opraHu3auuio u nposeaenue HUOKP
ClIelyeT paccMaTpUBaTh KaK MHOTOYPOBHEBYIO 1LI€J€BYI0 MH(GOPMAIMOHHYIO CHCTEMY.
Ormpenernena 1enb cucteMbl yipasienus 3atparamu Ha HUOKP, koTopas 3axmrovaercs
B IIPOBEJICHUU ONTUMU3AIIMU pa3Mepa U CTPYKTYphI 3arpatT, npuxoasmuxca Ha HUOKP
C 1EeJbI0 KAYeCTBEHHOTO IIOBBINICHUS TOKa3arened APQPEKTUBHOCTH PabOTHI
BBICOKOTEXHOJIOTUYHOTO IPEANPUATHS 32 CUET OpraHU3alMK YIIPaBIEHU 3aTpaTaMH Ha
HUOKP. ABTropoMm npe/jiokeHa MHOTOKOMITOHEHTHAsI CUCTEMa YIPAaBIICHUSI 3aTpaTaMu
Ha opranuzauuio u nposeaenne HUOKP, ocHoBaHHas Ha WHTErpanvu pa3indHbIX
MOJXO0J0B, KOHLENUMA K METOJOB OpraHU3alMy YIpaBICHUsS 3aTpaTaMu IpH
pea3aiuyi OCHOBHBIX YIPaBICHUECKUX (PYHKIHHA. Pe3ynbTaThl MpOBEIEHHOTO B CTAThE
HCCIJIEIOBaHMSI MOTYT UCII0JIb30BAaThCs B KAUECTBE TEOPETUUECKOM 0a3bl 17151 TOCTPOECHUS
MHOTOKOMIIOHEHTHOM  CHCTEMbl  YIIPaBJIEHUsS  3aTpaTaMd HAa  COBPEMEHHBIX
BBICOKOTEXHOJIOTUYHBIX TTPEATPUITHIX.

KiroueBble cjoBa: yIpaBJICHHE 3aTpaTaMd TMPEANPUATHS, TMPOBEICHUE HAYIHO-
MCCJIEIOBATENLCKUX U OMBITHO-KOHCTPYKTOPCKUX pabOT, OpraHu3aIus IUIaHUPOBAHUS B
cthepe HUOKP, yuet 3aTpaT, 00bEKT HHTEIUIEKTYaIbHON COOCTBEHHOCTH, HOPMATHBHbBIE
3arpaThl, 9PPEKTUBHOE YIIPABICHNE BEICOKOTEXHOJIOTMYHBIMH MTPOESKTAMH.

Resumen

El articulo esta dedicado al proceso de desarrollo de un sistema de gestion de costos de
componentes multiples para organizar y realizar Investigacion y Desarrollo (I + D). El
andlisis del nivel actual de financiacion para la ciencia a partir de fondos asignados por
el presupuesto federal y fondos proporcionados por organizaciones privadas. El articulo
analiza el concepto de | + D como objeto integral de gestion, aclara el contenido del
concepto de "sistema de gestion de costes para | + D". Se concluye que el moderno
sistema de gestion de costos para organizar y realizar | + D debe considerarse como un
sistema de informacion de objetivos de varios niveles. Se ha determinado el objetivo del
sistema de gestion de costes de | + D, que es optimizar el tamarfio y la estructura de los
costes de | + D para mejorar cualitativamente los indicadores de rendimiento de una
empresa de alta tecnologia mediante la organizacion de la gestion de costes de | + D. El
autor propone un sistema de gestidn de costes multicomponente para organizar y realizar
| + D, basado en la integracion de varios enfoques, conceptos y métodos de organizacion
de la gestion de costes en la implementacién de funciones béasicas de gestion. Los
resultados de la investigacion realizada en el articulo se pueden utilizar como base teorica
para construir un sistema de gestion de costos multicomponente en empresas modernas
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de alta tecnologia. Palabras clave: gestion de costes empresariales, investigacion y
desarrollo, organizacién de la planificacion en el campo de la investigacion y el
desarrollo, contabilidad de costes, propiedad intelectual, costes regulatorios, gestion
eficaz de proyectos de alta tecnologia.

Palabras clave: gestion de costes empresariales, investigacion y desarrollo, organizacion
de la planificacion en el campo de la investigacion y el desarrollo, contabilidad de costes,
propiedad intelectual, costes regulatorios, gestion eficaz de proyectos de alta tecnologia.

Introduction

Scientific and technological progress is a constant and continuous process taking
place in two parallel areas: updating scientific knowledge and changing production
technology, taking into account the nature of the operation of technological equipment.
Scientific and technological progress has a significant impact on the entire production
sector, qualitatively contributes to an active increase in labor productivity and the
efficiency of the production process, accelerating the pace of social and economic
development of the country. The result of the influence of scientific and technological
progress on production and technological areas is innovation. At the turn of XX and XXI
centuries, the role of innovations changed, which began to act as the main factor in the
socio-economic development of countries, as well as a relation between innovations and
the economic sphere. The modern stage of economic development is characterized by the
influence of science on various reproduction processes. Developed countries and high-
tech enterprises are systematically increasing funding for various R&D.

Innovative enterprises play a decisive role in the development of the Russian
economy and make a significant contribution to the formation of GDP. For this, an
innovative enterprise must have significant potential and maintain high rates of R&D at
the level of world indicators, which is realized through: performing competitive R&D,
effective management of results and accelerating their involvement in economic turnover.
The creation of an effective organizational and economic mechanism for managing R&D
is a necessary component of the success of an innovative high-tech enterprise (Bogacheva
& Feoktistova, 2016). Eliminating the fragmentation of the management of the scientific
space and increasing the level of integration of science and production, by involving the
results of R&D in the economic turnover of an innovative enterprise are the most
important conditions for the competitive development and financial and economic
survival of an innovative industrial enterprise in the conditions of market relations. For
effective management of R&D, it is necessary to offer complex procedures and solutions
from the ordering stage to the use of the results. At the same time, the developed
organizational and economic mechanism for R&D management should ensure a transition
to more meaningful and high-level decision-making processes, accelerate and unify R&D
management processes.

Literature Review
Russia lags behind the leading countries of the world in terms of the degree of
funding for R&D, and the implementation of the national project "Science" practically

does not change this situation, since the expenditures on science indicated in the
framework of this national project are insufficient for the innovative development of the
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economy. Experts from the Accounts Chamber analyzed the main reasons that, in their
opinion, are holding back scientific development in Russia. To date, Russia is confidently
ranked among the world scientific leaders in only one parameter: the absolute scale of
employment in science. The number of Russian researchers in 2018 amounted to 514.7
thousand people, moreover, only in China (about 1.9 million people), USA (about 1.7
million people) and Japan (794 thousand people). Even if the target parameters are
achieved within the framework of the national project "Science", spending on science in
Russia will grow by 2024 to only 1.2% of GDP. In China, spending on science is about
2.2% of GDP, in the United States - 2.9% of GDP and in Germany - 3.0% of GDP
(Kolesnik et al., 2015). We consider in more detail the main indicators showing the level
of financing of modern Russian science (Table 1).

Table 1.
Structural composition of the main indicators of the level of financing of Russian science.

Considered indicator 2000 2010 2014 2015 2018
Fe_:dgzral budget appropriations for civil science, 175 2387 4381 439.6 4602
million rubles

Allocations that were allocated to civil science from
the federal budget to the indicators of federal budget 1.70 2.36 297 281 299
expenditures, %

Funds allocated to civil science from the federal
budget to GDP indicators, %

Internal costs related to the organization of R&D,
billion rubles

Internal costs attributable to the organization of R&D
in % of current GDP

Internal costs attributable to various R&D activities
by main sources of funding, i.e. at the expense of
funds allocated by organizations belonging to the
business sector, billion rubles

Internal costs associated with R&D in individual
sectors of entrepreneurial activity, billion rubles

024 053 057 055 0.70

77.6 5241 843.2 9145 980.4

106 114 109 111 115

147 875 1464 150.2 154.3

55.4 3178 5054 5416 610.2

In the current conditions of the gradual transition of the Russian economy to a
fundamentally new innovative path of development, there is a certain trend associated
with an increase in demand for various high-tech products, which means that the
development of competitive high-tech industrial products should become a priority task
for high-tech enterprises. The amount of R&D costs is one of the main indicators that
determines the degree of efficiency of scientific and technical activities carried out by the
enterprise. The low economic efficiency of public and private investments in the
development of science-intensive products is caused by a weak methodological base, the
lack of effective tools and methods for managing the costs of organizing and conducting
R&D at enterprises. It should be noted that R&D costs are the most difficult to manage
and forecast. We consider the main factors that affect the value of innovation costs
(Eremeeva, 2017):

e scale of the tasks to be solved;

e amount of costs increases proportionally depending on the current stage of innovation
process;
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e emerging need for the costs of related industries associated with the direct
implementation of various innovative solutions;

e existing need to organize the transition to a fundamentally new technical principle of
effective problem solving;

e size of the designed object;

e current level of tariffs, prices and rates for various types of resources that are used in
innovation processes related to the implementation of organizational and legal
actions;
level of radicality of the proposed innovations;
influence of the time factor on the accuracy of the planning process, depending on the
timing of the project;

o level of development of tools and effectiveness of management of various types of
costs.

Materials and Research Methods

The methodological and theoretical basis of the research is based on the works of
Russian and foreign scientists. In the course of the research, the following methods were
used: content analysis of regulatory and legal documents, analysis of fundamental and
theoretical provisions presented in modern literary sources and systematic approach in
the study of research problems (Kovyrzina & Guseva, 2019). The purpose of the research
carried out in the article is to develop a multicomponent system for organizing and
managing R&D costs of a high-tech enterprise, focused on high-quality and efficient use
of a limited amount of resources, a qualitative increase in the level of competitiveness
and competent solution of various strategic tasks.

The current problem in the field of cost management is very relevant and significant,
therefore, Russian and foreign scientists conduct various scientific research in this subject
area. Despite the huge range of scientific research in the field of cost management in
scientific works, very little attention is paid to issues related to the formation of a cost
management system in the field of R&D in modern high-tech enterprises (Komonov et
al., 2018). In the course of the study, an analysis of special and scientific literature was
carried out, including the study of special management practices for managing costs for
Russian high-tech enterprises, which led to the conclusion that there was an insufficient
degree of methodological and theoretical developments regarding the development of a
multi-component R&D cost management system. The existing approach to organizing
and managing costs at high-tech enterprises is characterized by unsystematic and
fragmented nature, and those responsible for making managerial decisions do not have
complete and accurate information about the level of R&D costs, which also affects the
choice of the most effective managerial decision. The linear-functional structure
applicable to most enterprises tends to best implement management functions such as
accounting and planning, but other cost management functions are performed only
partially or not represented at all (Peresypkina et al., 2017).

The cost management system for organizing and conducting R&D is a subsystem of
the management system of a high-tech enterprise, in which the object of management is
the costs that arise in the process of direct implementation of R&D, and the subject of
management in this case is the heads of various levels. This system is focused on the
implementation of a whole range of targeted actions in the field of optimizing the costs
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of R&D, the formation of an information on current R&D costs for management entities,
for a qualitative increase in the efficiency of the current activities of a high-tech
enterprise, which is fully carried out scientific and technical activities. The proposed
R&D cost management system should be considered as a single multicomponent
information system, which is not only a management subsystem, but also interactions
between various components. A cost management system for R&D is necessary to
effectively optimize the structure and size of costs for organizing and conducting
scientific research. We consider the structure of the mechanism for managing the costs of
organizing and conducting R&D (Tretyakova et al., 2019):

e changes in the financial structure of a high-tech enterprise with the subsequent
allocation of places where certain costs and centers of financial responsibility appear;
e design of information flows in order to ensure the continuous collection and
transmission of information, which contains information about the current costs of
R&D;
R&D project should take into account the necessary costs for its implementation;
accounting of costs by centers of financial responsibility and cost items;
e implementation of cost control in order to detect possible deviations of actual values
from planned values;
time analysis of cost structure changes, including benchmark analysis;
making management decisions by the enterprise management.

A key distinctive feature of the system being developed for managing costs for
organizing and conducting R&D is the presence in it of two objects of management: costs
associated with product development and costs of product design at R&D stage. The
model of R&D cost management system proposed in the article is based on the use of the
"white box™ model and is shown in the Figure 1. The proposed model of R&D cost
management system describes the operation of three subsystems: control subsystem,
which is the subject of management, controlled subsystem, which is the object
management and subsystem of functions and connections. A multi-component R&D cost
management system includes:

1. Conducting marketing research of the target costing market:

target cost of the designed product has been determined:
set the target cost of R&D.

2. Carrying out a technical and economic examination of the developed project based
on the parametric method:
o forecasted cost of the designed product was determined.

3. Estimation of the cost of alternative options for the implementation of the project in
the field of R&D based on the application of the calculation-expert method:

e determination of planned costs for alternative options for carrying out work in the
field of R&D.

4. Assessment of the most effective options for conducting R&D based on the method
of the most preferred option for performing R&D:
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e most preferred R&D option has been identified.

5. Determination of limits for each stage and calculation items of the developed project
in terms of R&D:

e approved limits for each specific stage and costing items.

6. Carrying out accounting for technological and scientific preparation of production
based on the method of accounting for costs and limits for each separate stage and
calculation items:

e actual costs required for R&D are determined.

7. Control over the costs associated with the implementation of technological and
scientific preparation of production, based on the use of the method of current cost
control:

e receiving data on changes and deviations in the established limits.

8. Analysis of current costs for technological and scientific preparation of production,
based on the use of factor analysis and index method:

o identification of the culprits of deviations and making certain decisions on them.

9. Making a decision to start serial production of a standard-costing product developed
at the enterprise:

e standard cost of the product for mass production has been determined.
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Figure 1. Model of cost management system for organizing and conducting R&D.

The proposed approach to creating a multicomponent cost management system for
organizing and conducting R&D is based on the consistent integration of various
approaches, concepts and methods of cost management, provided that the main
management functions are consistently performed, namely, accounting, control, analysis
and management decision-making (Pavlova & Muratova, 2018). The concept of "target-
costing” is an effective method in the field of cost management, which allows the
management of the enterprise to successfully implement the functions related to planning
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and preventive control of the costs of the designed product and also allows the calculation
of the target cost. Implementation of the “target-costing” concept in this system provides
for its orientation towards two important indicators: target price of designed product and
target cost of R&D project. Based on the obtained data on the target price of the designed
product, the most preferable level of profit obtained from the sale of a new product is
determined, and then the target cost of the product is determined, while the indicator of
the target cost of the product is the maximum possible cost of the product. Carrying out
a technical and economic examination of the project allows establishing the predicted
cost of the designed product based on the use of the parametric method. If the indicator
of the projected cost is higher than the indicator of the target cost, then it is necessary to
determine the categories of costs to be optimized or reduced through the use of functional
cost analysis. As a result of the application of the functional cost analysis, the target cost
level should be achieved, but if this did not happen, then we need to go to the cost
estimation stage and re-analyze the alternative project options in terms of R&D.
Otherwise, the possibility of a complete refusal to carry out an R&D project is allowed
(Novikov & Sazonov, 2020).

Results

Based on the data obtained on the projected sales volumes of the product developed
at the enterprise and the requirements of the accounting policy, the target cost of R&D
project is established. The indicator of the target cost of a project in the field of R&D is
the maximum possible size for investment in R&D project under development, at which
the profitability of the designed product is maintained. On the basis of the requirements
for the designed product, which were set out in the terms of reference, options for the
possible implementation of a project in the field of R&D are determined, taking into
account the required amount of costs for their implementation. Then it is necessary to
determine the most effective option for the implementation of R&D project, taking into
account that its implementation is associated with indicators of economic efficiency,
therefore, the indicator of the planned cost of alternative options for implementing R&D
was less than / equal to the target cost of R&D, which was determined at the first stage.
After choosing the optimal variant of the project in the field of R&D for its
implementation on the basis of the schedule approved by the enterprise management, the
process of allocating resources begins, taking into account the designated limits for each
separate stage and calculation items. Organization of cost control in terms of R&D is
proposed to be carried out on the basis of the use of the method of current control for the
main changes and deviations. Before a decision is made to start a serial launch of a
product developed at the enterprise, based on actual production data on the costs of R&D,
the costs associated with the preparation of production and the development of the
necessary technologies, it is necessary to clarify the indicators of the planned cost of
production based on the "standard-costing™ method. If the indicator of the planned cost
of the product turns out to be less than or equal to the target indicator, then we need to
make a decision on the start of serial production, otherwise we need to determine whether
it is possible to achieve the target cost at the stage of serial production of the product, this
can be done if we apply the concept “kaizen-costing". If the target cost cannot be reached
at the stage of mass production, it is advisable to completely abandon the production of
this type of product.
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Conclusions

In modern conditions, when the Russian economy is switching to an innovative path
of development, the process of enhancing the innovative activities of high-tech
enterprises is the main condition for ensuring their survival in the face of intense
competition. The main task that is set for Russian high-tech enterprises, which are actively
engaged in the implementation of various R&D, is the creation and subsequent
introduction into production of new unique types of science-intensive products. In these
conditions, a special role is played by the organization of effective cost management for
the organization and conduct of R&D within the enterprise. In conditions of insufficient
funding for various R&D, enterprises need to carry out applied R&D only at their own
expense. The proposed approach to the design of a multicomponent cost management
system for organizing and conducting R&D is distinguished by the presence of an
interconnected implementation of all basic management functions, as well as ensuring a
stable relation between R&D cost management and the organization of cost management
at all other stages of the product life cycle, this is achieved due to the presence of two
objects cost management. The set of approaches, concepts and methods proposed in the
article in the field of organizing R&D cost management will give a certain opportunity
for the effective management of the scientific and technical activities of a high-tech
enterprise, which will allow making high-quality management decisions at each separate
stage of the implementation of proactive R&D.
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Abstract

The article is dedicated to reviewing dominant perspectives of developing of economics’
digital transformation processes and industrial complex of the Russian Federation. The
goal of the research, given in this article, is connected with the state of methodological
approach to estimation of digital complex transformation process in terms of deep insight
of digital technologies (DT) into real sector. Digital transformation of such poly-structural
system with a significant number of vertical and horizontal connections, as Russian
industrial complex, is a rather positive process, including some consecutive stages. There
are defined priority blocks for actualization and increasing the strategy of digital
transformation in 2021. There is consecutive process of making industrial complex
digitalization process. There are typical profiles of digital companies’ readiness. There
are changes of organizational structure in digital transformation. There is a model of
digital transformation on the basis of «Product-driven corporate transformation». We
defined long-term perspectives of development of digital industry and economics’
transformation in Russia Federation. In conclusion of the article the authors pointed out
terms of reducing the break in technological and economical lag of the Russian Federation
from other countries.
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AHHOTANUA

Crarbsi MOCBSIIEHA PACCMOTPEHUIO JIOMHUHAHTHBIX NEPCHEKTHUB Pa3BUTHUS IMPOLECCOB
uGpoBoi TpaHCPOPMALIMU SKOHOMUKU M MPOMBIIIICHHOTO KoMILIiekca B Poccuiickoit
®enepaunn. lLlenp wuccienoBaHus, MNPEACTaBICHHOTO B JAaHHOM CTaThe, CBsA3aHa C
000CHOBaHHMEM METOJIOJIOTHYECKOT0 MOJIXO0Aa K OLIEHKE mpolecca TpaHchopMaiuu
MPOMBIIIJICHHOTO KOMIUIEKCAa B YCJOBHSX INIyOOKOrO MPOHUKHOBEHHUS HU(BPOBBIX
TEXHOJIOTUH B peanbHblil cekTop. LludpoBoe nmpeodbpazoBaHne Takoi MOJUCTPYKTYPHOM
CHUCTEMBI CO 3HAUUTEIBHBIM KOJIMYECTBOM BEPTUKAJIBHBIX U FOPU3OHTAIBHBIX CBS3EH,
KAaK POCCUMCKUI ITPOMBILIUICHHBIA KOMIUIEKC, SIBJISIETCS JOCTATOYHO IIPOIOJIKUTEIBHBIM
MIPOLIECCOM, BKIIIOUAIOLIUM B ce0s HECKOJIBKO MOCIIeI0BATEIbHBIX cTaauil. OnpeseneHsl
OPUOPUTETHBIE OJOKM JUIsI aKTyalW3allMd W YCWICHHUS CTpaTerud Uu(pOBOU
tpancopmanuu B 2021 rogy. PaccMoTpeH mocnenoBaTeNbHbBIN MpoIlece MPOBEACHUS
nporecca  HOUPPOBH3AIMHM  MPOMBIIUICHHOTO  KOMILIEKCA. Boigenensr u
MPOAHAIM3UPOBAHEl  TUNOBBIE Mpodmwin  UPPOBOH  TOTOBHOCTH  KOMIIAHUH.
OxapakTepu30BaHbl HM3MEHEHHS OpPraHM3allMOHHOW CTPYKTYpbl Tpu LU(PPOBOU
tpancopmanuu. [Ipemioxena moaens nudpoBoii Tpanchopmannu Ha ocHoBe «Product-
driven corporate transformation». OrnpeneneHsl 10JrOCpPOYHBIE TTIEPCTIIEKTUBBI PA3BUTHUS
1 poBoi TpaHcHopMaIK MPOMBILIUIEHHOCTH ¥ 95KOHOMUKHU B Poccuiickoit @eneparuu.
B 3akmiodeHue craThM aBTOpaMu OOO3HAYEHBI YCIOBHS COKpAIlEHUS pa3pbiBa B
TEXHOJIOTMYECKOM U 3KOHOMHUYECKOM oTcTaBaHuu Poccuiickoit denepanuu oT pa3BUTHIX
CTpaH.

KuroueBrble cioBa: mudposas TpaHcGopmaliys, pa3BUTHE KOMIaHUH, HHIYCTPHAIbHOE
pa3BUTHE, TMEpeIOBbIe TEXHOJIOTUH, LUU(PPOBH3aLMS MPOMBIIIJIEHHOTO KOMILIEKCa,
1M (ppoBast SKOHOMHKA.

Resumen

El articulo estd dedicado a revisar las perspectivas dominantes del desarrollo de los
procesos de transformacién digital de la economia y el complejo industrial de la
Federacion de Rusia. El objetivo de la investigacion, dado en este articulo, esta
relacionado con el estado del enfoque metodoldgico para la estimacion del proceso de
transformacion del complejo digital en términos de un conocimiento profundo de las
tecnologias digitales (DT) en el sector real. La transformacién digital de dicho sistema
poliestructural con un niamero significativo de conexiones verticales y horizontales, como
el complejo industrial ruso, es un proceso bastante positivo, que incluye algunas etapas
consecutivas. Se definen blogues prioritarios para la actualizacién e incremento de la
estrategia de transformacion digital en 2021. Hay un proceso consecutivo de realizacion
de un proceso complejo de digitalizacion industrial. Hay perfiles tipicos de la preparacién
de las empresas digitales. Hay cambios de estructura organizativa en la transformacion
digital. Existe un modelo de transformacion digital basado en la «transformacion
corporativa impulsada por el producto». Definimos las perspectivas a largo plazo del
desarrollo de la industria digital y la transformacion de la economia en la Federacion de
Rusia. Como conclusion del articulo, los autores sefialaron los términos para reducir la
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ruptura en el rezago tecnoldgico y economico de la Federacion de Rusia con respecto a
otros paises.

Palabras clave: transformacion digital, desarrollo empresarial, desarrollo industrial,
tecnologias avanzadas, digitalizacion del complejo industrial, economia digital.

Introduction

A characteristic specialty of modern global world is getting DT in main life spheres.
The trajectory of a breakthrough scientific, technological and socio-economic
development of the Russian Federation should be considered within the framework of
accelerating technological renewal, contributing to innovative growth. The trajectory of
breakthrough scientifically-technological and socially-economic development of the
Russian Federation should be considered in terms of increasing of technological update,
which works for innovative growth. The world’s economics is on the edge of new
transformation. The continuing process of digitalization leads to changing of global
economics due to reducing costs of collecting, storing, processing data; shortening
production chains, etc. Changes of such kind, for sure, have an impact on demands, which
are given to the level of workers’ qualification and market participants representing
business and government. The theme of building digital economics in Russia recently has
become not only a subject of studies on the government and expert level, not only the
most fashionable trend of public talks and the youngest federal program, but also a rather
big problem, connected with its realization. Technological level of development of
industrial production and structural distortions to the side of low-technological and
ecologically disadvantaged sectors allow carefully accept prognoses about a
comprehensive digitalization of the industry in the near future (Istomina, 2018).

The research goal, given in this article, is connected to stating methodological
approach to estimation of the industrial complex transformation process in terms of deep
insight of DT into real sector. Digital transformation of such poly-structural system with
a significant number of vertical and horizontal connections, as Russian industrial
complex, is a rather positive process, including some consecutive stages. Definition of
stages of digital transformation of real sector will allow not only estimate a modern stage,
but also predict perspectives of industry and economics’ digitalization.

Literature Review

With digital economics we refer different types of economic activity, in which usage
of digital information and knowledge plays a role of the main production factor, modern
information networks become an important activity sphere and effective usage of
informationally-communicative technologies (ICT) comes as an important moving force
of increasing resulting and optimization of the economics’ structure. For collecting,
storing, analysis and changing of information, in digital format and changing the ways of
social communication we used Internet, cloud calculations, big data, 10T, financial and
other new DT. Due to computerized, networking and intellectual ICT, the modern
economic activity is becoming more flexible, dynamic and overthought (Kryukova &
Mikhalenko, 2017).

Nowadays the society cooperates with the “third wave” of digital transformation:
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e First wave (1960-1970): digitalization and automation of separate types of activity in
the chain of creating the cost, from orders’ processing and payments the bills before
automatized computer projecting and planning of production resources.

e Second wave (1980-1990): Internet and expanding of computer technologies allowed
moving to intellectual productions and globally integrated chains of catering.

e Third wave (2000-2010): transition to “connected things”, transformation of all
production and social systems into cyber physical forms, change of “informational
revolution” (1960-1990) into “intellectual revolution”, formation of such known
“Industry 4.0”.

In 2010 most of industrially developed countries and a lot of developing countries
(all in all 140 countries) made a decision about “digital transformation” and building
“digital economics” on the basis of “Industry 4.0” of “IoT” (“Industrial Internet”, “Global
Internet”, etc.), made national plans of developing ICT. The new industrialization is
connected to creation of the forth global industrial revolution, creating forward-looking
industrial and economic models using hybrid NBIC-technologies (nano-biotechnology,
information technology, cognitive science), in which information technologies come as
technologies-integrators. The transition from the third to the forth industrial revolution
has a lot of analogies to the transition from the first to the second industrial revolution.

First of all, innovations are generated on the vertical (industrial) level, changing
production and institutional relation inside the sphere. Later horizontal relations between
made vertical innovations form new production business-models. During the third
industrial revolution appears the sphere of electronics and ICT, having created the
platform for developing global industrial networks, networking production and divided
energy. This is why transition from the third to the forth industrial revolution is more an
evolution, than revolution, because it is an inevitable transition from simple digitalization
(the third industrial revolution) to innovations, on the basis of hybrid, convergent
technologies (the forth industrial revolution), which result will be fully automated digital
production, managed by intellectual systems in the regime of real time (Basaev, 2018).
Goals (ambitions) in digital transformation in a significant degree define the content of
digital transformation content, the portfolio of digital initiatives, the necessary
investments in digital transformation and the effects achieved. Goals of different
companies’ digital transformation differ from implementing separate digital decisions to
cultural transformation and creations of ecosystems. The typical goals of digital
transformations are (Plotnikov, 2018):

1. Increasing of operational effectiveness. Reducing of self-cost, increasing of loyalty,
providing the level of LP&IS (labor protection and industrial safety) and decision of
other operational tasks due to implementing digital decisions.

2. Increasing of competitiveness of products and companies’ services:

Take away of new products (services), using DT,;
transition to new business-models, using DT for saving competitive positions of the
company and/or for increasing the level of service (product’s quality) for consumers.

3. Increasing of the business-decisions’ quality and business transparency. The

collection of new data and transition of existing data into digital format, and
implementation of data analyzing tools for goals:
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companies’ activities control;

increasing of the quality of made business decisions and extension of human mistakes.

4. Realization of innovative projects on the basis of usage of DT. Development and
implementation of innovative decisions on the basis of DT and company’s data.

5. Increasing of the companies’ “life-cycle”. Digital, cultural, organizational and mostly
operational transformation for qualitative company’s changing (“digital company”):

speed and flexibility of business processes and usage of resources;
fast reaction on outer conditions’ changes;
focus on the customer.

6. «Upgrade» of the company’s business before ecosystem (platform). Monetization of
existing client base of the company or technological platform through creating digital
ecosystem.

Digitalization of industrial development supposes creation and development in the
whole row of technologies, among which work over of big amount of data, industrial
Internet, additive technologies, robotization, automatic collection of collecting and
considering data, special indicators and management tools, etc. Such technologies in
industrialization demand use pre-forecasting tools, explanations of uncertainties, making
the most informed decisions. There are different changes in organizational structure of
companies due to digitalization and transition to platform architecture (Akberdina, 2018).
The main structures, providing the management process with changes, during digital
transformation are (Novikov & Sazonov, 2020):

Digital Evangelist — responsible for creation digital content for all stages of digital
transition of the clients (opening of digital decisions, education, testing operations,
purchase, implementation, protection). Evangelist has to lead a job on the expert support
and participation motivation in digital transition of internal companies’ workers, partners’
representors and society.

Digital Ambassador — responsible for opening new opportunities for clients and all
players in digital economics (accepting digital business-models) in the form of alliances,
co-companies, partnerships or activities for mutual learning and dialogue.

The strengthening digitalization processes, happening in the world, lead to deleting
geographical and physical borders, which, without any doubt, open new opportunities for
states, business and works for development of competitiveness inside countries (on
regional state) and in the whole world (global state). The worlds’ experience is showing:
with the correct building of functioning mechanisms of digital economics, increasing,
including regulatory and legal, it is possible to achieve significant economic growth,
increase in labor productivity and the creation of new sectors. About 1/3 of the companies
move from implementation of digital decisions to a wider digital transformation:
implementation of new digital business models and products, work with digital cadres
and cultures (Figure 1).
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Company's digital business models 15%
Changing of digital infrastructure A 12%
Workers' involvement in DT and development A 119%
Estimation of company's digital maturity A 10%
Digital staff [ 10%
Budget and DT financing model A  10%
Forming the case of digital decisions A 9%

DT management model A 7%

SWOT for the company in conection to DT sphere A 4%
KPI system in DT strategy A 2%
Drivers' analysis of DT sphere A 3%
Sorcing model and suppliers' development A 3%
Organizational DT actions A 3%

0% 2% 4% 6% 8% 10% 12% 14% 16%

Source: Company Survey during Digital Transformation Workshop by Naumen and Strategy Partners

Figure 1. Priority blocks for actualization and increasing the strategy of digital transformation in
2021 (Strategy.ru, 2020a; Strategy.ru, 2020b)

Materials and Research Methods

The process of industrial complex’s transformation, caused by absolutely any factors and
realized in any conditions, as a rule, always comes as discrete process of qualified changes, which
lead to rather noticeable structural changes, and also defined institutional transformations.
Pointing out of key stages of industrial complex came up with the necessity of staged analysis
and estimation of qualified changes, which often have an irreversible character and form the
transition in principally new condition with higher social and economic indicators of effectiveness
on the way to forming future model of industry. Any qualified changing of the system connects
with its structure changing, which leads to transformation of the existing forms of economic
activity and socially-economic institutes. In such way of telling the concept “transformation” does
not include the whole process of this transition preparation, which, as it is known, separates on
different periods of quantity and quality transformations. In this case transformation is only the
result of previous transformations, the moment of transformation, not the process of system’s
transformation. The authors suggest pointing out the main stages of transformation of industrial
complex and show them as a table (Romanova, 2018).
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Process of industrial complex digitalization.

First stage.
Primary
informationally-
communicational
digitalization

Computerization in the broadest sense of the word, large-scale
introduction of electronic computers into the sphere of production in
various industries. Computerization is a central and indispensable
condition for the development of information interactions that
determine industrial development

Second stage.
Electronic
exchange of data
with electronic
data interchange
(EDI)

Third stage.
Usage of special
software

Forth stage.
Production of
ICT and
equipment

Fifth stage.
Production and
usage of robots
and indicators
(industrial
Internet)

EDI, in conjunction with the Internet, enables real-time electronic
transactions and thus significantly accelerates the interaction between
suppliers, contractors, cooperators and consumers. The indicators
characterizing this stage include:

*part of enterprises, using EDI by the formats of exchange
(EDIFACT, EANCOM, ANSI X12; based on XML-standards,

for example eb XML, RosettaNet, UBL, papiNET; proprietary
standards) in the whole industrial complex and by the types of
economic activity, referred to industrialization;

*share of the cost of purchases (sales) of goods / works /

services for orders transmitted (received) by the enterprise over

the Internet, other global information networks (using

websites, automated messaging systems between organizations
(EDI-systems))

Special software is a collection of programs used to solve a certain
class of problems. Designed for building software and hardware
systems based on the user's existing hardware (computers, equipment
with CNC (computer numerical control), etc.)

This stage is increasingly bringing the industry closer to the status of
"digital” and characterizes the sequential process of transition from
simple consumption of the results of the sphere of information and
communication technologies to their production, large-scale
development of Russian market of electronic components and
equipment and the formation of import-substitution programs

This stage implies digitalization in the broadest sense as the process of
introducing unique digital transmission systems at the level of primary
networks, switching and control facilities that provide the process of
transmitting and distributing various streams, data/information in
digital form at the level of secondary networks. Application of
industrial internet technologies

We consider perspectives of digital transformation in short-term perspective, on
the basis of analysis of typical profiles of companies’ digital readiness (Figure 2).
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j / Company serial
' 4 ,_.-" Beginners index < 2 ~ 13% pumber
ﬁ S of companies

1 Busmess-model and strategy

2 Cooperation with consumers

3  Operations and chains of supplies

4 Supporting functions

5 Digital infrastructure and data

6 Digital cadres and culture

7 Management model of DT (digital
technologies)

Source: research "Company Digital Readiness Index" by Strategy Partners

Figure 2. Typical profiles of digital companies’ readiness (Strategy.ru, 2020a; Strategy.ru,
2020b)

Business-model and strategy. For leaders, the business model is the driver of DT.
For beginners, business model transformation is lagging behind. Special attention should
be paid to business model issues in the early stages of DT.

Cooperation with consumers + Operations and chains of supplies. Most
companies start DT with operations and / or customer interactions. For leaders, interaction
with consumers is the leading area of DT.

Supporting functions. The digitalization of supporting functions has traditionally
lagged behind. It is necessary to involve these functions in DT and to include
implementation initiatives in roadmaps. Complexity: justifying economic effects.

Digital infrastructure and data. In a digital infrastructure, attention needs to be
paid to data handling and the openness of the IT architecture and IT infrastructure.
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Digital cadres and culture. The development of digital workforce and culture, as a
rule, holds back digital transformations in the later stages of DT.

Management model of DT. In the management model, at the first stages of
attention, the use case management system and the KPI (key performance indicators)
system require attention.

For digital transition companies accept new strategies and change their
organizational structure (Table 2).

Table 2.
Changing of organizational structure in digital transformation.

New structural

A Functions and cooperation with other subdivisions
subdivisions

Aggregation and analysis of data from the entire company,
CDO - responsible for  support for the analytical work of departments. Directly
organization of data - subordinate to the CEO, influences the company's policy in the
"data service” field of data and digital assets. Interaction with CIO in the

development of digital 10T infrastructure
DevOps — special
project groups,
combining R and D
(research and
development work), IT
specialist, production
and service

Responsible for changes in the company, development of new
digital services, product updates, after-sales services and provide
accelerated product release. Interact with IT departments, R and
D, production department and service and support department

Responsible for ongoing relations with customers, maximizing
the usefulness of the product for each of them. Interaction with
departments of marketing, sales and after-sales service
Collection, storage, processing and presentation (visualization) of
Intelligence operations  data about objects, technological systems or processes. Storage
centers IBM, ABB etc. and support of digital twins, etc. Data source, object condition
monitoring system, analytics provider and machine assistants

Service of clients;
experience management

Chain management and

. Moving from back-offices to front-offices
portfolio management

The most perspective model of digital transformation is based on the scheme of
“nested processes” of digital transformation, when the lying closer to the center process
defines the parameters of more “external” processes (Urasova, 2019). In this case the
“nuclear process” is promotion of new product on the market: digital products’ platform,
covering all life cycle of the last and integrating all referred to it ecosystem (Figure 3).
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For a company (Needs-Pull)

Architecture of digital and connected production

\

on IToT

B

«+» digital infrastructure, clients’
support service

Organizational structure, providing
systematic integration OT and IT

«t» ToT standards + master data
(data and models standards) and
its management system

Business model MATIC/MADC

«+y» “digital twins”as product and
as service, SaaS, PaaS, [aaS,
DaasS

«+» Platform-based customer and
supplier network, network of
connected “digital twins”

Platform of life cycle of digital and

connected difficult technological object

«+» function of CEO and CFO
for digital asset management +
digital office (platform and
reorganization of a single
information space, digital
infrastructure) + digital
laboratory (responsible for data)
+ digital supply chain

«+» exploitation, maintenance
and repairs. Digital asset
management, predictive

////_ﬁ\ N
\\\\_// .

analytics, digital services

Figure 3. Model of digital transformation on the basis of «Product-driven corporate
transformation»

We consider trends of digital companies’ transformation, including the ones,

working in Russian industrial complex in 2020-2021:

1.

Appearance and development of digital platforms in separate spheres (for example in
transport, logic and financial accommodation) create new possibilities and threats for
business development;

Transformation of clients’ experience, automatization and the next step to transition
to management model on the basis of data and speeding the implementation of DT:
big data and smart analytics, robotic process automation (RPA), loT and Il
technologies;

Speeding of transition to new generation of digital companies’ infrastructure: flexible,
opened, on the basis of cloud decisions, integration of data (business proposals as
infrastructure for digital decisions, practice of and edge-infrastructure);

Overcoming the "double challenge" for the personnel policy of companies: acute
shortage of employees and competencies for new jobs and automation and the need
to reduce traditional ones. Adaptation to new work formats and competency
development models;

Expanding the possibilities for financing of projects for digital transformation for
“consumer” companies and solution providers through government support programs.

In long-term perspective the trends of digital industrial transformation and

economics will be:

1.

Companies and spheres:

new business models (payment models: for fact usage, for result, etc.);
new players and changing industry boundaries (arrival of new players in the industry,
who are now considered IT companies);
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e increasing the “digital” divide between companies (accelerating the leaders of digital
transformation);

o digitalization of small companies (implementation of standard digital decisions,
mostly middle and small companies).

2. Trends in society:

state digitalization (government control will rather grow);
change in employment (state will have to regulate where to send the released labor as
a result of digitalization);

e new system of education (online education);

o work formats’ change (deeper and narrower workers’ specialization).

Results

The process of economics’ digitalization leads to unavoidable change of socially-
economical paradigm, society and its different spheres. The appearance of concept
“digital economics” is connected to the transition on the new production management
stage and the goods’ production itself and services on the basis of usage modern
informational technologies. Using leading technologies, digital transformation changes
the picture of competitiveness, blurs boundaries and changes business models. Bridging
the gap in the technological and economic lagging behind the developed countries of the
Russian Federation is possible if the following conditions are met:

e increasing the competitiveness of the industry through the implementation and
development of breakthrough business models and technologies, such as digital
platforms, advanced analytics of big amount of data, 3D printing, robotization, 10T,
artificial intelligence, neural networks, blockchain, etc.;

e increasing the transparency of cooperation process with the government, and, as a
result, increasing the working climate, which supposes easing the procedures of
providing services (registration of a legal entity, obtaining permits, tax declaration,
development of a system of digital services for business and online services);

¢ government finance of educational sphere, cadres preparation, who have DT, creation
of re-preparation centers, special programs of adaptation for freed personnel;

e implementation of measures aimed at improving the quality and convenience of
receiving services in the field of medicine, culture, education, transport, public and
economic security;

¢ softening the regulatory regime, creating sandboxes (special legal regimes) for pilot
projects, developing uniform standards in the field of DT;

e stimulating the interest to digital innovations and development of digital culture,
having positive social effect.

Conclusion

Nowadays digital economics becomes one of the main of the main factors, having
impact on economic growth and has important consequences for Gross National Product
(GNP), production and well-being of households in all sectors of the economy. For
successful development of digital economics and reducing the separation with leader-
countries Russia has to grow cadre, intellectual and technological advantages, form deep
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normative basis for implementing DT in all spheres of the life. The strategy of intensive
economics’ digitalization and bet on its full transformation, which supposes fundamental
re-building government approaches to making decisions, will lead to keeping
competitiveness on the global market and reaching positive results.
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Abstract

The article is devoted to the study of the development of artificial intelligence (Al)
technologies and its presentation as the fundamental basis of the digital economy concept,
which is implemented within the framework of the Industry 4.0. The purpose of the
research carried out in the article is to analyze the areas of effective application of Al
methods and tools, as well as to assess the potential for introducing Al into the business
sphere. The theoretical and practical aspects of the application of Al technologies in
various sectors of the economy are considered. It has been determined that the high cost
of introducing technologies and establishing the stages of its functioning is a significant
barrier to the use of Al. The data obtained during the course showed that organizations
that have invested in identifying, aggregating, standardizing and labeling data will be well
placed to combine Al with analytics, 10T and other technologies. It has been found that
DevOps techniques can be used to successfully integrate and organize teams, placing
development teams and operations teams in a feedback loop for ongoing collaboration
and interactive changes to new products. Criteria for assessing the level of maturity of the
branches of Al have been determined.
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AHHOTANUA

Crarbs MOCBAILEHA UCCIEIOBAHUIO PAa3BUTUS TEXHOJIOTUN NCKYCCTBEHHOIO MHTEIIEKTa
U TIPEJCTABJICHUS ero (QyHIaMEHTAIbHONH OCHOBOW KOHIEHINH MHU(DPOBOM IKOHOMHUKH,
peanusyromeld B pamkax konuenuuu «Mumyctpus 4.0». Llensro mpoBoguMoro B cratbe
WCCIICIOBAHMSI SIBIISIETCS aHanu3 ooOsactedt 3(h(HEeKTHBHOrO TPUMEHEHUST METOJOB H
WHCTPYMEHTOB MCKYCCTBEHHOI'O MHTEIIJIEKTA, @ TAK)KE OLIEHKA MOTEHIMala BHEAPECHUS
UCKYCCTBEHHOT'O WHTEIUICKTa B Ou3Hec-chepy. PaccMoTpeHbl TeopeTHueckue u
MIPAaKTUYECKHE ACMEKThl MNPUMEHEHUS TEXHOJOTMA HCKYCCTBEHHOTO HWHTEJIEKTa B
pa3IMYHBIX CEKTOpax »SKOHOMUKH. OmpeneneHo, YTO BBICOKAas II€HA BHEIPEHUS
TEXHOJOTHI M HallaXUBaHHS JTarnoB €€ (YHKIMOHUPOBAHUS SBJSETCS 3HAYUMBIM
OapbepoM JIsi UCTOJIB30BAHUS MCKYCCTBEHHOT'O MHTEIJIEKTA. JlaHHBIC MOTy4YeHHBIE B
XO0Jle TOKa3aJld, YTO OpraHU3alud, KOTOpPble WHBECTUPOBAIU B HIECHTHU(UKAIIHUIO,
arperupoBaHue, CTAHAAPTU3AIMI0O U MAPKUPOBKY JaHHBIX, OyJAyT HMETh XOpOIIUE
BO3MOXXHOCTH Ji1 OObEIUHEHHsS] UCKYCCTBEHHOTO HHTEIUIeKTa ¢ aHanuTukou, loT u
JIPYTUMU TEXHOJIOTHSIMU. YCTAaHOBJIEHO, 4YTO JJisi YCHEHIHOrO OOBEAMHEHUs U
opranu3anuy paboThl KOMaHJ MOTYT OBITh HCIIOJIb30BaHbI MeTo/ibl DevOps, koTopbie
MOMEIIAIOT KOMaH bl Pa3pabOTKH U OTIEPALIMOHHBIE TPYIINbBI B LUK OOPATHON CBS3H IS
MOCTOSIHHOTO COTPYAHMYECTBA M HWHTEPAKTUBHBIX H3MEHEHUW HOBBIX IPOIYKTOB.
OrmpeziesieHbl  KPUTEPUM  OLEHKH YPOBHS 3PEJIOCTH  OTpaciied  MCKYCCTBEHHOTO
MHTEJUICKTA.

Ki1roueBble c10Ba: MCKYCCTBEHHbIN HHTEIUIEKT, LU(POBAs MOJIE/Ib SKOHOMUKH, TPEH IbI
peiHKa, Meroabl DevOps, oTpacieBoe NPUMEHEHHE HCKYCCTBEHHOTO HHTEJUIEKTA,
TpaHchopManus OM3HeC-PoIeccoB, HUPPOBOM MAPKETHHT.

Resumen

El articulo esta dedicado al estudio del desarrollo de tecnologias de inteligencia artificial
(IA) y su presentacion como base fundamental del concepto de economia digital, que se
implementa en el marco de la Industria 4.0. El propdsito de la investigacion realizada en
el articulo es analizar las areas de aplicacion efectiva de los métodos y herramientas de
IA, asi como evaluar el potencial para introducir la 1A en el ambito empresarial. Se
consideran los aspectos tedricos y practicos de la aplicacion de tecnologias de IA en
varios sectores de la economia. Se ha determinado que el alto costo de introducir
tecnologias y establecer las etapas de su funcionamiento es una barrera importante para
el uso de la IA. Los datos obtenidos durante el curso mostraron que las organizaciones
que han invertido en identificar, agregar, estandarizar y etiquetar datos estaran bien
posicionadas para combinar IA con analisis, 10T y otras tecnologias. Se ha descubierto
que las técnicas de DevOps se pueden utilizar para integrar y organizar equipos con éxito,
colocando a los equipos de desarrollo y operaciones en un circuito de retroalimentacion
para la colaboracion continua y los cambios interactivos en nuevos productos. Se han
determinado criterios para evaluar el nivel de madurez de las ramas de la 1A.
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marketing digital.

Introduction

In connection with the digital transformations taking place in modern realities, the
emergence and application of new technologies tends to increase. All spheres of business
and public life are introduced by smart systems that can operate effectively in a
dynamically changing world. The digital economy is the basis of the entire system of
government, economy, new business models and basis of the fourth industrial revolution.
Al technology has been researched for over half a century. In the course of the
development of this field of science, interest in such a promising area of IT field varied
depending on scientific achievements and the development of applied areas of Al
application. Over the past 10 years, there have been many important advances in
improving the components of this technology, and IT market has identified new possible
uses for Al. Business entities need to use this tool to maintain competitiveness and
develop their subsystems, which prompts states to join the technological race in order to
stimulate the economy, strengthen their geopolitical positions and improve the living
standards of the population (Dadashev & Ustinova, 2019). This opinion is shared by the
leaders of states, as well as the heads of the largest corporations. The purpose of this study
is to analyze the areas of effective application of Al methods and tools, as well as to assess
the potential for introducing Al into the business sphere.

Literature Review

Currently, Al is a general term that combines many more specific concepts, such as
computer vision, neural networks and machine learning. This is the so-called "Al in a
narrow sense”, which is defined through the description of the use cases of technology,
which include the use of large amounts of data for the analysis, modeling and forecasting
of events. Al in the broadest sense (strong Al) is a "super machine” that is able to
independently develop and make decisions without being guided by the models and sets
of rules that are previously provided to it for processing. The term Al as a tracing paper
from English does not satisfy the experts: many of them talk about inaccurate translation,
which distorts the essence of the technology. Instead, a whole set of terms is proposed:
broader - robotic intelligence, inhuman intelligence; or more tool-focused - neural
network, (deep) machine learning. In any case, the emphasis is shifting from the human
and the analogue of human intelligence. Experts explain the term through tools that work
autonomously and not always in the image and likeness of a person. We can even say that
it is precisely other forms, different from human thinking that will lead to the success of
Al (Sokolova & Galdin, 2018).

Within the framework of the research carried out in the article, the concept of Al is
defined in its broadest sense - as a set of technologies for processing various types of data
and information, in particular, capable of interpreting such data, extracting knowledge
and using it to achieve certain goals. Machine learning, in turn, is defined as a class of Al
methods, which are characterized by the performance of specific tasks by computer
systems by correlating them with previously performed tasks of a similar type without
using explicitly established instructions. Al is already creating additional sources for the
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growth of business value. Al leaders are scaling up their investments and devising large-
scale strategies for implementation. The assessment of the size of Al market in the
Russian Federation varies greatly depending on the research methodology. We consider
in more detail the criteria for assessing the level of maturity of Al industries (Table 1).

Table 1.
Criteria for assessing the level of maturity of Al industries.
Rating o Legacy Al Ready Al Native
element Criterion (1 point) (2 points) (3 points)
Software and architecture. Solutions for  Solutions for >
Availability of specialized Individual 1-10% of 10% of the
industry solutions based  solutions industry industry's
on Al processes processes
. Data is .
Data. Data availability Data Is available and Datg 1S
o poorly available and
and usability for the . used for
. available and used for > 10%
development of industry 1-10% of -
) mostly not : of industry
solutions industry
used processes
processes
Mainly on- mg{]c;;r
Hardware. Percentage of  premise, y Major industry
- S players use
large and midsize individual . players use
o . - onpremise /
companies in the industry  companies PaaS / SaaS as
. laaS as well
using laas / PaaS / SaaS use laaS/ well as laaS
X as PaaS/
cloud services PaaS / SaaS SaasS elements
elements
elements
Removes Stimulates the
Regulation. Existence of  Has little . development of
. ) S . major
Foundation incentive industry impact on the ; new
of Al regulation industry barriers to applications for
the use of Al Al

Personnel and
qualifications. Percentage
of d-people from the total
number of employeesin  <1% 1-10% >10%
the industry (from the
number of the central
office)

Popularization. Level of
awareness of companies

. . <10% 10-50% >50%
about industry solutions
in the field of Al
Investments. Percentage
of investment in the
Industry development of Al from <1% 1-10% >10%

indicators all investments in the
industry, including
intracorporate
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According to the results of the research "Current trends in the market of Al and
machine learning" at the end of 2017, Al segment in Russia was limited to 700 million
rubles. Al market is expected to grow to 28 billion rubles by 2021. According to the
forecasts of the authors of the study, its growth will be stimulated by the financial sector,
retail trade and industry. According to the results of the research "Digital Economy:
Global Trends and Practice of Russian Business" conducted by the Higher School of
Economics, digital technologies came out on top in terms of the greatest impact on
business: loT and industrial automation (60%), digital design and modeling (58%),
virtualization technologies, remote access, remote office, etc. (57%), mobile technologies
and cross-channel communications (55%). Analyzing the data obtained by American and
British financial analysts, we can draw obvious conclusions that the rapid development
of robotics using Al technologies will lead to another leap in productivity. According to
experts, this figure will grow by 30% in the whole world, accompanied by a decrease in
labor costs in the range of 20-33%. Naturally, first of all, the so-called “disruptive
innovations” will affect the most developed countries, which will lead to a technological
reboot of several key industries at once (Mustafina, 2019).

Research Materials and Methods

The research used the methods of quantitative and qualitative expert interviews. In
addition, an analysis of the secondary data was carried out. Research experts - Russian
and international leaders and leading specialists in the field of Al involved in the
implementation of related projects in various segments (industrial production, retail, etc.).

Recently, there has been an impressive leap forward in the development and
especially the application of Al based on the use of neural networks. Great results have
been obtained in solving problems such as speech, image and face recognition. These
technologies are based on a rather crude copying of the work of the human brain and do
not always give the expected results. The challenge for science is to understand how Al
works. Technologies often start working before our understanding of all the details of
their work. Without this understanding, all sorts of incidents inevitably arise. The main
problem in Al theory is to understand why neural networks work, despite the fact that,
from the point of view of classical mathematics, the task of constructing neural networks
is incorrect, because the number of observations (training examples) is several orders of
magnitude less than the number of determined parameters, but, nevertheless, in practice,
the network works. We do not yet have a theoretical understanding of why the network
works. Although it should not stop us to introduce these technologies. The main challenge
for scientists is to learn as soon as possible how Al technology works. To raise Al to a
new level of development and obtain predictable and reliable results, it is necessary to
build a new or significantly modify the existing theory of Al (Efimova, 2020).

Analyzing the potential of Al, researchers began to look for new areas of its
application, primarily in conjunction with improving business processes. The use of Al
in this area makes it possible to make business processes flexible and adaptive, abandon
traditional pipelines and move on to the idea of integrating advanced Al systems and
people. This approach allows radically changing the interaction of a machine and a person
and forming integrated teams of robots and people. Such teams are able to quickly process
large amounts of data during production operations, assimilate new information and adapt
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to continuously changing conditions. These Al capabilities allow companies to reengineer
their business processes, significantly increase their productivity and reduce costs. Thus,
one of the main directions of development and implementation of Al in industry is the
reengineering of business processes. Another area is to supplement and expand human
capabilities, when machines do what they can best (performing repetitive, monotonous
tasks with processing enormous amounts of data), and people do what they do best
(working with ambiguous information, inference in difficult cases, decision-making in
conditions with a high level of uncertainty, creativity, etc.). This direction is usually called
the third wave of business transformation (Kryukova & Mikhalenko, 2017).

Statistics show that in the period 2016-2019 revenues of the world market for Al
increased by 350%, from 3221.8 to $ 11283.76 million (Figure 1). By 2025, revenues are
expected to rise to $ 89847.26 million.
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Figure 1. Revenues from the global market of Al from 2016 to 2025, million $

The impact of Al on world GDP is due to increased labor productivity,
personalization, reduced time consumption and improved quality of products, works and
services. Global labor productivity growth is expected to account for 55% of the
cumulative impact of Al on global GDP over 2017-2030. We consider the use of Al in
various sectors of the economy (Petrov, 2019).

Marketing and advertising. The introduction of Al in the field of marketing and
advertising affects the increase in business profitability, significant improvement in
targeting and increase in customer focus. At the same time, these benefits from Al can be
used by companies from any sphere: banking, metallurgy, transport. The growing
introduction of Big Data technology into the advertising market requires both advertisers
and agencies to apply Al technologies to effectively analyze user data in order to obtain
accurate knowledge about the audience and customer preferences. At the same time, Al
allows not only to obtain complete information about users, but also to predict their
behavior in the future. Al in ads is used for targeting. This is typical not only for banks,
but for all digital marketing. Banks have information about transactions and this gives an
advantage (Trofimov, 2019).

Retail. Al in retail is finding ever more widespread use: it is not only improving
communication with customers, but also pricing optimization, working with inventory,
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making decisions about the time and format of promotions and sales. According to
experts, today any large retail company uses Al. This is due to the amount of data that
can be analyzed in real time. In addition, the benefits are immediately noticeable through
the use of process automation tools. There are main tools: automatic (smart) cash registers
and recommendation services. Stores provide ordering of products based on the analysis
of consumer activity. Consumers are offered discounts on goods according to their
shopping basket, promotions and special offers are formed.

Banking. This sector of the economy is noted by all experts as the most promising
for the development of Al. This can be explained by the fact that banks have a large
amount of data that can be analyzed. The use of Al in the banking sector can be divided
into two types: solving the internal tasks of the bank as an organization and customer
service. To improve efficiency and simplify internal processes, decision-making
automation tools and tools that increase the number of decisions are used (for example,
various scoring options). Robots are also often used to automate internal processes. They
help improve the efficiency of basic routine procedures. Machine intelligence is
applicable for scoring, quick decision-making, risk assessment when issuing a loan and
when analyzing a borrower's solvency. Scoring is also used to work with clients - these
are numerous tools that allow identifying creditworthy citizens, and the formation of
individual proposals for deposits and tariffs. Another tool is face recognition technology
that can be used to identify customers. The potential of this technology also improves
safety.

Telecommunications. Telecommunications companies, like banks, have an
extensive database of their subscribers. Therefore, one of the first areas of application of
Al in telecommunications was marketing, in particular, solutions for retaining customers
and increasing their loyalty. Today, telecommunications companies use chat bots to
answer customer questions, predictive analytics to form a tariff grid and calculate the
likelihood of subscribers using certain services. Companies use machine learning and
behavioral analysis based on machine learning to calculate fraudulent calls. Al allows
predicting the load of network resources and optimize their distribution in accordance
with forecasts.

Industry. The heavy industry sector has great potential in the implementation of Al,
primarily through rapid prototyping or dynamic resource allocation - equipment
modification. For manufacturing companies, the main advantage of Al is the reduction in
the number of errors in work related to the human factor, reduction in the number of
manual work processes and predictive analytics. A joint study by Tsifra and the Russian
Union of Industrialists and Entrepreneurs reflects the upward trend in demand for Al
technologies from industrialists. According to the study, Al is used in industry to increase
the service life of industrial equipment and improve the efficiency of its maintenance is
44%. In the Russian industry, Al technologies are used in production (metallurgy,
chemistry, petrochemistry, oil refining and oil production) - 22%, in the electric power
industry - 11%. The remaining 23% are research papers from universities exploring the
application of Al methods in new areas for the industrial sector. The experts interviewed
for this study are also optimistic in their forecasts of the effectiveness of Al
implementation in industry and note the advantage of large databases for work that
stimulate the development of Al. The data is used to train Al systems, for forecasting and
for the development of recommender systems, which are then used to optimize production
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and administrative processes. Al helps to work with a large number of factors, analyze
the influence of each and draw conclusions.

The most common elements of Al in industry are automated tools and cognitive
assistants. Also, digital twins are often used systems that, based on machine learning, help
optimize organizational processes. These technologies are gradually replacing workers
who perform typical tasks, which in turn lead to cost savings.

The results of various studies carried out in Russia and abroad show a number of
common problems faced by organizations implementing Al technologies. Most experts
share the opinion that this is a fundamentally new phenomenon that is becoming a
challenge not only for a group of professionals, but for the entire society. According to
analytical companies SAS and Deloitte, the main difficulties in the development of Al
are (Shchurina & Danilov, 2019):

changing the list of professions and human skills in demand;

regulatory and legal risks;

ethical issues.

international research draws attention to several blocks of barriers to the introduction
and use of Al. Pioneer organizations identify among the main barriers to the adoption
of Al technologies;

lack of support from management;

unclear business case.

The latter challenge was most often mentioned by Russian experts during in-depth
interviews. The high cost of introducing technologies and establishing the stages of its
functioning is a significant barrier to the use of Al. The economic benefit cannot always
be demonstrated in the short term, which may be the reason for the closure of individual
projects. Al has a more promising development when interacting with other technologies
that are gaining popularity in 2019. Successful Al integration with other technologies
starts with data. Organizations that have invested in identifying, aggregating,
standardizing, and labeling data will be well positioned to combine Al with analytics, 10T
and other technologies. To successfully connect and organize teams, DevOps techniques
can be used, which put development teams and operations teams in a feedback loop for
ongoing collaboration and interactive changes to new products. At the same time, it is
necessary to create new roles for employees as translators and links between different
groups. Models also need regular testing, updating and replacement (llin et al., 2017).

DevOps enables software deployments that are stable, fast and reliable, including
through continuous testing, to avoid the delays and quality issues inherent in the classic
design model. DevOps culture can evolve in companies either in an evolutionary way,
when employees understand that processes are emerging that can be automated or in order
to achieve new business goals. When a company needs to put new processes on track, it
always needs specialists who can implement and develop the right tools. There are several
benefits to the business moving to DevOps:

o faster time to market (faster cycle times and faster deployment);
o improved quality (increased availability, fewer disruptions, etc.);
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e increase in organizational efficiency (more time is spent on activities associated with
an increase in the value of the product in comparison with losses or in the amount of
functionality transferred to the customer).

Results

Today in Russia, as in the whole world, interest in Al is huge: leading countries of
the world are developing strategies for the development of Al, technology is discussed at
all possible levels, from scientific conferences to social networks. At the same time, there
is currently no generally accepted understanding and unified definition of what Al is. As
a result, the attitude to technology on the part of society and industry is still ambiguous:
questions remain regarding the safety of using technology, its impact on social well-being
and human rights (in particular, right to privacy). Business and government agencies in
Russia have already come to understand the benefits that the introduction of Al
technology brings, but most business representatives do not yet fully understand how
exactly the technology should be applied in order to achieve the results they need. The
situation is gradually changing with the start of discussion of this topic at the highest
government levels, as well as with the emergence of various successful cases of using Al.

Technology development leaders are USA, China, Japan. The participants in this
study rank Russia among the countries with a high potential for the introduction of Al.
The main types of application of Al technology in Russia, identified in the course of the
study, generally coincide with global trends. In Russian companies, these are:

e agents (automated support services for banks, medical and
telecommunications institutions, chat bots of client services);

e algorithms that optimize decision-making process are used in all areas: from
industry (recommendation systems for making technological decisions, improving
production safety) to retail (logistics tasks, studying customer behavior) and banks
(forming individual proposals, improving targeting);

e automation of production processes in companies with a wide profile, "smart"
devices (image recognition systems).

Conclusions

According to experts, the leaders in the implementation and use of Al in the Russian
market are industrial enterprises, banks, telecommunications companies and retail.
Industrial enterprises are actively introducing tools for automating internal and
production processes. Recommender services are used at all stages of the production
process for monitoring current processes and for predicting future events. The banking
industry uses various scoring tools to automate routine functions, streamline and speed
up decision-making processes. Banks use the accumulated knowledge about their
customers and develop recommendation services on this basis. For identification and
security purposes, image recognition technologies (biometrics, face recognition) are used.
Telecommunications companies use chat bots to answer customer questions, predictive
analytics to form a tariff grid and calculate the likelihood of subscribers using certain
services. Companies use machine learning and behavioral analysis based on machine
learning to calculate fraudulent calls. Al allows predicting the load of network resources
and optimize their distribution in accordance with forecasts.
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