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Digital economy: theory and practice
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DIGITAL SEGMENT OF THE REAL ECONOMY:
DIGITAL ECONOMY IN THE CONTEXT OF ANALOG ECONOMY

T.N. Yudina

Lomonosov Moscow State University, Moscow, Russian Federation

Formation, development and institutionalization of digital economy (DE) is in its third year
now in the Russian Federation. However, there is still no comprehensive understanding of DE in
foreign or Russian economic science, and no fundamental studies have been carried out on digital
economy’s relationship with the analog and real economies. The goal of this article is to gain
further insight into the phenomenon and analyze the results of the fourth information revolution
(using Peter Drucker’s definition) and the fourth industrial revolution (using Klaus Schwab’s
definition), institutional environment of digital economy, and, ultimately, the digital segment of
the real economy. The study presents the theoretical and practical fundamentals of analog, real
and digital economies, refining their definitions. Digital economy, or, rather digital information
economy, is represented in the context of a new type of mixed economy, analog-to-digital; this
concept is introduced for the very first time. Information, or, more precisely, energy and
information, technological and production know-how are considered as the main resource of the
digital economy. Original appraised interpretation is provided for DE as an emerging system (and
possibly antisystem) of production and/or economic relations that can function without direct
human participation «in the field of production as Industry 4.0 (cyber systems together with the
«Internet of Everything»), virtual distribution, exchange via digital platforms and individualized
consumption as the main phase of reproduction of information goods» in digital form.
Technological essence, parameters in the form of digital technologies and the role of digital
economy as a digital segment of the real economy have been defined. The new practically
important results obtained in the study are the correlation between the digital sector and the real
economy, exceeding economic growth rates of DE compared to those of analog economy at the
present time. Viability of the analog economy is demonstrated in contrast to speculations on the
«demise of analog economy» (discussed at the Information Technology of Industrial Russia
conference). Interaction and direct correlation of analog and digital economies have been
revealed.

Keywords: digital segment of real economy, analog economy, real economy, digital
economy, analog and digital economy, information and digital economy, information,
technological and production know-how, digitalization, information technology of Industrial
Russia conference

Citation: T.N. Yudina, Digital segment of the real economy: digital economy in the context of
analog economy, St. Petersburg State Polytechnical University Journal. Economics, 12 (2) (2019)
7—18. DOI: 10.18721/JE.12201
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IIUO®POBOI CETMEHT PEAJIbHO DKOHOMMUKU:
IIU®POBAS DPKOHOMUKA B KOHTEKCTE AHAJIOTOBOM

T.H. IOnuna

MockoBcKuii rocynapcTBeHHbI yHUBepcuTeT uM. M. B. JloMmoHOCOBa,
r. Mocksa, Poccuiickas ®eneparus

Tpetwuit rog uaeT GopMUPOBaHNE U Pa3BUTHE IIU(GPOBOM SKOHOMHUKH, €€ MHCTUTYLIMOHAJIH -
3auusl B Poccun, ogHaKoO LIETOCTHOTO €€ OCMBICACHMS, (DYHIaMEHTAJIbHOTO MCCIEAOBAHUS €€
B3aMMOJICHICTBUSI C aHAJIOTOBO M peajlbHOIf 9KOHOMUKAMU B 3apyOeXXHOU M pOCCUIMCKON 3KO-
HOMMYECKOI Hayke He mpowu3solilio. Lleab naHHOro MccienoBaHusl — AajibHellIee OCMbICIEHUE
W aHaJiu3 pe3yJIbTaToB YeTBepToil nHpopMauroHHo# (1o IMurtepy JpyKepy) U 4eTBepTOil mpo-
MbiuieHHoi#t (nmo Knaycy Maprtuny IlIBaGy) peBonionuili, MHCTUTYLIMOHAIBLHOM cpelnbl LIM(ppo-
BOi1 5KOHOMUKHM, a B KOHEUHOM UTOTe — IMMPOBOTO CErMEHTa pealbHOI 3KOHOMUKU. OTpaxke-
HbI pe3yJbTaThl UCCAEA0BAHUS TEOPETUUECKUX U MPAKTUUYECKUX OCHOB aHAJIOTOBOI U peaibHOM,
a Takke IMOPOBOIT SKOHOMUK, YTOUHSIOTCS UX ONpeneeHus, TapaMmeTpsl. LludpoBass sKoHO-
MUKa, a TOYHee, MHGOPMaLMOHHO-1IM(bPOBasi 9KOHOMKKA, MO3ULIMOHUPYETCSI B KOHTEKCTE HO-
BOTO THUIIAa CMEIIaHHOM 3KOHOMMKHU KaK aHaJ0TroBO-LM(MPOBOIl — MOHSTHS, BBEAEHHOIO aBTO-
pOM BIiepBBIe B HaydHBII 060poT. MH(OpMaims, a KoHKpeTHee, SHepTust U MHhOpMAaIns, TeX-
HoJIOTMYecKasl TIPOM3BOACTBeHHAsI MH(OPMAaILIs, MpeacTaBIeHbl KaK OCHOBHOM pecypc Ludpo-
BOIf SKOHOMUKU. [laHa opUTWHaIbHAST alpoOMpPOBaHHAsST aBTOPCKast TPAaKTOBKa IIM(MPOBOIl KO-
HOMMKM Kak (opMUpYIOLIENCsS] CUCTEMBbI, a BO3MOXHO, U aHTUCHUCTEMBI MPOU3BOJACTBEHHBIX
W/WI 9KOHOMUYECKUX OTHOIICHU, KOTOpasi MOXeT QYHKIIMOHUPOBATh U 6€3 HETTOCPEICTBEH -
HOTO y4yacTusl 4ejaoBeKa «B cdhepe mpousBoacTtBa Kak MHmyctpum 4.0 (kubepcucTeMbl BKyTIE ¢
“UHTEPHETOM BCEro”), BUPTYaJbHOTO paclpesieieHusl, OOMeHa MOCPeACTBOM LIM(POBBIX TIaT-
GopM ¥ MHAMBUAYATUM3UPOBAHHOIO TOTPEeOJIeHNS KaK TJaBHOM (ha3bl BOCIPOM3BOACTBA MH-
(opMallMOHHBIX Ojlar» B 1UppoBoii (opMe. OmpenesieHbl TEXHOJIOTUYECKasl CYLIHOCTh, Mapa-
MeTpbl B popMe LIUMMPPOBBIX TEXHOJOTUM M 3HaUeHUE LMOPOBOIl SKOHOMMKHU KakK LIM(PPOBOTo
cerMeHTa peajbHOi dKOHOMUKHU. C TOUYKM 3peHUs MTPAKTUIECKO HOBU3HBI TTOKa3aHO COOTHO-
1eHue 1MGpPOBOro CeKTopa B peaibHON 9KOHOMMKE, a TaKKe MPEeBOCXOMSIINE TEeMIIbI 3KOHO-
MHUYECKOTO pocTa HU(POBOil 5KOHOMUKH, TI0 CPAaBHEHWIO C aHAJIOTOBOM, HA COBPEMEHHOM 3Ta-
ne. IlokazaHa >XM3HECIIOCOOHOCTh aHAJIOTOBOM 3KOHOMUKM, B OTJMYME OT KOHIENTa KOHdbe-
penmu HUTTP—2017 «ludposast uamycTpus mpomeltiuieHHo#t Poccun» 06 «ymupaHum aHaio-
TroBOIi 9KOHOMUKMW». OnpenesieHbl B3aMMOACHCTBUE U MpsIMasl CBA3b aHAJIOroBOU U MG poBoit
9KOHOMUK.

KimoueBbie cioBa: 1dpoBOii CETMEHT peajlbHOM 3KOHOMHUKM, aHAJIOroBas 3KOHOMMKA, pe-
aJibHasi SKOHOMMKa, IK(PpoBasi SKOHOMUKA, aHAJIOro-uudpoBasi 5KOHOMUKA, UH(HOPMALMOHHO-
mdpoBasi SKOHOMUKA, SHePTrusi M WHGopMaIlrs, TEXHOJIOTMIecKasi TTPOU3BOJACTBeHHasT WHGMOP-
Maius, udpoBusaius, Hudposas MHAYCTpUs npoMbiiiuieHHoU Poccuu (LIUTTP—2017)

Ccpbutka npu mutupoBannn: FOquna T.H. LlndpoBoit cerMeHT pealbHOM 3KOHOMUKU: LIUDPO-
Basi 9KOHOMUKaA B KOHTeKCcTe aHayoroBoii // HayuHo-texanueckue Bemomoctu CIT6ITTY. DkoHo-
muueckue Hayku. 2019. T. 12, Ne 2. C. 7—18. DOI: 10.18721/JE.12201

«I know everything,» said Wikipedia. Introduction. It was only in January 2016 that the
«I can find everything,» said Yandex. President of the Russian Federation announced a
«I 'am the greatest of them all,» said the Internet. policy towards building a digital economy (DE) as
«Well now,» grinned the electricity. the economy of the new technological generation.

Mikhail Kovalchuk  Over the next two years (2017—2018) and in early
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2019, the digital economy has become a key
sociocultural, institutional and economic concept in
the vast majority of foreign, Russian and international
economic information platforms, such as summits,
conferences, congresses, forums, symposia, round
tables, lectures, seminars, reports, speeches, programs,
as well as in publications in the media and in academic
publishing. Since 2018, our country is facing the
challenge of a digital technology breakthrough [10]. It
has been three years now that digital economy has
been integrated into Russian economic practices
(although it has been first introduced into practice
much earlier) as digitalization of different aspects of
human life (including economic aspects); moreover,
simultaneous digitalization of the entire society
(transformation of the information society into a
digital society, referred to as society 5.0 and society
6.0) is underway.

The World Bank 2016 Report on Developing the
Digital Economy in Russia ranked the country 28th
in the world in terms of the human capital
development index [1, p. 6], and 41st in terms of the
social and economic benefits obtained from digital
transformation. Russia was ranked 61st in terms of
the impact of information and communication
technologies (ICT) on the efficiency of public
administration, 75th in terms of the impact of ICT on
new forms of organization, 88th in terms of the impact
of ICT on the availability of basic services [1, p. 12].

Holding a speech before the students of the Sirius
Educational Center, the President of the Russian
Federation said that the prize for creating a digital
economy would be to rule the world. This situation
with DE is similar to the creation and possession of
nuclear weapons in the 1940s. Many countries of the
world are participating in the big digital game to rule
the world, with the digital economies of USA and
China leading the race. However, no comprehensive
analysis has been carried out so far on the most urgent
and vital problem of digital economy and digital
society in the context of analog and real economies.
Digital practice and its institutionalization (in the
form of World Bank Reports, Decree of the President
of the Russian Federation, Government Program on
Digital Economy of the Russian Federation, etc.) are
currently ahead of fundamental and even applied

studies on socio-economics and philosophy of
economics. In the context of information warfare and
cyberwarfare, there is much speculative, false, fake or
non-professional data on DE, including the data
given in the scientific literature. The prospects for the
real and analog economies of the Russian Federation,
its neo-industrialization, re-industrialization and
digital transformation have not been clearly outlined,
given the country’s digital dependence and Internet
dependence on the United States. Fundamental
economics, whose foundations were laid down by
Lomonosov, should be able to answer the question
put forward by the President of the Russian
Federation, namely, how the Russian economy could
move into a «higher league of economies».

Problem statement. The goal of this study is to
better comprehend and analyze the results of the
fourth information and fourth industrial revolutions,
the digital information economy (DIE) as
information economy 2.0 and the institutional and
economic environment of digital economy, and,
ultimately, the digital segment of the real economy
through the prism of a new type of mixed economy,
analog-to-digital. This problem is the subject of our
analysis.

Research methodology. The studies of well-known
foreign scientists have served as a primary theoretical
and methodological basis for the study. For example,
Peter Drucker considered the information revolution
of the 1970s, without presuming to call it the fourth
information revolution (terming the revolution
related to invention of the printing press as the third
information revolution). The ideas and concepts of
digital economy did not originate with Russian
scientists and officials. This is a global challenge in
the context of hybrid, humanitarian, genetic and
cyber warfare, a megaproject and a metaproject,
which was first theorized in 1994 by the «cyber-guru
of the world», Canadian scholar Don Tapscott [7],
and by Nicholas Negraponte [14] from the
Massachusetts Institute of Technology (USA) in
1995. Notably, the term digital economy has been
adopted in the European Union and in Russia, while
the more technology-oriented term «API economy»
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is common in the USA (used by such companies as
Deloitte, IBM, etc.). Klaus Martin Schwab's
fundamental works are dedicated to the fourth
industrial revolution, the «conceptual framework for
understanding the technological revolution» [8, p.
11] and to digital revolution technologies [9]. The
Oxford Dictionary defines digital economy as «an
economy which functions primarily by means of
digital technology, especially electronic transactions
made using the Internet» [15]. Many studies of both
foreign and Russian economists have been written on
the subject of DE, namely, on information and digital
economies (Apatova, Babkin, Dyatlov, Lugachev,
Strelets, Chinaeva, Yudina, and others). Particular
attention has been paid to applied problems of DE:
electronic commerce (Lapidus et al.); digital
platforms, platform economy  (Geliskhanov,
Markova, Shastitko and others). Nevertheless, there
has been as yet no comprehensive study of digital
economy, and its purposes, essence and beneficiaries
have been largely left ignored; moreover, the
concepts of analog and real economies are fading into
oblivion in academic discussion.

The study used the following methods of economic
analysis: comprehensive, systemic, deductive,
institutional, historical/economic, philosophical/
economic, statistical, as well as the project method.

Digital, analog and real economy. Let us try to
provide theoretical and methodological answers to the
difficult question of the relationship between digital and
analog economies, defining the very concepts of digital,
analog and real economics in terms of digitalization as
one of the current trends in the development of national
and global economies and explaining their practical
significance, parameters and directions. In the context
of real economy, digital economy should not be
confused with augmented reality as a technique that
allows to use information and digital technologies to
supplement the real world with data about it. Back in
1997, Ronald Azuma postulated that augmented
reality is a system combining the virtual and the real,
which «interacts in real time; is registered in three
dimensions» [12, p. 356].

Extensive debate on the topic of digital economy
started in the Russian Federation after the World
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Bank's Digital Dividends report was presented at the
Open Innovations platform in Skolkovo in the
autumn of 2016. The concept of institutionalizing the
«digital economy» of the Russian Federation was
compiled and circulated by the World Bank in 2016
and is described in the Digital Dividends World
Development Report (2016 World Bank Review).
The report pointed out the following directions for
digitalization in Russia: «open data, e-government
system, efforts of domestic digital giants like Yandex,
Kaspersky, online order services, reducing the term
of registration of ownership rights by using
information technology to 10 days» [19]. Within this
document, the World Bank defined digital economy
as «a system of economic, social and cultural
relations based on use of digital information and
communication technologies» [19]. However, some
methods proposed in the 2016 WB Report for
digitalization in the Russian Federation contradict
the Russian Government's 2017 statements on digital
economy. For example, according to the summary
program of the Government of the Russian
Federation in 2017, the following directions for
forming DE in the Russian Federation emerged: legal
regulation, competences, education and personnel,
cybersecurity, infrastructure [4].

However, it was earlier that the era of digital
economy began in Russia and around the world: it
was in the early 2010s with the advent of affordable
smartphones. The user of a smartphone, i.e., not a
supercomputer but a terminal with access to the
global network is the very image of the digital
economy itself. The economic and institutional
origins of digitalization in the Russian Federation are
thus interwined. Meanwhile, the digital economy has
begun to expand, interacting with the real and analog
economies.

The concepts of analog and digital computers
and analog and digital signals from the theory of
signals should be introduced to facilitate
understanding of analog and digital economies from
the standpoint of technology and information as the
main production factors of information economy.
Analog and digital computers, as well as their
corresponding analog and digital technologies and
carriers are the criteria for analog and digital
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economies only in the narrow (technological) sense
of the word.

Analog economy in the narrow sense of the word
is connected with use of analog computers,
technologies and carriers. They process information
presented in analog or form by
reproducing the connections and relationships
between constantly and continuously varying physical
quantities equivalent to the original data, which are
typical for this class. Electrical currents and voltages
are used as machine variables in electronic analog
computers. There are analog computers with
automatic software and with manual control. The

continuous

difference between analog and digital computers is in
the set of problems solved and the methods for their
execution; in addition, the latter have higher speeds
and are easy to program. Digital computers also
process information represented in digital form. Each
digit in digital computers corresponds to one or
several discrete signals, with a digital algorithm (1,0
binary code) used. Modern digital computers are
represented by computers and supercomputers whose
wide use actually marked the beginning of the digital
economy.

Analog economy is connected to analog
technologies used in the real economy (for example,
analog television, photography, etc.), as well as
analog information carriers (gramophone records,
videotapes, etc.). In the broad sense of the word,
analog economy can be synonymous with the real
economy. Real economy, according to reproduction
theory (political economy, economic theory), is the
economic activity of the society associated with
reproduction of real non-digital goods and services.
This is also a set of production and economic
relations that evolve in the system of production,
distribution, exchange and consumption of material
and non-material, real, non-virtual goods, which has
its own institutions and anti-institutions, i.e., rules
and regulations.

However, use of computers, supercomputers, the
Internet, mobile phones, smartphones, etc., and in
the long term, quantum computers and neural
networks (Neuronets) has brought on institutional
changes into the functioning of the economy as a
whole. Use of the Internet and gadgets should be

regarded as a kind of consumption, industrial and
individual. The digital economy can be then
represented as part of economic relations mediated
by the Internet, cellular communications, ICT, etc.
The phenomenon of real digital enterprises emerges.

There is a direct dependence of digital economy
on electricity and other energy information resources
and potential which are one of the main products of
the real economy [5, p. 40—41], as well as on natural
phenomena (for example, solar eclipses), etc.
Docking of the Soyuz (USSR) and Apollo (USA)
spacecraft is vivid evidence of the advantages of
Soviet analog technologies over the American digital
technologies. All of these dependences are well
understood by specialists integrating information and
communication technologies (ICT) and digital
technologies in modern business processes, as well as
by scientists using interdisciplinary analysis.

Indeed, an independent digital economy cannot
exist without real and analog economies; only control
over the economy and society can be digital, or, more
precisely, electronic. According to V.V. Ivanov (Doctor
of Economic Sciences, Corresponding Member of
RAS), digital economy is «a virtual environment that
complements our reality». There is another similar
definition of DE as a supplement to analog economy.

Let us define digital economy, understood within
this study as a supplement to the analog and only
partly to the real economy, in the following manner:
digital economy is an emerging system (and, possibly,
an anti-system) of production and/or economic
relations that can function without direct human
participation «in the sphere of production of both
Industry 4.0 (cyber systems together with the Internet
of Everything comprising the Internet of Things,
Internet of Ideas and Internet of Agreements), virtual
distribution, exchange through digital platforms and
individualized consumption as the main phase of
reproduction of information goods» in digital form
[11, p. 14]. Digital economy is a web-based,
computerized and, in the future, neural-network-
based mechanism as information economy 3.0, which
is also simultaneously virtual economy, including, for
example, gamers (players who, along with real
products and services, consume large quantities of
digital and virtual goods).

11
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The difference between real economy (RE),
analog economy (AE) and digital economy (DE) can
be also traced in terms of the main resource that is
the production factor for the economy (this is labor
and accumulated labor in the form of capital for the
real and the analog economy, and information,
knowledge, data, big data, digital twins for the digital
economy); in terms of type of economic relations
(vertical, hierarchical for AE and RE; horizontal,
network, platform for DE); in terms of the market
(geographical markets (local, regional, national,
world, global) for RE and a multilateral
communication space of network interactions, hybrid
global organized space for DE), etc.

Digital economy also differs from real economy
by the results of its production that are information
and digital goods and services (DGS). Given the
characteristics of production and consumption of
DGS, they can be divided into four groups:

firstly, the DGS produced from the start in digital
format are «cloned» and do not have a material
prototype (for example, software, films and video
materials shot with a digital camera, e-books without
paper equivalents, etc.);

secondly, these are digital copies of material non-
digital goods that retain the functional qualities of
their real prototypes (digital copies of films that were
originally made using analog film technologies,
digitized printed books, materials, documents,
original works of art, etc.);

thirdly, these are digital images of traditional
goods in the service sector, which do not replace their
prototypes in consumption but allow to manage these
prototypes more effectively (for example, the Uber
system, managing a fleet of taxi cars with a digital
image, and the similar Yandex. Taxi system);
fourthly, these are material goods created using
digital technologies such as additive technologies, 3D
printing or robotization when digital images are
transferred to real products while consuming real
material products produced on the basis of their
digital images (for example, a bridge in Amsterdam
3D-printed using robots, a motorcycle 3D-printed in
Sweden, «printed houses», etc.).

It follows then that digital economy cannot
replace the real economy associated with reproduction
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of tangible and intangible non-virtual goods using
analog and even partially digital technologies necessary
for vital human activities. Digital television, digital
photography, digital medicine, digital education, etc.,
increase the amount of information goods produced,
but not their quality. Digital economy does not have a
life-affirming basis, acting instead as a supplement to
the analog and the real economy. DE can become a
system for control over the real economy and for
managing it. Indeed, there are two segments of the real
economy: the analog segment as a synonym for the
real economy itself and the digital segment in the
context of digital enterprises and information and
digital goods («printed» houses, bridges,
motorcycles, components, etc.).

real

Digital segment of real economy: life in reality
instead of the digital world. The new interpretation of
digital economy as a supplement to the real economy
and, so to speak, the complementary component of
the analog economy is in principle capable of
stimulating the development of real sectors of
economy and of the national economy as a whole.
There have been attempts in some Western European
(Great Britain, Denmark, Norway,
Germany, etc.) to organize and accelerate the DE;
however, these attempts proved somewhat artificial,
bearing no correlation to the analog economy.
Accelerated development of the DE without taking
into account the development of the analog and the
real economy resulted in a slowdown in the overall
economic development of the country. In practice
(for example, considering railways in the UK, energy
in the US, etc.), there is a direct link between the
development of the real and the analog, the material
and the analog (technological) sectors of the
economy and the digital one. Real processes of
digitalization of objects and production processes
stimulate the development of goods and services of
analog and real economies. Digital economy cannot
exist and evolve without the analog and the real
economy, since life itself is analog, and analog
technologies are, in practice, of better quality and
more effective for production of unique products.
DE, RE and AE can complement each other,
participating in the growth of goods.

countries
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The example of e-commerce in the world where
digital and real economies are interconnected is
particularly illustrative: exchange of real goods happens
through digital platforms (DP). In 2015, the US was the
leader in electronic commerce (without a financial
market) with a volume of $287.39 billion, «ahead of
China ($247.03 billion), Japan ($76.11 billion), Great
Britain ($66.7 billion) and Germany ($57.33 billion)»
[6, p. 80]. This is mainly explained by two reasons:
firstly, many transnational digital platforms present in
the USA [3] and, secondly, the volume of the more
expensive American digital information product that is
traded electronically. Another important factor for
American leadership in the field of e-economics is a
huge amount of available venture capital in the US
compared to other countries. In view of this, even
foreign startups in the field of digital economy prefer to
launch in the United States due to more affordable
financing and a large domestic digital economy market
in North America. China is second because it has
fewer transnational electronic platforms (the main one
is the Ali Baba transnational digital platform) and
cheaper real, i.e., material product. The main reasons
for China’s leadership in e-commerce and digital
economy are the following:

* Protectionism of the Chinese government,
which limits the presence of international players
(Google, Facebook, Amazon, instant messengers,
etc.) in the country;

* Underdeveloped classic analog retail platforms
(a significant proportion of China’s population still
lives in rural areas with no modern trade);

» Cheap mass domestic production of electronic
equipment  (computers, smartphones, etc.),
accessible even to people with low incomes,
increased Internet usage;

+ Large population.

From the standpoint of the digital segment of real
economy, a new type of mixed economy can be said to
have evolved, that is, from the standpoint of
technologies, the analog-to-digital economy. Some
sources even describe «symbiosis of man and
computer» (according to Eric Schmidt, Executive
Chairman of Board of Directors at Google) because,
indeed, digital economy is positioned as a person with
a smartphone which is a terminal for accessing the

Internet and the «cloud». «For me, there is no
independent digital economy: there is a digital segment
of the real economy» [17], claimed Dzhomart Aliev, top
manager of a number of large companies, who
introduced new management systems and technologies.
As Aliev stated, «People are material beings living in a
non-virtual world. So digital contracts for supply of oil
are still based on the fact that real oil is needed for sale.
Like food, clothes, etc. Of course, there are some people
(such as gamers) who spend more on «life in the digital
world» than on «life in reality» but they are few and
they do not set economic trends» [17].

Digital economy is in fact digital information
economy (DIE), since reproduction of an
information product is its essence, and digitalization
is its form. Collection, storage, processing of data and
Big Data as inefficient assets and digital twins as
effective assets should be goal-oriented. The three
institutional principles of the digitalization of the
economy in each country should be clearly
understood: «goal, ideology and mechanisms of
implementation» of DE. The main phase in digital
economy is consumption, a person can become a
consumer instead of a creator or a producer
(although consumerism is also described as a
combination or symbiosis of the consumer and the
producer in one person); accordingly, the society
makes the ultimate transition to consumerism, with
consumer addiction through digital control systems.

The Government Program of the Russian
Federation on the «digital economy» considered the
relationships between the «digital> and the «analog»
worlds in a special, Russian way. According to the
Program, a new digital economic model that is not
based on raw materials and is not neo-industrial is
created in Russia. Without defining a common
strategic life-affirming goal, the Program lists the
following tactical objectives: «create at least 10 high-
tech IT enterprises, 10 industrial digital platforms for
the main sectors of the economy» (education,
healthcare, etc.), 500 small and medium-sized
enterprises in the field of digital technologies. An
additional task is to ensure annual graduation of
120,000 IT specialists and to provide 97% of Russian
households with broadband Internet access at a speed
of at least 100 Mbit/s (the average speed was 12 Mbit/s

13
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in 2016) [4]. According to this Program, it is necessary
to «make sure that 95% of network traffic goes through
domestic networks. To establish sustainable 5G
coverage in all cities with a population of over one
million and to ensure that Russia's share in the global
market for information storage and processing services
is 10 percent (it is currently less than 1 percent). All of
this should be accomplished by 2024 with annual
funding of 100 billion rubles from the state budget. The
implemented program should decrease the share of
foreign computer and telecommunication equipment
purchased by government agencies to 50 percent, and
of software to 10 percent» [18]. The problem of the
digital divide between regions and industries, with the
continued Internet dependence on the US, does not
lose its relevance in Russia.

The program «Digital Economy of the Russian
Federation», dated July 28, 2017, is based on the
concept of the fourth industrial revolution according
to Schwab, consisting of three waves in the opinion of
its developers. The first wave involves «digital
development of banks, telecommunications
companies, public services, i.e., the areas where
technologies only affect the transformation of work
algorithms» [4]. Implementing these measures may
result in creating a so-called «digital concentration
camp» and/or electronic concentration camp, like in
China, earlier than the digital segment of the real
economy can evolve. For example, the Chinese
project of the Social Credit System was widely
described in scientific publications as «digital
dictatorship» and/or concentration
camp» («electronic concentration camp» is a concept
that was introduced in 2016 by the British magazine
The Economist). Complex technological changes in
industry and transport should be introduced only in
the second wave, taking into account the relationship
between the digital and the analog economy. Finally,
the third wave is the era of institutional and
technological breakthroughs in such areas as genetics,
quantum and energy technologies, neural networks,
etc., which can essentially change the institutions or
rules of the game. This can be the start of a big digital
game without rules, maybe with anti-institutions.

Thus, theoretical discussions as well as practical
confirmations can only concern the digital segment

«electronic
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of the real economy, the analog-to-digital economy
from a technological standpoint as a new type of
mixed economy and also life in the real rather than
the digital world; there is no speaking of an
independent digital economy and its boundaries.

2017 Conference on Information Technology of
Industrial Russia: «the analog economy is dying».
There is a point of view in the global information
space that the analog economy is dying. Our task here
is to weigh the pros and cons of this concept and to
draw a balanced science-based conclusion taking into
account socio-economic considerations and aspects
of philosophy of economics.

In May 2017, the annual conference on
Information Technology of Industrial Russia was
held at Innopolis, an innovation center in the
Republic of Tatarstan. The conference serves as a
modern digital intersectoral platform, connecting
representatives of the Russian industry as the real
sector of the economy, in particular, its military-
industrial complex, information and communication
technology professionals as representatives of the
digital economy, investors and the state. The
discussions cover a range of practical issues on
forming and developing digital economy in the
Russian Federation. Systemic
theoretical and methodological problems of the
digital economy are not considered at the conference,
which does not provide a comprehensive view of the
digital economy.

Issues  of exports,  further
conversion in the sectors of the military-industrial
complex, ensuring cybersecurity protection of
Russia's economic space in an open, public Internet
as a modern weapon of the US (following
Ashmanov’s definition) are also presented at the
conference. The conference was held with the
support of the Presidential Administration of Russia,
the Ministry of Economic Development, the
Ministry of Industry and Trade of the Russian
Federation, the Ministry of Digital Development,
Communications and Mass Media, the Government
of the Republic of Tajikistan, the Digital Economy
Autonomous Non-Commercial Organization, a
strategic partner of the conference, and others.

fundamental

non-resource
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This representative forum was visited by Dmitry
Peskov, the then director of the Young Professionals
Department of the Agency for Strategic Initiatives.
He stated that the share of the analog economy of the
Russian Federation would halve over the next twenty
years, commenting, «the analog economy is dying».
Peskov pointed out that the main danger in
development of Russia's real sector of economy was
shortage of highly qualified specialists to work at
high-tech enterprises with new equipment. Peskov
said, «Today we are stimulating the training of
personnel not for the digital but for the analog
economy. We are preparing students for weak
enterprises. There are currently no programs in the
world (at least, not full-fledged ones) for preparing
adults for work in the digital economy in the world.
We need to develop such programs, we are working in
this direction because we see that the analog
economy is dying» [16].

Believing that the analog economy is dwindling,
Peskov sees the future of the Russian economy,
firstly, in searching for «new markets in other
countries» and, secondly, in creating «digital
enterprises in Russia». Peskov proposed, «We need to
look for new markets that emerge in the conditions of
the technological revolution. Following this logic, we
should stimulate the creation of new digital
companies. The share of the analog economy will be
halved in 20 years» [16].

First of all, this key thesis of the dying analog
economy, put forward by Peskov (who went on to
become the special representative of the President of
the Russian Federation for Digital and Technological
Development) on May 17, 2017 at Innopolis, could
be argued, if its proponent would be willing to do so,
within the framework of scientific discussions and
ethics; secondly, it is quite logical to conclude that
this assumption is unrealistic, since life itself is
analog. Virtual «life» is only attractive for gamers,
satisfying their basic needs for virtual, artificial,
digital goods, even though gamers still use real goods
as well. The civilized scientific community sees the
boundaries of the digital economy and does not at all
deny it, regarding it as a digital segment of the real
economy and as part of the digital information
economy as information economy 2.0.

Digital Information Economy: basis for interaction
of «physical, digital and biological domains».
Informatization, computerization, cybernization,
intellectualization, internetization, platformization,
digitalization, virtualization,
cybernization are the processes evolving in the
modern «biodigital» world, which is accompanied by
increased uncertainty and risks. Digital economy has
emerged because of these phenomena. According to
Drucker, the
information economy 1.0 formed as a result of the
fourth information revolution of the mid-70s.
Historically and ontologically speaking, information
as one of the basic concepts of cybernetics is the
exchange of data between people, between human
and machine, between machine and machine; now it
is the result of data conversion and analysis that has
become the main factor of production. Technological
and production know-how has taken priority over
economic data. Technological and production know-
how is actually a derivative of fundamental scientific
knowledge. Notably, not just economic information
or information concerning technological production
processes should be taken into account but
information as energy and energy as information,
which is «a direct expression of economic and
productive power», while humans are «the energy and
information potential» [5, p. 40]. The amount of
information continues to grow exponentially, having
increased by more than 90 % over the last 2 years.
However, it would be more correct to analyze
information together with energy, since «energy-
information primarily ensures reasonable organization
of economic life» [5, p. 41], and, possibly, vice versa,
since energy has two origins, positive and negative.

At the present stage, information economy 1.0 is
transformed into digital information economy as
information economy 2.0 in the epoch of so-called
technological breakthroughs. Digital economy is also
«surveillance capitalism» [11, p. 12] and the platform
economy [13]. The observed trend is platformization
[2, p. 22], destroying the vertical structure of
production, creating a post-market.

In the context of Schwab’s concept «Technologies
of the Fourth Industrial Revolution» [9], 12 types of
digital technologies determine the essence of «digital

and even neuro-

information  civilization and
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economy». These include, first of all, new artificial
intelligence and/or machine learning, Big Data,
blockchain, 3D printing, cloud and quantum
technologies, virtual and augmented reality and
others. According to Schwab's theory, outlined in
«Technologies of the Fourth Industrial Revolution»,
chips can be inserted into the brain, transforming
humans into cyborgs.

Dmitry Medvedev said at the 2018 Open
Innovations International Forum in Skolkovo that the
share of digital information products in the global
GDP is already about 10%. The digital information
economy is growing much faster than the real
economy (in fact, about 9 times faster). Not only
«smart  people»,
companies» but also «smart cities», which currently
number about 221, and «smart countries» (now still at
the stage of strategic development) become products of
the digital information technologies. According to
Schwab, all recent phenomena are interaction of
«physical, digital and biological domains» [8, p. 17].
According to the Strategy for the Development of the
Electronics and Radioelectronics Industry in Russia
up to 2025, «Every individual should be constantly
connected with global information and control
networks of the Internet type. Nanoelectronics should
be integrated with biological objects and ensure
continuous monitoring of the maintenance of their life
activities, improving the quality of life, and thus
reducing the social costs for the state. Built-in wireless
nanoelectronic devices ensuring a person's constant
contact with the surrounding intellectual environment
should become widespread, along with means for
direct wireless contact of the human brain with
objects, vehicles and other people» [20].

Thus, interaction of «physical, digital and
biological domains» forms a «biodigital world». The
modern phenomena of digital transformation of
economy can be explored only within the framework
of new concepts.

«smart houses» and «smart

Results obtained. The following new results have
been obtained in this study:

1) we have given a refined definition to the
concept of digital segment of real economy as a
digital economy in the context of analog economy;
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2) we have substantiated the direct correlation
between the development of digital, analog and real
economies;

3) we have proved that the idea that analog
economy is dying is far from reality;

4) we have refined the important definition of
digital economy, previously given in Theoretical
Economics, 5 (2018) [11, p. 14];

5) we have introduced a new concept of analog-
to-digital economy as a new type of mixed economy,
where digital economy should represent only the
digital segment of the real economy.

Conclusions

1. Finding strategic comprehensive solutions for
the problems of forming the digital information
economy as information economy 2.0 in the Russian
Federation, it is important to see its life-affirming
goals, with all economic resources and geopolitics
depending primarily on traditional values, on the
mentality of the people, on the relationship between
the analog and the digital economy as a new type of
mixed economy (analog-to-digital). This should help
Russia gain access to a «higher league of economies».

2. The Internet dependence of the Russian
economy on the USA should be eliminated; at the
same time, efforts should be made to reproduce the
dependence of digital economy on one of the main
products of the real economy that is electricity and
other energy information resources.

3. The digital information economy created in
the context of analog-to-digital economies should be
the result of deeper understanding of the fourth
information and fourth industrial revolution, digital
information economy as information economy 2.0,
keeping in mind that life itself is analog.

4. The idea that analog economy is dying is
clearly far from reality.

5. The potential of analog and real economies for
forming the digital segment of the real economy
should be determined.

6. Digital economy should act as an addition to
the real and analog economies; as an emerging
system, and possibly, as an anti-system of production
and/or economic relations in the field of production
as Industry 4.0 (cybersystems together with the
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Internet of Things), virtual distribution, exchange
through digital platforms and individualized
consumption as the main phase of reproduction
of information benefits and anti-benefits in digital
form.

7. The new interpretation given, in principle
and in practice based on the experience of Western
European countries, to the digital economy as a
supplement to the real and analog economies and
humanization of the achievements of scientific and
technological revolution are the factors stimulating
development of real sectors of economy, of national
and world economy as a whole. The new concept
that socio-economic progress should be qualitative

rather than quantitative at the current stage of
globalization is a challenge and an opportunity to
create a digital segment of Russia's real economy
and to develop the real economy itself.

Directions for further studies. The following
directions can be chosen for further research on
digital economics:

1. digital transformation of Russian economy at
the present stage;

2. digital information economy as information
economy 2.0;

3. digital infrastructure;
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New high-tech methods for making non-cash payments have appeared in the conditions of
digitalization of economy (in systems of electronic payment and crypto currency, including the
possibility of signing smart contracts). These methods satisfy the requirements of the Internet
community: safety of storage and information processing in payment and settlement systems, low cost
and high speed of transactions, simplicity and usability, possibility of carrying out payments for small
sums in virtual space and others. Despite the absence of legal regulation of the circulation of new hi-tech
payment tools, the number of transactions with their participation and the volume of the performed
operations increases annually. At the same time, we can note that the traditional ways of non-cash
payments fulfillment are still equally popular in the financial and economic sphere (by means of
financial instruments in material form, at an office of the money transfer operator, in the system of
remote bank service). We have considered the types of payment and settlement systems (traditional
electronic and innovative digital). The result of comparative analysis of advantages and disadvantages of
each type of systems is presented. We have characterized the forms of interaction of participants of non-
cash payments with different methods of initiation of payment operations. On the basis of the obtained
results, we have proved that introducing scientific and technical progress into all spheres of public life has
promoted change of forms of interaction of participants of non-cash payments from personal contact to
digital due to automation of financial processes. However, in the future, in the conditions of
globalization of economy, decreased reliability of a world currency system, high level of cyber threats in
the financial and economic sphere, intense geopolitical situation in the world, integrated use of
traditional and innovative technologies in the sphere of payments and settlements both at the national
level, and on the international scene is advisable for increasing reliability and efficiency of non-cash
payments, counteracting money laundering, ensuring national and economic security of the country.
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PA3BUTUE ®OPMBI B3BAMMOJIENCTBUA YYACTHUKOB BE3HAJIMYHBIX
PACYETOB B YCJIOBUAX HUOPOBU3AIINN DKOHOMHUKN

E.N. /IionukoBa

®DenepanbHOE TOCyIapCTBEHHOE aBBTOHOMHOE 00pa30BaTeIbHOE YUPEXIeHUE BBICIIIETO 00pa30BaHUS
«CeBepo-KaBkasckuii penepaibHbIil yHUBEpCUTET», I. CraBpornoib, Poccuiickas Menepariys

B YCIOBUAX L[I/I(prBI/ISaHI/II/I 9KOHOMUKMU TTOSIBUJIMCh HOBBIE BHICOKOTEXHOJIOTUYHbBIE CITIOCOOBI
COBECpUICHUA Oe3HaAJIMYHBIX pacyeToB U TIaTexXen (B CHUCTEME DJICKTPOHHBLIX JEHET U B KPUIITOBA-
JIIOTHOM CHUCTEME, B TOM YUCJIE C BO3BMOXXHOCTLIO 3aKIIOYCHUA CMapT—KOHTpaKTOB), YOOBJIETBOPA-
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Introduction. In the conditions of digitalization of

[olIMe TTOTPEOHOCTH MHTEPHET-COO00IIeCTBa: 0€30IacHOCTb XpaHEeHUs U 00pabOTKM MH(MOpMaLUU
B pacueTHO-TUTATEXXHBIX CUCTEMaX, HU3Kasl CTOMMOCTh M BBICOKAs CKOPOCTb TpaH3aKIIUii, TTPOCTO-
Ta M yTOOCTBO MCITOJIb30BaHMSI, BOBMOXHOCTh ITPOBEICHUST pAaCYETOB Ha HEOOIBIIE CYMMBI B BUD-
TYaJIbHOM TIpOCTpaHCTBe M nIp. HecMmoTpss Ha OTCYTCTBHME (HajMuue cjIaboro) HOPMAaTHBHO-
MPABOBOTO PETYIMPOBaHUsI OOpPAIeHNs] HOBBIX BBICOKOTEXHOJIOTMYHBIX (DMHAHCOBO-PACYETHBIX
HMHCTPYMEHTOB, €XXeTOIHO BO3pacTaloT KOJIMYECTBO TPaH3aKIIMiA C MX yJacTHeM 1 00beM CoBepIiia-
eMbIX ornepanuii. [Ipu 3ToM HapaBHe ¢ HUMU B (pMHAHCOBO-3KOHOMMYECKOM cepe He MeHee TI0-
MyJSIPHBIMU OCTAIOTCS TPAAMIIMOHHBIE CIIOCOOBI COBEpPILIeHNs Oe3HAIMYHBIX pacyeToB ((bHHAHCO-
BBIMU MHCTPYMEHTaMU, UMEIOLIMMHU MaTepHaIbHO-BeLIECTBEHHYIO (hopMy, B odrce oreparopa o
MepeBOY AEHEXHBIX CPEACTB, B CUCTEME OUCTAHIIMOHHOTO OaHKOBCKOIrO 00CIyX1UBaHUs). Bbime-
JIEHBl TUIbI PACUYETHO-TUIATEXXHBIX CUCTEM (TpaIMI[MOHHbBIE 3JIEKTPOHHbIE U WHHOBAlLIMOHHBIE
uudpoBbie) U MpEACTaBIeH pe3y/bTaT CPaBHUTEIbHOTO aHajiu3a, Ha OCHOBAHMHM KOTOPOTO
oIpeneaeHbl JOCTOMHCTBA M HEOOCTATKU KaXXIOro THUIIA CUCTEM, a TaKXe OXapaKTepU30BaHbI
GopMbI B3aMMOIEUCTBUSI YIACTHUKOB Oe3HAIMYHBIX PACUETOB IIPU Pa3HbIX CIIOCO0aX MHULIMU-
pOBaHMS pacyeTHHIX onepannii. Ha ocHOBe moJyd4eHHbBIX Pe3y/IbTaToOB J0KA3aHO, YTO BHEAPEHME
Hay4YHO-TEXHHUYECKOTO IIporpecca Bo Bce chephbl OOIIECTBEHHOM XKU3HU CIIOCOOCTBOBAIO M3Me-
HeHUIO (OPM B3aMMOIEICTBUS YYACTHUKOB OE3HAIMYHBIX PACYETOB OT JIMYHOTO KOHTAKTA IO
urdpPOBOro 3a CYeT aBTOMATU3ALMN (PUHAHCOBBIX MpoieccoB. OMHAKO B OYAYIIEM B YCIOBUSX
rIo0anu3auy SKOHOMUKY, CHIDKEHHUSI HANEXHOCTU MMPOBOM BAJIIIOTHOM CUCTEMBI, BBICOKOTO
YPOBHSI KMOEPYrpo3 B (PMHAHCOBO-3KOHOMHUYECKOU cdepe, HANPSKEHHOU TeOMOJIUTHYECKOI
00CTaHOBKHM B MUpE ISl ITOBBIIIEHUS HANEXHOCTU U 3 (GEKTUBHOCTH O€3HATUYHBIX PACYETOB,
MIPOTUBOAEICTBUS JeTaIN3alMU IIPECTYIIHBIX JOX0I0B, 00eCIeYeHN HALIMOHAIBHOI 1 9KOHO-
MUYECKOI 0€30IacHOCTH CTPAHBI 1eJIECO00PA3HO MHTETPUPOBAHHOE IIPUMEHEHUE TPAIUIIMOH-
HBIX M MHHOBALIMOHHBIX TEXHOJIOIMI B cdepe pacuyeToB U ILIaTEXeil KakK HAa HALIMOHAIBHOM
YPOBHE, TaK 1 Ha MEXIYHAPOIHOI apeHe.

KioueBble ciioBa: Ge3HATMYHBIE PACUETHI, TEXHOJOTMS pACIpEICIEHHBIX PeecTpoB, (hopma
B3aMMOJIENCTBYA, LUDPOBas CUCTEMA, JIEKTPOHHASI CUCTEMA

Ccbuika npu uutuposanun: Jronvkosa E.W. Pa3Butue ¢hopmMbl B3aUMOIEHCTBUS yYaCTHUKOB
OE3HAJIMYHBIX PACUYETOB B YCIOBUSIX LIM(PPOBU3ALUU SKOHOMUKM // HayuHO-TeXHMUECKME Beno-
moctu CII6I'TTY. Dkonommueckume Hayku. 2019. T. 12, Ne 2. C. 19-29. DOI: 10.18721/JE.12202

threatened by intruders. Successful attacks on

economy, improving, developing and promoting
non-cash payments is directly related to
computational and information technologies.
Advances of scientific and technological progress
introduced in the financial sector, resulting in new
ways of non-cash payments, have accelerated cash
flows, reduced the impact of territorial restrictions,
reduced the time, financial and labor costs of storing,
processing and transmitting information, as well as
provided a higher security level of payments. At the
same time, we note that wusing innovative
technologies for organizing payment and settlement
systems contributed to changing the forms of
interaction between participants in payment and
settlement operations.

Ever since network technologies have been
introduced for accessing information systems,
financial organizations have been constantly

20

traditional electronic systems not only lead to
substantial financial and reputation losses for the
affected organizations, but also destabilize the
economy as a whole. Therefore, recently, special
attention of scientists and researchers has been
directed to studying the essence of high-tech
payment and settlement instruments, their role in life
and economy, developing proposals for improving
traditional electronic systems, as well as the
possibility of using innovative technologies in the
field of payment and settlement that can reduce
(eliminate) the disadvantages of traditional systems,
including those concerning information security
(Geva [1I], Chiu [2], Robbek [3], Atey [3],
Andryushin [6], Ason [7], Babkin [9], Baldina [10],
Vavrenyuk [13], Genkin [14], Dostov [15],
Dubyansky [16], Kashirina [18], Kosten [§],
Kochergin [19], Lukasevich. [21], Obaeva [11],
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Popikov [22], Revenkov [23], Simanovsky [24],
Stolbov [25], Trofimov [26], Fedorova [27]).

The goal of the study is to determine the form of
interaction of participants in non-cash payments
when they use different technologies to perform
payment operations.

Research methodology. The methodological basis
of the study consisted of a set of dialectical principles
that made it possible to identify the essential
characteristics of the studied processes and the forms
of their manifestation. We have used the techniques
of formal logic, a systematic approach and the
method of comparative analysis.

We have carried out comparative analysis of
electronic and digital payment and settlement systems;

identified the advantages and disadvantages of each
type of digital economic systems; given the forms of
interaction of participants of non-cash payments
considering the technologies they use for performing
settlement operations; proved the feasibility of
integrated application of traditional and innovative
technologies in the field of payment and settlement.

Results. High-tech innovations in payment and
settlement play a key role in increasing the efficiency
and competitiveness of payment systems [20]. Today
there are two types of payment and settlement
systems, depending on the technology that underlies
them: traditional electronic and innovative digital
systems, whose comparative characteristics are
presented in Table.

Comparative characteristics of traditional electronic and innovative digital payment and settlement systems

Parameters

Traditional electronic systems

Innovative digital systems

Information processing device

Dedicated server (server group)

Distributed network of servers

Data storage

Database

Distributed databases

Format of records on accounting units in
system

Numeric entries on user
accounts

Transaction records in the form of blocks
signed by user’s private key

Transaction view format

Record for operation of transfer
of funds between accounts

Script in a cryptosystem programming
language (additional conditions)

Application architecture

Traditional client-server

Distributed registry technology

in system can be restored

solution
Network architecture Network with dedicated servers Peer-to-peer network
Public key equivalent Account number e-Wallet number
Private key equivalent Password Unique server ID
Access to financial account or user account + -

Transaction conditions

Uninterrupted operation of at
least one server, incl. subscriber
devices, communication
channels and software

Uninterrupted operation of most servers and
communication channels in network,
subscriber devices, and software

of transfer)

Smart contracts can be signed - +

Issue of accounting unit in system Centralized Decentralized
Limited number of issued accounting units — +

can be established in system

Maximum divisibility of accounting unit 102 10-8
Transaction data sharing - +
Anonymity +/— (depending on amount Not guaranteed

Exchange rate of accounting unit system for
legal tender

+ (electronic money) / not
required (non-cash system)

+ (secured units of account) / — (varies
depending on demand on unsecured basis)
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-
|
End Table
Parameters Traditional electronic systems Innovative digital systems
Exchange rate volatility Low Low (secured units of legal tender) / Medium
(secured units of precious metals and natural
resources) / High (unsecured units of account)
Availability of accounting unit + +/ — (unsecured cryptocurrency, social trust)

Form of security Law, legal tender Legal tender, precious metals, natural
resources

Participation of user devices in system — +
Form (type) of accounting unit in the system National currency / Private Private
Operator responsible for system’s operation + +/—
State control and regulation +/— (depending on the amount —

of transfer)
Private control + +
Private regulation (by the operator) + -
Amount of commission for conducting Average Low
operations in system
Level of reliability of financial information Low High
in system
Impact level of operational risks High Low

Temporary restrictions on operations in
system

+ (office) / — (remote
maintenance in system)

Territorial restrictions on operations in
system

+ (office) / — (remote
maintenance in system)

Number of parties involved in payment and

= 3 (sender, recipient, system

> 2 (sender, recipient, if necessary, third party

settlements

settlement transactions in system operator) in case of smart contracts signing, or intermediaries
involved in order to conduct anonymous
calculations to «blur» transferred amount)
Mechanism (processing) of payments and Complicated Simple

A centralized approach is used for organizing
traditional electronic payment and settlement
systems, which involves storing information in a
single database and processing operations on a
dedicated server that has a unified «interface» for
interacting with the user. The user’s device is not
involved in this process.

When organizing an innovative digital payment
and settlement system, a decentralized approach is
used with cryptographic methods for protecting
information, which does not include a unified
interface, and all the servers in the decentralized
system are equal. The digital system is based on
distributed registry technology [4, 12]. A transaction

22

is typically processed in such a system by several
computing servers at the same time, simultaneously
performing an operation, confirming or rejecting it.
One of the main advantages of an innovative digital
system is its substantial territorial distribution, which
makes it immune to loss of individual servers. Note
that the innovative technology not only provides
secure storage of user data and financial information,
but also provides a guarantee of reliability of these
data [17].

Based on the structured information presented in
the table, it is possible to highlight the advantages and
disadvantages of traditional electronic and innovative
digital payment and settlement systems.
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The main advantages of existing traditional
electronic systems are:

— protection of personal data of users;

— security for units of account in the system (non-
cash funds (law) and electronic money (legal tender
or precious metals);

— strict exchange rate of electronic and legal money;

— official representative of the system responsible
for its functioning and regulation, for resolving
disputable issues and considering claims, providing
advice on working in the system:;

— third parties are capable of influencing the
operations carried out in the system: blocking accounts,
suspending or refusing to conduct suspicious transfers;

— access can be restored to financial account or
user account in the system, etc.

Typical disadvantages of traditional electronic
systems are:

— complex mechanism for payments and settlements;

— centralized nature of system management and
information storage, with risks of different types of
attacks, such as «denial of service», phishing attack,
MIM, and others;

— low level of transparency of system management,
which consists in the lack of access to statistical data,
difficulty of verifying the provided information;

— operative control over the activities of money
transfer operators (electronic money transfer
operators) is impossible to exercise;

— third parties can access funds without knowledge
and coordination of the account holders for the
purpose of unlawful actions;

— high level of operational risk;

— unsecured emission of funds in the system, etc.

The main advantages of innovative digital
payment and settlement systems operating today are:

— simple mechanism for payments and settlements,
requiring special knowledge in the field of
information technology;

— immunity to attacks peculiar to traditional
electronic systems;

— system performance is maintained in case of failure
of no more than half of the total number of servers;

— transparency of all financial transactions;

— low level of commission;

— software source code available to its users for
system modification and auditing;

— high level of cryptographic security, sufficient for
safe storage of personal data and financial
information;

— transferred amounts are immediately visible in
electronic wallets of the sender and the recipient,
confirming the transaction takes some time, after
which the recipient can freely manage the amount, etc.

The following disadvantages of modern
innovative digital systems should be considered:

— no official representative of the public system
responsible for its functioning (for example, Bitcoin);

— it is impossible to resolve disputes and consider
claims due to lack of technological capabilities in the
system (in the case without smart contracts signing);

— no collateral guarantee of the accounting unit in
the system (if it is not provided for), or no option for
the system operator to conduct online checks on
collateral guarantee of the accounting units;

— high volatility of an unsecured cryptosystem
accounting unit, depending on its demand level;

— risk of «51%», «dust», Sibyl attacks;

— no option to block accounts and refuse to make
suspicious transfers, i.e., influence the account status
and transfer process;

— no option to correct operations in the system in
the event of an error, restore the e-wallet's private key
and cancel the transfer;

— irretrievable loss of funds in the electronic wallet
to which access is lost;

— private key to the electronic wallet cannot be
changed (it is dangerous to store cryptocurrency in a
compromised electronic wallet);

— low transaction confirmation speed, etc.

The large-scale implementation of scientific and
technological innovations in all spheres of public life
contributed to different methods emerging for
initiating non-cash payments (office, ATM, remote
banking services, electronic money, cryptocurrency),
which, in turn, improved the procedures and
transformed the form of interaction between non-
cash payments entities from personal contact to
digital. The forms of interaction between the sender
and the recipient of funds when performing payment
operations initiated in different ways are presented
below, based on the assumption that the payment
operation (the amounts payable by one party to
another are calculated exclusively by means of
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mentally represented money, making sense only
when completed with payments, i.e., transfer of legal
tender) consists of four procedures:

1) ensuring the availability of funds for transfer or
delivery to the recipient (to the account/e-wallet);

2) providing the order initiating the payment
operation (movement of funds);

3) implementing non-cash payment (transfer of
funds);

4) confirming the execution of non-cash payments.

Historically, the first form of interaction between
economic entities when performing payment
operations was personal contact between the sender
and the recipient of funds in real world using
financial instruments (the sender transfers the funds
to the recipient «from hand to hand»: checks, bill of
exchange or receipt with a tangible form) (Fig. 1).

According to Fig. 1, such a scheme of interaction
of economic entities corresponds to the following
procedures of non-cash payments:

— procedure 1 «ensuring the availability of funds for
transfer to the recipient (to the account /e-wallet)»
corresponds to personal contact between the sender
and the issuer of the financial instrument in order to
deposit funds and receive the payment tool;

— procedure 2 «providing the order initiating a
payment operation» is absent, since the payment

SENDER

Financial instrument

tool, which is received personally from the issuer and
has a material form, is at the same time confirmation
of the recipient’s right to receive funds and the
sender’s acceptance of payment;

— procedure 3 «implementing non-cash payment»
corresponds to transfer of the payment tool by the
sender of funds to the recipient «from hand to hand»;

— procedure 4 «confirming the execution of non-
cash payments» corresponds to the sender receiving
the confirmation personally upon settlement of the
payment tool.

Over time, at a certain stage of social
development, payment and settlement operations
began to serve not only cash, but also non-cash
money. As a result, a new form of interaction between
the sender and the recipient of funds emerged for
performing payment and settlement transactions:
indirect interaction, suggesting indirect contact in real
world (Fig. 2). In this case, the sender and the
recipient of funds do not contact directly with each
other in the process of making a payment operation;
the representative of the money transfer operator acts
as a link between the two, serving the sender personally
at their location (in the office), while the sender’s
functions include carrying out procedures for transfer
of funds from the time of entering the details provided
by the sender of the funds to confirming the payment.

(procedure 1, 4)

(procedure 3)

v

RECIPIENT

Fig. 1. Personal contact between sender and recipient in payment operation

SENDER <

A

provide details,
instructions for
making non-cash

(procedure 4)

details

confirm non-cash payments (debiting)

RECIPIENT
/'y

Confirm non-
cash payments

payments, amount (add funds)
of funds for | MONEY TRATDIER OPERATOR (procedure )
transfer /7 |
(rocedure L 2 i TRADITIONAL ELECTRONIC |
o | SYSTEM :
| (procedure 3) ;

____________________________________

Fig. 2. Indirect interaction of sender with recipient in real world during non-cash payments
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SENDER

A

(procedure 1, 2)

Ensure funds are available in account, form
orders for making non-cash payments

RECIPIENT

A

confirm non-cash

payments
(add funds)
confirm non- ST m e S\ (procedure 4)
cash payments : TRADITIONAL ELECTRONIC SYSTEM :
(debiting) i [ ACCOUNT ACCOUNT | 1
(procedure 4) »! . . !
! of sender of recipient !
1 x 7'y 1
1 : 1
1 1
: v reflection on transfer :
S ——— ACCOUNT of accounts, incl. —_—
X an operator commission deduction :
! (procedure 3) '
: R S |
1 : 1
: ! MONEY TRANSFER i !
1 1
1 E OPERATOR ' :
| |
1 1
\ /

Fig. 3. Electronic interaction between sender and recipient when making non-cash payments

Fig. 2 visually presents non-cash payment
procedures for indirect contact:

— procedure 1 «ensuring the availability of funds for
transfer to the recipient (to the account)»:
replenishing the bank account with cash or non-cash
money in case of personal contact between the sender
and a representative of the money transfer operator in
the office in case of shortage of funds for non-cash
payments;

— procedure 2 «providing the order initiating a
payment operation»: the sender transfers the
recipient's details and personal confirmation of the
transfer in the office to the representative of the
money transfer operator;

— procedure 3 «making non-cash payments»: the
transfer is made by the money transfer operator
without the participation of the sender;

— procedure 4 «confirming non-cash payments»:
the representative of the money transfer operator
either sends a confirmation of the non-cash
transaction by personal contact with the sender
(recipient), or sends a notice via communication
channels (SMS message, e-mail, letter, etc.)

The next stage of transformation of the form of
interaction between economic entities in the area of
payments and settlements is related to the advent of
ATMs, remote banking systems and electronic
money systems, i.e., electronic interaction involving
indirect contact in electronic space (Fig. 3).

Electronic interaction means that the sender and
the recipient of funds do not contact each other
directly in the process of non-cash payments, the
money transfer operator acts as a link between them,
providing an opportunity to perform payment
operations without a personal visit to the office
through the traditional electronic payment and
settlement system, while initiating the transfer is fully
performed by the sender who enters details of the
recipient of funds, generates and sends an order on
the movement of funds. Thus, electronic interaction
of non-cash payments is carried out in the traditional
electronic payment and settlement system, in which a
third party can influence the course of payment
operations, the status and state of accounts, including
without the consent and knowledge of the account
holder.
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Electronic interaction between the sender and
the recipient of funds in each procedure of non-cash
payments presented in Fig. 3 has the following form:

— procedure 1 «ensuring the availability of funds for
transfer to the recipient (to the account)»: replenishing
the account with cash or non-cash money in case of
personal contact of the sender with a representative of
the transfer operator at the cash desk or through an
ATM, terminal, payment aggregators, exchange
services with no need for personal contact with a
representative of the operator, etc.;

— procedure 2 «providing the order initiating a
payment transaction»: the sender independently
enters the details of the recipient of funds within the
traditional electronic payment and settlement system
and confirms the transfer without the participation of
third parties;

— procedure 3 «making non-cash payments»: this
procedure is performed by the operator without the
participation of the sender of funds (in automated or
manual mode);

— procedure 4 «confirming non-cash payments»:
confirmation is carried out in the personal account of
the traditional electronic payment and settlement
system (electronic form).

Organization of innovative digital systems based
on the technology of distributed registries encouraged
the emergence of a new form of interaction between
non-cash payment participants: digital interaction
(Fig. 4), involving direct contact in the digital space
without intermediaries and without personal contact
through a decentralized cryptosystem, where the
sender needs only to enter the recipient's electronic
wallet number to transfer funds. Electronic
interaction of non-cash payments is carried out in an
innovative  digital system whose technology
(distributed registry technology) eliminates the
influence of a third party on the transfer of funds, the
status and state of electronic wallets, and the
information in the system is non-repudiable and
genuine.

The form of interaction between the sender and
the recipient of funds during each payment procedure
in virtual space is shown in Fig. 4:

— procedure 1 «ensuring the availability of funds in
the sender's electronic wallet for transfer to the
recipient»: the replenishment operation is carried out
only remotely by mining or purchasing (buying)
cryptocurrency units (transfer from an electronic

wallet to an electronic wallet);

SENDER RECIPIENT

Provide funds in electronic i i
wallet (procedure 1) i i
L R L .
: INNOVATIVE DIGITAL SYSTEM \
I : Money transaction : .
: Electronic wallet of (procedure 3) Electronic wallet |
| sender > of recipient :
: ! |
! | Fee charge I
| | (procedure 4) R MINER / SYSTEM !
L DIGITAL SPASE y;

Fig. 4. Digital interaction of sender with recipient when making non-cash payments
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— procedure 2 «providing the order initiating a
payment operation» is absent, since functioning
innovative digital systems based on distributed
registry technology have no option for the operator (if
it exists) to regulate and influence e-wallets, the
system does not provide instructions or confirmation
of the sender;

— procedure 3 «making non-cash payment»: in the
innovative digital system, the sender transfers funds
directly to the recipient without the participation of
third parties by entering only the electronic wallet
number;

— procedure 4 «confirming non-cash payments»:
this procedure consists in entering the operation into
the block of transactions of the cryptosystem
(commission collected).

Thus, as a result of the study, we have obtained
the following results:

— it was established that traditional electronic and
innovative digital payment and settlement systems
form the basis of the digital economy; each of the
systems has its advantages and disadvantages; a
regulatory framework governing the sphere of
circulation of digital financial assets of the new
generation has to be developed, with integrated
functioning of traditional and innovative
technologies in the area of payments and
settlements;

— the modern forms of interaction of participants in
non-cash payments when they use different
technologies to perform payment operations have
been identified; that confirms the importance of each
method for initiating payment operations in the
conditions of digitalization of economy.

Findings. Technological and communication
progress contributed to transformation of the form of
interaction of participants carrying out non-cash
payments, providing the opportunity for the sender to
transfer funds in the virtual space to the recipient
directly without personal interaction and participation
of intermediaries. Each new stage of technological
development significantly accelerated, simplified and
cheapened the payment operation by automating
financial processes. By applying new methods of
initiating non-cash payments, the senders of funds no
longer need personal interaction and intermediaries;
the level of operational and technological risks, as well
as the influence of the <«human factor» on the
procedures for payments and settlements, is reduced.
At the same time, each type of payment and settlement
system (traditional electronic and innovative digital)
has its advantages and disadvantages; therefore, in the
future, it is advisable not to categorically reject the use
of one technology, but to integrate them, which will
provide a qualitatively new level of organization of
payment and settlement systems, increase security,
reduce costs and raise the speed of payment operations.

The directions of further research are seen in defining
the financial essence of digital financial assets of the new
generation and offering practical recommendations for
developing a mechanism for their circulation, based on
the technology of distributed registries through
integration into international payments.

RFBR grant Ne 19-010-00201 Methodology and tools
for integrating digital financial assets into international
calculation systems in the aspect of creating a single
economic space
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OPPORTUNITIES AND RISKS OF COLLABORATIVE CONSUMPTION ECONOMY
UNDER CONDITIONS OF DIGITALIZATION OF SOCIETY
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The object of the study is the Sharing Economy (SE) and its future in the context of globalization,
digitalization of society and the fourth industrial revolution. A relatively recent notion of «Sharing
Economy or the Collaborative Consumption Economy« has been formulated, and the main
prerequisites for its occurrence have been identified. We have briefly explored the forms of Sharing
Economy (SE) in various fields of activity (in transport, energy, real estate, tourism, finances, etc.).
The possibilities and benefits of SE for various segments of the population, organizations,
administrative entities, and the state are identified. The changes that have taken place in the economy
in the last decade are described by several authors related to this ecosystem, such as Zoellick and
Subacchi, among others. These changes have occurred within different industries and within
companies that grow rapidly, due to globalization and the growing use of the Internet. Now we can
observe how new terms appear; for example, the «Collaborative Economy« which seeks to reflect the
growing role of entrepreneurs, promoting a new replicable model, which can be used in different cities
regardless of their characteristics, and also involves work without strictly established hours or a certain
degree of permanence, which some associate with the era of interdependence (Grevy, 2009). The
problems and risks of SE are described. We have identified a range of issues (legal, organizational,
economic, environmental, etc.) that arise during introduction of SE and which should increase its
effectiveness. Some proposals have been put forward to improve the activities in the Sharing Economy,
not only in the present but also in the future. Additionally, proposals are made for improving activities
in the conditions of a shared consumption economy, and for improving the welfare of society in the
future. The processes of digitalization of society are becoming the prerogative of the global economy
and individual countries, which increases the significance of discussing these problems. The article
should contribute to popularization of Sharing Economy and dissemination of information regarding
which problems currently exist in it and that they need to be solved.
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BO3MOXHOCTHU 1 PUCKH DKOHOMMUKHN COBMECTHOI'O IIOTPEBJIEHUA
B YCJIIOBUAX HNPPOBU3AILINUN OBIIECTBA

E.C.A. Hynec, B.A. /ly6ona3os

Cankr-IleTepOyprckuii monutexHudeckuii yauepcutet Iletpa Benaukoro,
Cankr-IletepOypr, Poccuiickas ®eneparms

OO0BEKTOM MCCIEeOBaHUS SIBISIETCS 9KOHOMUKA coBMecTHOro norpednenus (DCII), a Tak-
Ke ee Oyayliee B YCIOBUSX IMIoOanu3aluy, HMOPOBU3ALMU OOIIECTBA U YETBEPTOM MPOMBIIII-
JIeHHo# peBostonuu. CHopMyTMpOBaHO CPABHUTEIBHO HENABHO IMOSIBUBIIEECS MOHSTUE «IKO-
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HOMHKA COBMECTHOTO MOTPEOICHMSI», BHISIBJICHBI OCHOBHBIC MPEANOCHIJIKA €¢ BOSHUKHOBEHUS.
Kpatko uccnenmoBanbl popmbel DCII B pasnuuHbIX chepax AesITeJbHOCTU (Ha TpaHCIIOPTE, B
SHEpPreTUuKe, HEIBUKUMOCTH, Typu3Me, ICHbIrax U T. I.). BBISIBICHBI BO3MOXHOCTH W BBITOIBI
DCII i pasIuYHBIX CIIOEB HaCelleHWsI, OpraHu3aluii, aAMUHUCTPATUBHBIX OOpa30BaHUN U
rocymapctBa. V3MeHeHUsI, KOTOpble MPOU3ONUIM B 3KOHOMHUKE 3a ITOCIeqHee AecITUIeTHe,
OXBaTUJIM pa3Hble OTPACIU U KOMIIAHWH, PACTYIIKe MO/ BIUSIHUEM [J100aan3alii ¥ BO3POCIIEi
ToryJisspHOCTH WHTepHeTa. CeromHsT BO3HMKAIONe HOBBIE TEPMHUHBI, B YaCTHOCTH, TaKne Kak
«9KOHOMHMKA COBMECTHOTO MOTPeOJeHMs», MPOIBUTalOT HOBYIO MOIEIb, KOTOpasi MOXET HUC-
TOJTb30BaThCSI B Pa3HBIX TOPOAAaX HE3aBUCHMO OT MX OCOOEHHOCTEM, a TaKKe MPEATIoaraioT pa-
60Ty 6e3 CTPOro YCTaHOBJIEHHBIX YaCOB WJIM OIpeAe]eHHON CTeleH! MOCTOSHCTBA, YTO HEKOTO-
pBle CBS3BLIBAIOT C 3IOXO0I B3aMMO3aBUCUMOCTHU. BBICKasaHBI MPOOGIEMBI M PUCKH, KOTOPBIE
HeceT DCII. BoisiBieH Kpyr BOIPOCOB (MMPaBOBBIX, OPraHU3allMOHHBIX, 3KOHOMUYECKHUX, IKOJI0-
TUYECKUX U Jp.), KOTOpbIe BO3HUKAIOT Ipu BHeapeHUH DCII 1 KoTophle TOKHEI TTOBBICUTH €€
pe3yJbTaTUBHOCTb. BBIABMHYTHI HEKOTOPbIE MPEMIOXKEHUS IO YIYYIIEHWIO AESITeJbHOCTH B
ycinosugx DCII He TOJMBKO B HAacTOsIIee BpeMs, HO M B OyaymieM. Takke BBIIBUHYTHI TPEIJIO-
JKEHUS 110 YIYYIIEHHUIO AeSITeIbHOCTH B YCIOBMSIX 9KOHOMUKM COBMECTHOTO MOTPeOIeHUs B Oy~
IyIIeM Tl YBEeTUYIeHUsT O6J1arococTostHUs obiectsa. [Iporeccsl mudpoBu3anmy oodiecTna cra-
HOBSITCSI MPEPOraTUBOil IIOOAJIbHOI 9KOHOMMKM M OTHACIbHBIX CTPaH, YTO MOBBIIIAET 3HAYM-
MOCTb paccMarpuBaeMbix TipoOiiem. McciemoBaHume OymeT CITOCOOGCTBOBATH IOIMYJISIPU3AIIAN
OCII u pacrnipocTpaHeHUIO MH(pOPMaLMK O TOM, KaK1e MPpoOJIeMbl CYLIECTBYIOT Ha JaHHBINA MO-

MEHT B HE¥i M KaK UX HaJlo peliaThb.

KiioueBbie ¢j10Ba: S5KOHOMHKA COBMECTHOTO MOTPEOICHUS, MHTEPHET, IMbPOBU3aLIMs OOIie-
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Introduction: Modern society is characterized by
rapid development of the digital economy, based on
wide wuse of the Internet, information and
communication tools, cyber-physical systems, Big
Data technology, the Internet of things, cloud and
other information technologies. Under the influence
of globalization and increasing digitalization, the
structure of the world economy is changing: many
traditional industries are losing their importance, new
industries are developing rapidly, new business forms
are being introduced, new production and social
relations are being generated. In particular, a concept
such as the economy of collaborative consumption
has emerged. Many experts note its appearance
around 2010, after which it quickly became
popularized in the media, economic and other
journals [2]. A special role in this was played by the
publication of the article by Rachel Botsman and
Roo Rogers, «What is Yours: How Collaborative is
Changing the World» [3].

Experts from the University of Valencia [4]
indicate that the term sharing economy is closely
related to the term collaborative consumption, which
is discussed in the works of Gansky (2010), Botsman
and Rogers (2010) [3]. Having considered these
studies, we can state that both terms are synonymous.

Within the framework of this concept, the term
«cooperation economy« can be confused with the
term <oint consumption«. However, taking into
account the traditional definition of the economy,
according to which the economy is interpreted as a
science about the economy and related activities of
people, about the use of various resources to meet the
needs of the individual and the society as a whole, it
should be understood that co-consumption is studied
by the economy, and more specifically, by a narrower
discipline called the sharing economy.

Our definition of Collaborative Consumption is
the following: «Collaborative Consumption Economy
is a dynamically developing socio-economic model
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aimed at obtaining benefits from consumption of
goods and services, coordinated through the Internet
and other media, where the participants can share
what they own and what they can do for a certain fee
without losing ownership».

Collaborative Consumption began to play a large
role after the 2008 financial crisis. Such large
international servers appeared as the Airbnb rental
platform, BlaBlaCar travel companion service (2008)
and Uber taxi service (2009), which gave even greater
importance to Collaborative Consumption, which
meets various needs in markets around the world.
Today, Collaborative Consumption is a powerful
socio-economic movement of exchange of goods and
services [5]. The macroeconomic and geopolitical
situation in the world and the country has caused a
decline in income among people primarily belonging
to the middle class. This contributed to development
of Collaborative Consumption trends, when it is
important not to own the object, but to be able to use
it. On the one hand, such a model of the economy
provides benefits to those for whom owning the asset
would be too expensive because of its high price or
owning it would not be profitable due to its rare use.
In addition, it is possible to receive additional income
or cover the costs of ownership of the asset.

Studies have shown that Collaborative
Consumption is currently undergoing rapid
development, its scope of application is expanding,
which is primarily promoted by digitization of society,
Globalization 4.0, whose significance is, at the very
least, indicated by the fact that the recent 49th annual
Forum in Davos was dedicated to the theme «Shaping
a New Architecture in the Age of the Fourth Industrial
Revolution». All of the above speaks about the
relevance of the problem under study.

Goal of this study: to consider the possibilities and
risks of Collaborative Consumption, on the basis of
systematization and analysis of existing and evolving
forms of Collaborative Consumption, as well as to
find out which organizational, economic and legal
issues need to be addressed.

Materials of research. We consider the features

and different approaches to the new business model,
the Collaborative Consumption Economy, as well as
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the scope, opportunities, risks and negative
consequences associated with this.
The main characteristics of Collaborative

Consumption are as follows:

— exchange of goods and services is carried out
using the Internet and other information media,
which primarily connect individuals;

— income is obtained with the help of little-used
Participants share their underutilized
resources, which at the same time are necessary for
others. Goods and services can be offered at a lower
price to the consumer, which leads to lower costs and
substantial savings;

— consumers get more opportunities to choose the
necessary product or service since the range of
suppliers is no longer limited to companies only;

— continuous improvement of competitiveness in
the market: commercial companies must actively
innovate and improve the quality of their services,
taking advantage of the new economy with a
completely different business strategy;

— Collaborative Consumption reduces unemployment,
gives additional income to the unemployed, to the
less busy or to people with low incomes due to
entering new markets, including remote ones;

— virtual platforms of Collaborative Consumption
allow their users to offer services themselves. Thus,
new forms of independent work with wide income
opportunities become relevant.

Let us consider the most popular organizational
forms of The Collaborative Consumption.

Online taxi services («peer-to-peer» taxi»). The
Uber mobile service is well known all over the world,
its largest competitor is the leader of the Chinese
market, Didi Chuxing; YandexTaxi operates in
Russia. These services are often mistaken for a taxi
service  aggregators, however, they position
themselves as services that allow non-professional
drivers to earn extra money during their free time. In
fact, for example, in the UberPool service, the driver
can pick up other fellow travelers, and the price of
such a trip for each of them will be much lower. More
and more of these services appear in the world,
claiming to be a niche between urban public
transport, tied to tight schedules and bus stop points,
a city taxi too expensive for the masses, and a

resources.
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personal car, which is getting more and more
expensive to maintain and use. In 2017, mobile
services accounted for about a third of the global taxi
market, which reached $108 billion. According to
Goldman Sachs, by 2030, mobile services will exceed
traditional ones by five times [6]. In Russia, the
process of consolidating this area of the transport
business is gradually taking place. In large cities, up
to 85—90 % of the taxi market is already occupied by
aggregators [7].

Ridesharing and carpooling is sharing a private
vehicle with the help of online search services
companions. There are many companies abroad and
in Russia, whose services connect drivers and
passengers who want to share the cost of a trip.
BlaBlaCar and BeepCar are the most popular sites in
Russia. Recently, such services as PoedemVmeste.ru,
Poputchiki.ru, doedemvmeste.ru, etc., have appeared.
Drivers provides their cars, management service, and
traveling companions undertake travel expenses.

New startups of such services plan travel routes
based on user needs, including a dynamic data-based
routing system, providing competitive prices for
services.

Carsharing is a system of short-term car rental
with pay per minute, common mainly in large cities.
People rent cars not from the company, but from
each other. For many, this is a good alternative to
public transport, private cars and taxi. The client pays
only for the actual time of use of the car and fuel. The
owner of the car is responsible for maintenance,
paying taxes and insurance. The largest carsharing
services in Russia are Delimobil and Yandex.Drive.
In addition to cars, short-term rental of other types of
transport is possible (bicycles, scooters, micro-
electric transport), which is one of the most effective
ways to solve the «last mile« issue in urban transport
logistics of people. Today, carsharing is considered
the main alternative to personal transport. According
to expert estimates, the prospects for the
development of the Russian market suggest an
increase in the share of cars used in carsharing to 10
percent by 2025 [8]. Recently, in the world,
carsharing companies have cooperated to make it
more convenient for their

customers to use

carsharing in other countries. Consideration is being

given to replacing per-minute rent with per-
kilometer. With the economic downturn in the
country, there are more people willing to rent their
cars.

Airbnb is an online platform for locating,
searching and short-term rental of private housing
around the world. This is a community of people who
want to rent out their accommodation, and travelers
who need this accommodation, based on trust and
reputation. Airbnb offers better deals than in hotels,
or much more attractive conditions for the same
money. Services for rental housing help their owners
to improve their financial situation, upgrade housing,
promote the development of service services, and
bring a similar market of services out of the shadows.
The Airbnb short-term rental service is one of the
leading in shared consumption
Rover.com, also known as Airbnb for Dogs, is also
widely used if there is no place to leave the dogs,
while the owner has to leave home for a while.

Co-working centers offer workplaces that can be
rented for the required time (from an hour to a
month) with equipment, high-speed
Internet in the same office space with other tenants.
Co-working centers can also offer a wide range of
different services: from catering, meetings and
business negotiations to hotel accommodation, which
is very convenient, for example, for non-residents.
Clients of co-working centers are aspiring
entrepreneurs, start-ups, freelancers, companies (for
events, seminars and conferences), business travelers,
foreign guests.

Crowdfunding is the collaboration of people who
voluntarily pool their money or other resources
together, usually via the Internet, to support the
efforts of other people or organizations. Fundraising
can serve a variety of purposes, such as assistance to
disaster victims, support from fans, support for
political campaigns, funding for start-ups and small
businesses, and more.

Crowdlending is a kind of crowdfunding when
people voluntarily send their own money to
implement an idea or project. Crowding assumes that
funds will be subsequently returned to investors, and
investors will be able to rely on certain interest or
share in the business [9].

economies.

technical
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The economy of co-consumption offers new
opportunities in the field of education: it can connect
people who need to exchange knowledge or adopt the
desired skills, and possibly gain access to previously
inaccessible sources. Classical education, in turn, will
develop interaction between teachers and students, as
well as provide access to virtual platforms at lower
cost using smartphones or other portable devices.

Online freelance means the employer and the
performer can be located at any distance from each
other. The freelancer is a free worker, a specialist who
can simultaneously carry out private orders for
different clients. The types of remote work are
constantly expanding, including IT
translations, design, programming,
promotion of websites, marketing and advertising,
writing texts, business consulting, etc. According to
NAFT analytical center, at the beginning of 2018, the
share of freelancers in Russia grew from 10 to 18% of
the working-age population, i.e., about 13.5 million
people. A freelancer can work under an employment
contract, under a civil contract as an individual or as

services,
creation and

an individual entrepreneur.

Collaborative Energy exchanges the energy from
solar panels installed in private homes. The energy
overly accumulated in the batteries of one house is
used by others. Thus, such energy does not have
additional costs for these communities. With this
method, the future of the world will get more control
and energy savings and better preserve the
environment [10].

Opportunities. The Collaborative Consumption
Economy offers producers new forms of independent
work with wide opportunities for generating
additional income. Sharing goods and services also
benefits consumers, because it implies lower prices
and more efficient use of the owner’s existing
resources offered to others. On the other hand, this is
an opportunity for companies that can adapt and
benefit from the new economy with a completely
different business strategy [11].

Users in the transport sharing business models
discussed above (ridesharing and carpooling,
carsharing) are attracted by a lower price, a shorter
waiting time for a car, the ability to place an order
and track its performance using a mobile phone
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application. The credibility of the service increases
the ability to evaluate the direct performer. With the
advent of transport services, the drivers have the
opportunity to see incoming orders and accept them
depending on their own load and proximity of the
call. This significantly speeds up the process of
receiving an order from the consumer to the direct
executor. In the process of using transport and trip
services, a lot of data is accumulated, which can be
used as the basis of new types of business, providing
people with comfort and personalization. The model
of using transport services instead of owning transport
is one of the most promising market segments based
on a sharing economy model.

In transport logistics, servers appear that provide
opportunities for sharing one container by several
companies. The development of a vehicle-sharing
business model has led to proliferation of Mobility as
a service technology (Mobility as a Service, MaaS),
which manages multimodal transportation in real
time from the beginning of the route to the
destination using different types of transport (public
transport, transport rental, taxi, shuttles by request,
etc.) and allowing to choose the best route according
to a set of criteria (time, cost, user preference, etc.).
With proper alignment of logistics processes, a
manufacturer can save up to a third of its logistics
budget. As it becomes less profitable for organizations
to maintain their own fleet in these conditions, they
increasingly transfer logistics to specialized
companies for outsourcing. According to a McKinsey
study [12], more than 60% of respondents plan to
increase or significantly increase the use of transport
services via new business models such as carsharing
or ridesharing in the next 2 years.

The Collaborative Consumption Economy in
transport has a positive effect on reducing the
harmful impact of vehicles on the environment,
primarily by reducing the number of vehicles while
ensuring the required level of mobility. By sharing
existing assets without the need to invest in new ones
for exactly the same consumption, there will also be a
reduction in the harmful effects on the environment.

The Collaborative Consumption Economy helps
reduce unemployment and poverty. The new
economy creates additional income for the
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unemployed or owners of unpopular specialties
whose skills are difficult to transfer to other activities.
But they can, for example, drive a car, give private
lessons or rent their property. In view of all of these
considerations, Collaborative Consumption
Economy provides citizens of different countries the
opportunity to take advantage of their place of
residence, taking into account the overall demand
and its specificity [13]. The enterprises will increase
the capacity utilization, which will undoubtedly have
a positive result on their economies.

These trends help to reduce differences in age
and gender, differences in specialties, education, etc.,
because anyone can use digital services, acting both
as a consumer, and as a collaborator . This approach,
for example, helped popularize the use of Internet
payments, as well as everything new that comes with
the Sharing economy.

The Collaborative Consumption Economy greatly
enhances both demand and supply, with the result that
the optimal price is revealed, which most closely
matches market conditions. Moreover, market factors
affecting the price (state intervention, regional
differences, etc.) are eliminated as a rule. A low market
price is not acceptable for many participants: the state,
direct and indirect competitors of producers of goods
and services, and producers themselves. Only
consumers who receive the lowest possible prices for
goods and services are satisfied with it.

The level of competition in the market is
increasing: now companies must innovate more
actively, produce new products, reduce prices and
improve the quality of their services. The
development of  Collaborative = Consumption
Economy leads to reduction in the traditional market
economy with its global corporations, banks and
supply chains.

With the development of Collaborative
Consumption Economy, urban municipalities are
expanding the opportunity to promote public
services. Through platforms for promoting social
services, local residents will be able to offer their
experience and knowledge to foreign citizens in order
to achieve greater efficiency and lower resource costs
in various contribute to

areas, which will

development of tourism.

Risks. Currently, the number of entrepreneurs
who base their projects on the principles of
Collaborative Consumption Economy in various
sectors: transport, food, clothing, real estate, travel,
money, etc., is growing. A business gains access to
cheap labor, but at the same time it acquires great
risks, in particular, legal ones. The state has little
ability to regulate Collaborative Consumption
Economy, since today its terminology is rather vague
and there is practically no adapted legislation. This
leads to certain risks and negative consequences,
especially taking into account the high rate of
emergence and spread of new business models of
Sharing economy.

Collaborative Consumption Economy affects
social issues. For example, carsharing and ridesharing
services, especially when they are provided with
benefits, can cause discontent of urban taxi services
and car owners. There were demonstrations against
Uber in a number of European countries (Belgium,
France, Spain, etc.), accusing it of unfair
competition, failure to comply with local rules
regarding security, taxes and licensing. Recently, the
State Duma of the Russian Federation submitted a
draft Federal Law N 69583-7 «On Amendments to
Certain Legislative Acts of the Russian Federation in
terms of improving state regulation of passenger and
luggage transport of passenger taxis in the Russian
Federation«, which aims to regulate the activities of
taxi aggregators. This draft law provides for the duty
of a taxi aggregator to cooperate only with licensed
drivers by concluding information and service
agreements with them.

Platforms that establish contact between
customers and collaborators do not always provide
adequate security or guarantees regarding the goods
and services provided, although clients are able to
evaluate the performers, but only hiring them and
using the service. Companies that operate on the
principles of Collaborative Consumption Economy
themselves create a large number of criteria so that
users have the opportunity to choose those who can
be responsible for the product or service. But even
such measures do not give full guarantees or
insurance against accidents, theft, crime or
inadequate quality of goods and services. Risks are
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always present when the community independently
regulates the system of analysis, rating, feedback.

Sberbank intends to take part in crowdlending,
acting on its own platform as an intermediary in the
transaction between those who want to invest their
savings and those who want to attract these funds,
earning a commission from borrowers as a percentage
of the payment. In this case, the risk remains with the
investor, who relies on the borrower’s assessment
provided by the bank [14].

The legal status of participants in the Sharing
Economy and the form of contractual relations
between them are not clear. For example, the
question of the legal status of the Uber system is
debatable. If this is
intermediation platform between the vehicle owner
and the user, then its activity is outside the scope of
national transport regulation and it is entitled to
operate in all European (EU) countries without
permits. If it is a transport company, then its
activities are under the control of national authorities
and may even be prohibited [15].

The issue of taxation also requires consideration.
The state generates or tightens more and more taxes,
but a coherent system of tax collection is not yet
available. At present, the efforts of many states are
aimed specifically at developing a new tax policy
adapted to the economy of the future, including the
Sharing Economy. Online payment has to be
arranged for this purpose; drivers in ridesharing are
currently paid in cash in Russia.

Freelancers have other risks associated with

an online information

unregulated conditions, irregular working hours, lack
of vacations, weak social protection, taxation, etc.

From January 1, 2019 to December 31, 2028 a
special tax regime has been introduced for the self-
employed in Moscow, Moscow, Kaluga regions and
Tatarstan, the so-called «Tax on professional
income« [16], which individuals may use, including
individual entrepreneurs who receive income from
activities in which they do not have an employer and
do not attract employees. The tax on professional
income is 4% of the income from the sale to
individuals and 6% from the income from the sale to
individual entrepreneurs for use by business and legal
entities.

36

Relations associated with transport, housing,
tourism and many other objects of the Sharing
Economy are closely intertwined with legal relations
in the insurance industry. It is necessary to develop a
system of legal regulation to protect the interests of
individuals and legal entities when certain insurance
cases occur at the expense of monetary funds formed
by insurers from paid insurance premiums (insurance
premiums), as well as at the expense of other means
of insurers using business models of ESP. For
example, the issue of selling short-term unlimited
insurance to car owners or tenant tourists during car
sharing has not been resolved. Companies are only
able to work with those who have already bought all
the necessary insurance at their own expense. In the
West, insurance companies see carsharing as an
opportunity to earn money, since every car needs
insurance.

With carsharing, there is a question of liability in
case of accidents, as consumers are unlikely to use
per-minute car rental if the car sharing agreement
with the customer indicates liability for damage to the
car. Customer might also use the cars without due
care, fail to fix the car’s problems or to use high-
quality fuel, etc. This, in turn, may adversely affect
the environment.

Results of the study.

1. The success of using virtual platforms implies a
low price for the services offered that meet the needs
of customers. That is why such services are more
convenient to consume than traditional ones. Quick
access to the offer and the reputation of virtual
platforms determine customer loyalty.

2. In the sharing economy, ordinary people
compete with professionals. However, as this type of
economy is not subject to any regulation and based
only on trust, consumers remain helpless in cases of
fraud or poor professional practice. This aspect
cannot be ignored; therefore, states need to introduce
general regulation both for already existing
companies and for representatives of platforms.

3. Due to the lack of labor regulation among
people working on virtual platforms, the self-
employed are subjected to an excessively high rate of
work, based on their needs, but exceeding their
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working time in many cases without any benefit or
protection.

In the present study, the concept of Collaborative
Consumption Economy is formulated. The completed
studies have shown an extremely high scale and pace of
development and penetration of the Collaborative
Consumption Economy into the economy and public
relations, promoted by active digitalization of society,
wide spread of the Internet and other information
Analysis
practices showed a positive impact of the Collaborative
Consumption Economy on the incomes of people and

media. of numerous publications and

organizations, unemployment and employment,
competition in the market, the environment, etc.
However, many technical, legal, social,

organizational, economic, environmental, behavioral
and other problems have to be solved, in particular in
insurance, taxation, increasing tax collection,
security, etc. Information systems specialists are
faced with the big task of developing communities,
which should not only allow the consumer to
familiarize themselves with the services provided,
their collaborators and feedback on them, but also
enter into paid service agreements between them,
collect money and make payments between
participants, calculate and pay taxes, make banking
transactions, etc. State and local authorities should
create the appropriate infrastructure.

Directions for further research. Analysis of studies
in the field of sharing economy can be the basis for
further research, for example, regarding classification
and consideration of this industry from the
standpoint of traditional 4P marketing (product,
price, place, promotion), as well as for introducing

directions in government policies. In addition,

studies of dynamics of measurements in consumer
behavior as the economy of joint consumption
evolves will allow manufacturers to better adapt
products and services to the requirements of the
modern market.

Additionally, marketing professionals need to
examine the changes in consumer spending,
determine preferred production volumes and their
impact on pricing.

Pricing is an important area for further research
in sharing economy.

In-depth studies show high importance of a co-
consumption economy. A sharing economy operates
exclusively in multilateral markets. Thus, pricing
affects the demand for services and market capacity,
since price affects the income level of each
participant, and market participants are also effective
distributors of market capacity.

Conclusions. Digitalization of society, the related
changes in lifestyles and values lead to transformation
of the consumption model, development of the
Collaborative Consumption Economy, a relatively
new trend in socio-economic development of all
countries that is very promising and actively
developing. In this regard, one of the essential issues
that need to be urgently addressed is legal, economic

and environmental regulation of its business
processes. Government agencies, lawyers,
economists and other specialists face major

challenges in solving theoretical and practical issues
of joint consumption organization, the legal status of
participants, taxation, online payments, licensing,
insurance, security, quality of services, etc. An urgent
problem is continuous computer literacy of the
population at user level and above.
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FOR ASSESSING DIGITAL COMPETENCE LEVELS IN PERSONNEL TRAINING
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The developing digital economy alters the labor market demand both qualitatively and
quantitatively, thus shaping a new paradigm for specialist training. In the RF regions professional
education is meant to be significant in supplying economy with human resources. There must be
competent trainers to enable trainees’ digital skills development. Research in determining levels of
trainers’ digital literacy is one of the stages aimed at professional education improvement to procure
digital economy with specialists. Issues of theoretical modelling of digital competences structure as well
as methodological support of competences diagnosis are the key ones. This research is devoted to the
development of methods for diagnosing levels of mastering digital competences in training. An overview
of literature embracing such concepts as «digital literacy», «digital competences» is introduced. Basic
features of currently available digital competences models are being described. Based on the
investigations held by colleagues and with account of activities specifity of higher educational structures
a new competence model including such major digital competences groups as «Digital office», «Net
technologies use», «Digital security in professional activity», «Software and applications installation» has
been developed. A description of the toolkit for diagnosing digital competence levels in training is given.
Automatic data processing algorithm has been developed to enhance interpretation of digital
competences levels. Diagnosis method to determine the level of digital competences proficiency was
tried out in 2018 at the Ryazan Region Department of Education and youth policy. The research results
may be used by public authorities in the decision-making procedures. Study materials may be applied in
the process of further investigations of research and practice issues dealing with specialists training fit for
digital economy. The toolset of field research including the method for trainers’ digital competences
level testing may be replicated and used in both public administration and entrepreneurship activities.

Keywords: digital economy, professional education, digital literacy, digital competences
proficiency level diagnosis
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PA3PABOTKA METOJAMKN OITEHKU YPOBHEN ITV®POBBIX KOMITIETEHITNI
IIPU ITIOATOTOBKE KAJIPOB
C.B. Asuakuna, M.A. bakyaesa, H.I1. KneitnocoBa

PsizaHckuit rocynapcTBeHHbI paquOTEXHUYECKUI YHUBEPCUTET,
r. Pa3anw, Poccuiickasg Denepanyst

PasButue 1ndppoBoii SKOHOMUKM KAa4YeCTBEHHO M KOJUYECTBEHHO M3MEHSIET MOTPeOHOCTH
PBIHKA Tpyda B YEJIOBEYECKHMX pecypcax, YTo OIpelessieT HOBYIO MapaiurMy MOATOTOBKU KaJapoB.
B cyonpekTax PD cucreMa nmpodeccuoHaabHOro 00pa3oBaHNsI UTPAET 3HAYNTEIbHYIO pOJIb B 00€eC-
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TIeYeHUY SKOHOMUKM YeoBeUeCKMMU pecypcaMu. OTHUM M3 00sI3aTebHBIX YCJIOBUI Pa3BUTHS
y 00yJaloluxcsl HAaBBIKOB B c(pepe MHGPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI SBJISIETCS
HaJIm4re KOMIIETeHTHBIX TiperonaBatenieilt. MiccnemoBanue ypoBHsI 1IMPOBOI rpaMOTHOCTH TTe/ia-
TOrOB — OJMH 13 3TAIIOB COBEPILICHCTBOBAHUE CUCTEMBI PO ECCUOHATILHOIO 00pa3oBaHusl, KOTO-
past 1oJKHA 00ecTieunBaTh HUGPOBYI0 9KOHOMUKY KanpamMu. CTaHOBSITCSI aKTyaTbHBIMHM BOIIPOCHI
TEOPETUYECKOrO0 MOICIMPOBAHUSI CTPYKTYPhl LIM(MPOBBIX KOMIIETEHUUIA U METOHZOJIOIHMYECKOro
obecrieueHnsT MX TUarHoCTUKU. JlaHHOe WcciemoBaHue TMOCBSIIEHO pa3paboTKe METOAMKU ITHa-
THOCTUKHU YPOBHEN OCBOeHUs LMGPOBBIX KOMMETEHLMI Mpu MoAroToBke kanpos. [IpuBoautcs
0030p paboT, TOCBSIIIEHHBIX PACCMOTPEHMIO CYITHOCTM TOHSITHI «IIM(bpoBas TPaMOTHOCTb»
U «LIGPOBbIE KOMIIETeHIMN». OMUCHIBAIOTCS OCHOBHBIE XapaKTEPUCTUKU CYILIECTBYIOIIMX MOIEICH
1 poBBIX KoMIteTeHIIMiA. Ha ocHOBe paccMOTpPeHHBIX UCCIIEIOBAHUIA KOJIJIET U C YIETOM CIIeI-
GUKU AesITeIbHOCTU MpernoaaBaresieii o0pa3oBaTeIbHbIX YUPEXKIESHU TpodecCUOHaTIbHOTo 00pa-
30BaHUS pa3paboTaHa MOIENb KOMIIETEHIINI, BKIIIOYAOIIAsT CIIeNyIoNe YKPYITHEHHbBIE TPYIIITHI
undpoBbix KoMmireteHInit: «udpoBoit opuc», «Mcnonbp3oBaHne ceTeBBIX TEXHOIOTMI», «Lnd-
poBasi 6e30MaCHOCTb B MPO(eCCUOHANILHOM NeATeNbHOCTH», « MHCTAISIUS TPOrpaMMHOTO 00ec-
MeYeHUs] U MPUIOKEHU, B TOM 4KCIIe MOOWIbHBIX». [IpUBOIMUTCSI omucaHue MHCTPYMEHTapust
MUATHOCTUKM YPOBHEU U(MPOBBIX KOMIIETEHIIN TP MTOATOTOBKE KaapoB. Pazpaboran u ommcaH
aJITOPUTM aBTOMATHU3alUK 00PabOTKU JaHHBIX U1 MHTEPIPETALIMi ypOBHEN OCBOeHUS LI POBHIX
KOMIeTeHIIM. MeTonrka TUarHOCTUKY YPOBHEW OCBOSHUS TUGPOBBIX KOMITETCHITNI alpoOrpo-
BaHa B 2018 r. Ha 6a3e MuHuUcTEpcTBa 00Pa30BaHUS U MOJIOAECXKHOM MOJIUTUKKU Psi3aHcKoit o6a-
cTh. PesynbTaThl MCCIIEIOBaHUSI MOTYT OBITh MCITOJIb30BaHBI MPH MPUHATUU PEIICHUI opraHamMu
rOCyIapCTBEHHOI Bi1acT. MaTepuajibl MCCAeIOBAaHMSI MOTYT ObITh IIPMMEHEHBI B IIPOLIECCE Ialb-
HEeWINX WCCIeNOBaHUN HAayYHO-TIPAKTUIECKUX TPOOJIEM ITOATOTOBKM KanpoB Ui ITUMPOBOIL
SKOHOMUKM. MHCTpyMeHTapuii MOJIEBbIX UCCIEAOBAaHMI, B TOM YMCJI€ METOIMKA TECTHMPOBAHUS
y TIperiofaBatesieli  ypoBHS CcGOPMUPOBAHHOCTA KOMITETEHIIMM B cdepe WHGOOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUI, MOXET ObITh TUPAXKMPOBAaH U MCIOJIb30BaH KakK B cepe rocy-
JMapCTBEHHOTO YIPaBJIeHUs, TaK U B chepe peanpuHUMAaTeIbCKOM nesarenbHocTh. UccaenoBanue
BBITIOJIHEHO TTpu puHaHcoBoi nmomnepxke PODU u IpasurenscrBa Pazanckoil obiact B pam-
Kax HaygHoro TipoekTa Ne 18-410-620002.

KiioueBbie ciioBa: 1iubpoBasi 5KOHOMUKA, cucTeMa ITpoheCCHOHATBHOTO 00pa3oBaHus, K-
pOBasi TPAMOTHOCTh, AMATHOCTUKA YPOBHEN OCBOEHUS LIM(POBBIX KOMITETCHLIM

Ccbuika npu murtupoBanun: ABuinkuHa C.B., bakynesa M.A., KieitHocoBa H.I1. Pa3zpabotka
METOIMKM OLEHKHM YpPOBHEW UMGPOBBIX KOMIIETCHLMI TMpU TOATOTOBKe KaapoB // HayunHo-
texHnuyeckue Bemomoctu CIIOITIY. Dkonomuueckue Hayku. 2019. T. 12, Ne 2. C. 40—51. DOI:
10.18721/JE.12204

Introduction. Transition to digital economy sees
the growing importance of human resources for the
competitiveness of enterprises, regions and the
country. New opportunities for doing business come
along with new challenges for economy and society.
The development of digital economy is connected
with more effective use of intellectual capital [1].
Education plays a major role in this. The educational
system is the most important factor stipulating the
opportunities for the development of any economic
system. Russia is currently facing the problem of
modernizing education in accordance with the
demands of the labor market [2].

In the past decade, the composition of the leading
companies has changed. IT companies and those
working in the field of information and
communications technologies have taken the upper
hand: Apple, Microsoft, Amazon, Google, Facebook,
Alibaba, Tencent [3]. Companies and organizations
are have a demand for digitally competent specialists.
Consequently, the structure of employment changes as
economy is getting more and more intellectual. There
is a growth in demand for qualified ICT specialists in
all sectors of economy. Digital skills are required for
almost all working places. Traditional ways of teaching
are also changing [4].
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Introducing  digital  technologies  causes
significant transformative influence on the type of
skills required in the economy. That is why modern
education targets knowledge globalization, life-long
learning. The aim of education is to train specialists
capable of working in new places in current and
future working environments [5].

The program «Digital economy of the Russian
Federation» pays special attention to availability of
human resources and improving the system of
professional education. The goals of improving
federal educational standards of professional
education in accordance with the demands of digital
economy are set in the «Human Resources and
Education» activity plan of the «Digital economy of
the Russian Federation» program. By 2024, it is
planned to annually train up to 120,000 higher
education students in the field of information and
telecommunication technologies. The number of
graduates of higher and secondary professional
education with digital competences is supposed to
reach 800,000 people per year [6]. The issues of
theoretical modelling of digital competences and
methodological support of their diagnostics are
becoming essential.

Availability of competent teachers is considered
to be a prerequisite for the students to be able to make
progress in the field of
communication technologies. One of the stages of
improving professional education with the view to
supply human resources for the digital economy is
studying the trainers’ digital literacy. This paper
introduces a methodology for diagnosing the
development level of digital competences.

information and

Statement and description of the problem. The
issues of digital transformation in the Russian
Federation are vital both on federal and regional
levels. The Ryazan Region carries out the measures
set out in the activity plan of the program «Digital
economy of the Russian Federation»: updating the
regulatory base, building the IT infrastructure,
training qualified specialists, implementing applied
solutions to use information and communication
technologies in state government and municipal
administration, education, healthcare and other
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branches. Integration into cyberspace is supposed to
let the region step into a new level of social and
economic development.

The major long-term strategic provisions
determining the Ryazan Region’s socio-economic
development are defined in the regional act «Long-
term strategy for socio-economic development of
Ryazan Region up to 2030» of December 25, 2018.
Human capital is declared to be the priority trend
laying the groundwork for citizens’ life-long
education in the evolving educational cyberspace.
The human capital trend assumes organizing
advanced training for teachers engaged in the system
of professional education, setting up a regional
training center focused on the issues of professional
competences [7].

The project is aimed at developing the
methodology for assessing the level of digital
competences to be applied by the teachers engaged in
the regional system of professional education.

The project set the following tasks:

— analysis of theoretical and methodological
approaches used to diagnose digital competences: the
concepts of digital literacy and digital competences,
analysis of existing models for digital competences;

— developing and testing a procedure for diagnosing
the competence levels;

— developing an algorithm for automatic data
processing to interpret digital competence levels.

Theoretical and methodological approaches used to
diagnose digital competences. Many papers explore the
concept of literacy, the issue of its transformation.
Earlier, literacy was seen as an ability to read, to write
and to count. Now advances in science and
technology have increased the number of «partial
literacies». Thus, with personal computers widely
used in professional activities, the concept of
computer literacy emerges [8]. The concept of
internet literacy appears with the spread of World
Wide Web [9]. There are also other similar concepts:
media literacy and information literacy.

Investigating the nature of digital literacy is a
multidisciplinary endeavor rapidly evolving at
international scale. Tab. 1 offers an overview of
approaches to define the concept of digital literacy.
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Table 1

Overview of approaches to defining digital literacy

Source

Definition

World Economic Forum in
cooperation with The Boston
Consulting Group [10]

Ability to use and create content on the basis of digital technologies including search and swap
of information, questions and answers session, interaction with other people and computer
programming

LUDPOBasIrpaMOTHOCTh. PG

Set of knowledge and abilities necessary for secure and effective use of digital technologies and
internet resources. It includes digital consumption, digital competences and digital security

Aviram & Eshet-Alkalai [11]

Digital literacy comprises five types of literacy:

Photo-visual literacy (ability to read and recognize necessary information from visuals);
Reproduction literacy (ability to use digital technology in order to independently create new
objects required);

Branching literacy (ability to successfully handle objects in non-linear cyberspace);
Information literacy (ability to search and critically assess information on the Internet);
Socio-emotional literacy (social and emotional aspects of staying online: ability to cooperate,
to use socialization tools and simply consume)

Hinrichsen J. & Coombs A.
[12]

Ability to interact with mass media, correlate digital content with the events of one’s own life
by means of four models of interaction with digital environments: text participation, code-
breaking, text analysis and text use

American Library Association,
USA[13]

Ability to apply information and communication technologies for searching, understanding,
assessing, creating and transferring digital information

The Royal Society, United
Kingdom [14]

Ability to competently, securely and effectively use computers. It also includes: ability to use
office software such as text processors, email and presentations software packages; ability to
generate and edit pictures/audio/video; ability to use web browsers and internet search systems

International Telecommunication
Union (ITU) [15]

Ability to process data, transform them into information, knowledge and decisions. This
requires skills of searching and assessing information, information culture and its ethical
aspects and also methodological and ethical aspects necessary to communicate in the world of
digital technologies

European Union Commission,
Europe (Eurostat) [16]

Competent and critical use of information and communication technologies for work, leisure,
studies and communication. It should be backed by basic technical computer and Internet skills

Along with digital literacy,

researchers also  following trends in determining cross-cutting digital

investigate the issues of describing digital competences.
The competence-based approach is put into national
educational standards in major European countries
including Russia. In Russia, further development and
indicators of economic growth are limited by the
population’s level of knowledge, abilities and skills in
using new technologies. Consequently, the level of
these competences has to be assessed throughout the
country. It is important to compare the data obtained
from different regions of Russia [17]. Let us consider
the existing digital competences models.
Ershova and Zieva, researchers
Center of Digital Economy of the
Lomonosov Moscow State University, identified the

from the
National

competences:
— computer literacy;
— communication and cooperation;
— digital content generation;
— security;
— problem-solving;
— competences related to career [18].

From Sharikov’s point of view, literacy in the
modern sense includes components of technological
and information and communication content. The
scientist comes up with a four-component model of
digital literacy in a semantic environment of two
constructs: technological/socio-
The four

technical and

humanitarian and opportunities/threats.
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components related to digital literacy are identified:
technical and pragmatic opportunities, communication
content opportunities, technical and technological
threats and socio-psychological threats [19].

Since 2015, the Internet Technologies Center, a
regional non-governmental organization, has been
carrying out, together with Higher School of Economics
National Research University, the Digital Literacy Index
project aimed at comparative assessment of the digital
literacy level throughout Russian regions [20]. The
structure of the index is a three—level model consisting of
subindices for digital consumption, digital competences
and digital security. The following parameters are taken
for the index of digital competences:

— competence in information search on the Internet;

— competence in using mobile means of
communication;

— competence in using social networks;

— competence in making on-line financial

transactions;

— competences in consumption of goods and
services via the Internet;

— critically evaluating information and verifying it;

— competence in generating multimedia content
for the Internet [21].

Prokofeva, Levina and Zagrebina developed an
algorithm for diagnosing professional and cultural
competences in the system of higher education.
Taking the materials for testing and assessment as a
basis for diagnostics, the authors suggested forming
professional profiles for university students, including
integrated assessment of their competences [22].

A universal method for diagnosing professional
competences and soft skills is currently under
development (a research group is working in that
direction) [23]. Modern mathematical methods are
applied for developing a methodology aimed at
diagnosing competences and professional soft skills.

The models of digital competences and methods
for assessing competences given above are
informative, diverse and, doubtlessly, have scientific
and practical value. At the same time, developing an
instrument for operational diagnostics of the level of
digital competences taking into the
professional specifics of the employees is seen as a
priority task.

account
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In addition to the above, the instrument to be
developed should offer an opportunity to automate
the processes of competence assessment, to
consolidate information and to analytically handle
data, serving to reduce the time spent and obtain not
only individual assessments but aggregated results for
the entire organization.

Research methodology and results. To construct a
valid competence profile, professional activity-
related factors should be taken into account, i.e., the
functions that the employee is responsible for.

Based on the above-mentioned research and with
view to the specifics of the university teachers’
professional activities, the following large groups of
digital competences have been defined for the
purposes of our study:

Digital Office;

Using Internet technologies;

Digital security in professional activity;

Installing software and applications [24].

Testing was chosen as an instrument for assessing
independent competences. The test consists of 40
questions, 10 questions to assess each competence.
For each competence there is a selection of random,
mixed-level questions.

Knowledge and skills of office packages are
assessed in the «Digital Office» competence group.
Examples of the test questions include:

Which kind of diagrams can be constructed in
EXCEL?

— bar graph

— circle diagram
high-low chart
radial chart
Gaussian
Knowledge and skills of Internet technologies are
assessed in the «Using Internet technologies» competence
group. Examples of the test questions include:

Which tool could be used by several users to
simultaneously edit e-documents?

— Google Documents

— SAnnexc.Disk
Mail.Ru Cloud
MS-Word 2010
This is not possible
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or

What is the quickest way to deliver the task

written on the board to the students missing the class?

— Take a smartphone photo and post it in a
WhatsApp group

— Take a smartphone photo and post it in a
VKontakte conference

— Reprint the task and send it by email

— Reprint the task and post the file in an electronic
educational environment

Knowledge of information and computer security
is assessed in the «Digital security in professional
activity» competence group. Examples of the test
questions include:

If there is a reason to suspect a phishing attack,
you should... (choose the appropriate actions):

— Change the password of the resources containing
personal data

— Notify the administrator of the original site

— Reply expressing your suspicions
or

What is an electronic digital signature?

— Signature scan

— Facsimile

— Cryptographic sequence used for signing remote
documents

— No correct answer

Knowledge, abilities and skills of installing
software on computers and/or mobile devices are
assessed in the «Installing software and applications»
competence group. Both test questions and practical
tasks asking to professionally  useful
applications on a smartphone are offered.

A comprehensive test on Digital Competences
Assessment is hosted at the Ryazan State Radio
Engineering University in the system of distance
learning based on the Moodle platform. A Moodle-
based system of distance learning allows to test a large
number of respondents and to automatically assess
the tasks fulfilled. Each competence has its own
question bank made in advance. The individual test
consisting of 40 questions (10 questions for assessing
each competence) is generated for each respondent
by random selection from the bank. The test includes
questions with varying difficulty levels taken into
account in assessing the answers. Different types of

install

questions are used: multiple choice with a single
answer or several correct matching
questions, questions with short answer.

The order in which questions and answer options in
multiple choice questions were offered was changed
when a new (individual) test was generated. One attempt
was given for testing. The time limit set was 90 minutes.

answers,

Algorithm for automatically processing data and
interpreting digital competence levels. After testing, a
table showing the test results was generated. It
contains 45 columns and 200 lines. Each table line
represents a finished test attempt.

The table for processing the results contains the
following columns:

User (user identifier);

Test is started (test start time);

Finished (test finish time);

Time spent (execution time);

Final mark (test result);

Question 1 (competence 1), ....... , Question 10
(competence 1);

Question 11 (competence 2), ....... , Question 20
(competence 2);

Question 21 (competence 3), ....... , Question 30
(competence 3);

Question 31 (competence 4) ....... , Question 40

(competence 4).

Thus, the resulting table represents an array
consisting of 9000 cells. To automatically process the
results in accordance with the developed algorithm, it
is necessary to develop a program for calculating the
results.

The summary results of the testing (Tab. 2) are
input data. Processing complexity and, as a result, the
necessity for automation are due to the fact that the test
bank contains questions with varying difficulty levels.

Mathematical model for interpreting the test
results uses fuzzy logic and soft computing methods.

The output data should be organized, for
example, as in the following table (Tab. 3).

It is known that the test bank contains m"

questions for each jth competence, which score 1 point.
There are also mzkj questions which score 2 points and

there are m3kj questions which score 3 points.
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Table 2
Summary testing results
competence 1 competence 2 «Using competence 3 «Digital security competence 4 «Installing
«Digital office» Internet technologies» in professional activity» software and applications»
ki k> k3 ka
User L Li» Li3 Lia
Usen L)) Ly L3 L4
Usern Ln 1 Ln,2 Ln,3 Ln,4
Table 3
Output data for interpreting results
competence 1 competence 2 «Using competence 3 «Digital security competence 4 «Installing
User «Digital office» Internet technologies» in professional activity» software and applications»
ki k> k3 ks
User Advanced Level Threshold level Below critical level Critical level
User Critical level Below critical level Advanced Level Threshold level
User, Threshold level Advanced Level Threshold level Critical level

Step 1. Determining the upper interval boundary
balanced by probability of getting questions with
higher or lower difficulty:

Vk; (j=14), m; ij =n(lm1kj +2m§f +

+3my) / (m +my +m¥), where n is the amount of
generated questions from the test bank.

Step 2. Determining the measure of membership
in a given competence for each fuzzy set forming the
linguistic variable L (Level of competence proficiency)

. n ~
for each respondent User; x’kj :Z(eri /ij),
g=1

where B, isthe point for a correct test answer of an

MSEIE
ith respondent.
Step 3. Adjusting the values of membership

measures: if x’ K > 1, then set xikj =1

Step 4. Generating a fuzzy set

V User, (i:I,_N), ij (j=1,_4), where N is the
number of respondents, to generate a fuzzy set
Ly ={('¢ K}

Step 5. Interpreting the results

vk, (j=14)
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if xiki > 0,75, then print message «advanced

level of proficiency for competence k», otherwise,
if (x' K >0,5) & (x' K <0,75), then print message

«threshold level of proficiency for competence kp»,
otherwise,

if (x"kj 20,25)&(xikj <0,49), then

message «critical level of proficiency for competence
k», otherwise, print message «level of proficiency for
competence k; is below critical».

Step 6. End of algorithm.

Enlarged flowchart for the algorithm is shown in
Fig. 1.

It should be noted that the developed algorithm
allows to obtain a fuzzy set which reflects the level of
proficiency in digital competences for four established
groups («Digital Office», «Using Internet technologies»,
«Digital security in professional activity», «Installing
software and applications, including mobile». We should
stress that a procedure of ranging (applied to each
specified competence) appears to be useful for further
analysis of the results obtained. Existing algorithms (for
example, Shell sort algorithm) may be applied for data
sorting. It is obvious that data processing in parallel
mode is appropriate in that case [25].

print
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Fig. 1. Algorithm flowchart
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In case of a large number of respondents and,
consequently, a large data array, it is advisable to
interpret the results using the criteria of maximum
and minimum. That should allow to calculate the
analyzed factors for different combinations of large
groups [26]. The results obtained for the teachers’
digital competences may be used by the Regional
Ministry of Education and Youth Policy for making
managerial decisions.

Conclusions and suggestions. The evolving digital
economy both quantitavely and qualitively alters the
demand of the labor market in human resources,
shaping a new regional paradigm for training
specialists. A system of professional education
provides input resource flows and, thus, fulfills its
major task of supplying regional economy with
human resources.

Improving the regional system of professional
education to ensure the development of digital
economy should be started with diagnostics of the
system’s current state.

A methodology for assessing the level of digital
competences in teachers (of professional education)
has been developed.

The developed toolset for field studies was
registered in as electronic resources. They meet the
requirements of novelty and priority. In 2018, we
obtained registration certificates no. 23944

«Questionnaire bank for Regional Digital economy»
from the Institute of education management of
Russian academy of education and no. 23945 «Test
system for Digital Competences Assessment» from
the Science and Education Joint Fund of E-
resources.

The results of the study may be used by
representatives of the government and municipal
regulatory agencies in order to develop and
implement a comprehensive set of measures targeting
the support of different educational establishments of
the region.

The developed algorithms allow to automate the
process of interpreting the results. Fuzzy logic
methods were employed to serve as a mathematical
model, allowing to transform a quantitative indicator
of test results into a qualitative characteristic
describing the level of competence proficiency.

The assessment tools are recommended for use in
other regions. The described method can be used not
only in the system of professional education but it can
also have wide applications in the sphere of state
administration, in state and municipal organizations,
and in entrepreneurial activity.

The reported research was funded by Russian
Foundation for Basic Research and the government of the
Ryazan Region of the Russian Federation, grant Noe 18-
410-620002.
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The formation of the investment climate, characterized by the positive dynamics of its main
parameters, is one of the fundamental tasks of the regional economy of our country. Creating conditions for
attracting domestic and foreign investment provides an increase in socio-economic indicators of the
economic system of the region, stimulates the development of various sectors of the economy, has a
positive impact on the level of employment and unemployment in the region, forms the resource potential.
Currently, most regions have a serious need for investment resources, which are necessary for the growth of
economic potential and the creation of a comfortable social environment. Conducting financial and
economic activities in the border regions is characterized by the presence of additional opportunities for the
development of investment activity and the creation of a stable system of foreign economic relations. The
border areas of the Leningrad Region have considerable experience in practical implementation of joint
economic cooperation programs. Active attraction of investment resources of neighboring countries in
conjunction with the regional policy of strategic development determine the positive parameters of the
socio-economic state of the Leningrad Region. One of the successful tools for improving economic
efficiency is the creation of a positive investment climate in the region. To generate favorable conditions for
forming the investment climate in the border regions, it is necessary to develop an effective management
mechanism aimed at increasing the investment attractiveness and improving the ways of organizing
economic activities. The article deals with the conditions of formation of the investment climate as a source
of sustainable growth of socio-economic development of the border area. The study discusses the specifics
of forming a mechanism for managing the investment climate of the border region as a basis for increasing
the investment attractiveness, the specific conditions and the possibility of adapting them under the
influence of a certain set of factors, offering a mechanism for managing the investment climate in the
border regions. Effective organization of economic activity is currently impossible without attracting foreign
investment. Due to peculiarities of the geopolitical position, geographical, economic and political
characteristics, the border regions have a significant impact on the modern system of international
investment relations. The field of foreign economic interests of the states is actively formed in the border
areas. The investment climate that has developed in the border region is mainly formed by the state
authorities in order to create comfortable conditions, primarily for foreign investors through a set of
measures for using the mechanisms of state guarantees to protect foreign investments. It should be noted
that today, despite all the prerequisites for development of local self-government in the Russian Federation,
the regional and municipal governments of the border areas do not have sufficient authority to address the
whole range of issues arising in formation of the regional investment climate.
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PA3BUTUE YITPABJIEHYECKUX MEXAHN3MOB
POPMHNPOBAHUA NTHBECTULTMOHHOI'O KJINMMATA B ITPUTPAHNYHOM PETTOHE
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dopMrpoBaHre MHBECTULIMOHHOTO KJIIMMAaTa, XapaKTepU3yeMOTO TOJI0XKUTETbHON TUHAMUKOI OC-
HOBHBIX €ro MapaMeTpoB, SIBJISIETCS OMHON M3 OCHOBOMOJAralolIvX 3afay yIpaBieH!sT PeTMOHATBHOM
9KOHOMUKOI Halleii ctpaHbl. Co3naHue YCIOBUIA U1 TPUBJICYEHMS OTEUECTBEHHBIX U 3apyOEXKHbIX MH-
BECTULIMI 00ecIieurBaeT MPUPOCT COLIUATbHO-3KOHOMUYECKMX TTOKa3aTesieii 9KOHOMUYECKOM CHCTEMBbI
pEervoHa, CTUMYJIMPYET pa3BUTHE pa3IMYHbIX OTpaciell HApOTHOIO XO3SMCTBA, OKa3bIBACT MOJIOXKUTEb-
HOE BJIMSIHUME Ha YpOBeHb 0€3pa0OTUIIbI, 3aHITOCTU B perMoHe, (opMUpYeT PeCYypCHBIN MOTeHIIMA.
B Hacrosiiiee BpeMsi GOJBIIMHCTBO PETMOHOB MCTIBITHIBAIOT CEPhE3HYIO MOTPEOHOCTh B MHBECTULIMOH-
HBIX pecypcax, KOTOpble HEOOXOMUMBI IS pOCTa SKOHOMUYECKOTO MOTEHIMaIa U Co31aHust KoMbopT-
HOI colaibHoM cpenbl. BeneHne hrHaHCOBO-XO3SIIICTBEHHOM NESITEBHOCTU B MPUTPAHUYHBIX PETHO-
Hax XapaKTepu3yeTcsl HATMYMEM JOMOTHUTEIbHBIX BO3MOXHOCTEH U1l pa3BUTUSI MHBECTULIMOHHOM aK-
TUBHOCTHU M CO3IaHMUS CTAOMIBbHOI CUCTEMBI BHEIITHEAKOHOMMYECKUX CBs3eid. [IpurpaHuyHble paiioHbI
JleHUHTpanCcKoit 001aCTH UMEIOT 3HAYMTEIbHBII OIBIT MPAKTUYECKOMN peaTn3aliiy ITporpaMM COBMeCT-
HOTO KOHOMUYECKOTO COTPYIHUYECTBA. AKTMBHOE MPUBJICYEHUE MHBECTULIMOHHBIX PECYPCOB COCENI-
HMX CTpaH B COBOKYITHOCTH C PETMOHAJIBHOM TOJIMTUKON CTPATernyecKoro pa3BUTHsI OMPENEISIIOT TI0-
JIOXKUTEJIbHBIE TTapaMeTPphl COLMATbHO-3KOHOMUYECKOTO COCTOsTHUS JIeHMHTpaIcKoit obnact. OnHUM
M3 YCTEUTHBIX MHCTPYMEHTOB MOBBIILIEHUST SKOHOMUUYECKOM 3(h(HEKTUBHOCTH BBICTYIIAET CO3MAHUE TI0-
JIOXKUTEJIbHOTO MHBECTUIIMOHHOTO KJIMMaTa B peruoHe. 11t opraHu3aluuy 0;1aronpusiTHBIX YCJIOBUIA TTO
(opMUPOBAHMIO MHBECTUILIMOHHOTO KJIMMaTa B MIPUTPAaHUYHBIX PErMOHaX HEOOXOMMMO BBIPAOOTATh 3-
(beKTUBHBII YITpaBJIeHYECKUI MEXaHU3M, HaITPaBJIeHHbII Ha MOBbIILIEHNE MHBECTULIMOHHO MPUBJIEKa-
TEJIbHOCTH Y COBEPIIIEHCTBOBAHHME CTIIOCO00B OPraHU3allid SKOHOMUYECKOIt AearelbHOCTA. PaccmaTpu-
BalOTCA YCI0BUST (hOPMUPOBAHMS MHBECTUIIMOHHOTO KJIMMaTa KaK MICTOYHUKA YCTOMYMBOTO POCTa COLIM-
TPHO-3KOHOMMYECKOTO PAa3BUTHSI PUTPAHUIHON TeppUTOPUH. B KauecTBe OCHOBBI TIOBBIILICHNUST MHBE-
CTUIIMIOHHO! TIPUBJIEKATEIBHOCTY B paMKaxX MCCIICIOBAHNS pacCMaTPUBAIOTCS OCOOEHHOCTH (POPMUPO-
BaHMS MEXaHW3Ma YIIPpaBJIeHUS] THBECTULIMOHHBIM KJIMMATOM TIPUTPAHMYHOTO PETHOHA C €T0 CIienpu-
YECKUMU YCIIOBUSIMU 1 BO3MOXKHOCTBIO MX amanTalliy ITOJ, BIMSHUEM OIpeaeeHHOro Habopa (akTo-
poB. B coBpeMeHHOM MUpe 3((PEeKTUBHAS OpraHU3alnsI SKOHOMUYIECKON IeSITeIbHOCT HEBO3MOXKHA
6e3 TpUBJIeYeHNST MTHOCTPAHHBIX MHBECTUIINI. B CBSI3M ¢ 0COGEHHOCTSAMM T€OIOTUTHUECKOTO TTOJIOXKE-
HMSI, TeorpaUIecKrX, SKOHOMUUECKIX 1 TTOJIMTHYECKIX XapaKTePUCTUK MPUTPAHIIHBIEC PETHOHBI OKa-
3bIBAIOT 3HAYUTEJILHOE BO3ACMCTBIE Ha (pOPMUPOBAHKME COBPEMEHHOM CUCTEMbI MEXKITyHAPOIHBIX MHBE-
CTULIMOHHBIX OTHOIIeHUI. Ha mpurpaHMYHbBIX TEPPUTOPUSIX aAKTUBHO (DOPMUPYETCS T0JIe BHEIITHEIKO-
HOMMYECKHUX MHTEPECOB rocynapcTB. MIHBECTULIMOHHBIN KIIMMAT, CJIOKUBIIUICS B MPUTPAaHUTYHOM pe-
THOHE, B OCHOBE CBOEli (hOpMUPYETCS OpraHaMu FOCyIapCTBEHHOM BJIACTH C LIEJIbIO CO3MaHuUs1 KOMGOPT-
HBIX YCJIOBUIA, B TIEpBYIO OUYepelb, IS MTHOCTPAHHBIX MHBECTOPOB MOCPEICTBOM Pa3pabOTKU KOMILIEKCa
Mep T10 UCITOJIb30BaHNIO MEXaHU3MOB TOCYIapCTBEHHBIX TapaHTHI 3a1ThI MTHOCTPAHHBIX MHBECTULIUMA.
CrieryeT OTMETUTb, YTO CETOMIHSI, HECMOTPSI Ha BCE TIPEATNIOCHUIKY Pa3BUTHSI MECTHOTO CaMOYTIpaBJICHMSI
B Poccuu, opraHsl BJIacTU MPUTPAHUYHBIX PETMOHAIBHBIX 1 MyHULIMITAILHBIX YPOBHEN He 00J1a1a10T 10-
CTaTOUYHBIMU TIOJTHOMOYMSIMU JIJIS pEILIEHUST BCErO KOMILIEKCa BOITPOCOB, BO3HUKAIOIIMX TTPU (popMuUpO-
BaHUM PETMOHAILHOTO MHBECTULIMOHHOTO KJITMMaTta.

KimoueBsie ciioBa: pernoHajibHasi 9KOHOMUKA, MHBECTUIIMOHHBIN KIMMAT, MHOCTPAaHHBIE WH-
BECTUIIMHU, IPUTPAHUYHOE COTPYIHUYECTBO, afaNTallMOHHBIN MEXaHU3M
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Introduction. Today, effective organization of
economic activity is impossible without attracting
foreign investments. Due to peculiarities of the
geopolitical position, geographical, economic and
political characteristics, the border regions have a
significant impact on the modern system of
international investment relations [1]. The field of
foreign economic interests of the states is actively
formed in the border areas. The investment climate
that has developed in the border region is mainly
maintained by the state authorities in order to create
comfortable conditions, primarily for foreign
investors, through developing a set of measures set
using mechanisms of state guarantees to protect
foreign investments [2]. It should be noted that
despite all the prerequisites for development of local
self-government in the Russian Federation, the
border regional and municipal governments currently
do not have sufficient authority to address the whole
range of issues arising in formation of the regional
investment climate [2].

The goal of the study is to develop an effective
mechanism for managing the investment climate in
the border region with the example of the Leningrad
Region.

Research methods. In order to develop an
effective mechanism for managing the investment
climate in a border region, it is necessary to formulate
the factors affecting the management process, to
analyze the characteristics of the economic situation
in the Leningrad Region, to identify the specific
patterns by which the mechanisms for managing
international investment cooperation are formed.
The methods of aggregation, induction, quantitative
and qualitative analysis are used as research methods.
The results of the study allow to develop a
mechanism for managing the investment climate,
which includes a description of the system
components, as well as procedures and methods for
implementing management impact.

Results. When considering the main approaches
to management of investment processes in the border
region, it is necessary to take into account its
features, the general principles of management and

54

the characteristics of the participants in the
investment process [3]. In order to create a favorable
investment climate, it is necessary to evaluate the
specific conditions characterizing the border region,
as well as to assess the possibility of their change
under the influence of various factors (Fig. 1).

Factors that can have both positive and negative
impact on the level of investment attractiveness can
be combined into the following groups:

1. Political: the attitude of the state and regional
authorities to foreign investors, compliance with
investment legislation, the professionalism level of
the local administration.

2. Organizational: proximity of investment
markets of neighboring countries, opening access to
raw materials, development of new markets, use of
cheaper and (or) more skilled labor, research
potential of the adjacent territory; intensity of inter-
economic relations; availability and development of
resource base [4].

3. Social: institutional support of investments by
the population of the border region, the degree of
involvement and trust of the population and
economic structures of the current government of the
border region.

4. Infrastructure: efficiency of decision-making,
availability of information, market capacity,
development of market infrastructure, transport and
storage facilities.

5. Financial: conditions of capital movement,
inflation rate, efficiency of the banking sector,
assessment of investment risks [5].

6. Environmental factors, including consideration
of the regulatory framework in the field of
environmental safety, as well as the characteristics of
natural and climatic conditions of the border area [6].

Based on the objectives of regional development,
the established priorities and the formed system of
values, each subject of the investment market forms
its own idea of the investment attractiveness of the
border area and the specific investment object located
in it [7]. Development of management strategies for
improving the investment climate in the regions is
based on a number of basic features that characterize
the conditions of economic activity in the border
areas [8]. At the same time, the specific methods and
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measures for organizing investment activity should
take into account the industry specifics, the stage of
the life cycle of the company (product), the internal
resource potential [9]. The set of investment
strategies of individual economic entities forms the
basis for increasing the investment attractiveness of
the entire region [10].

In our opinion, management of the investment
process in the border areas should ensure the
implementation of the following main functions:

1. Information function, aimed at developing
communication between all subjects of investment
activity, including potential.

2. Research function, aimed at establishing a
statistical base for different parameters that form the
investment process.

3. Economic function that contributes to
developing an economic strategy and regulating
investment relations in order to create a comfortable
investment environment.

4. Motivational function,
investment process [11].

Resource-saving function provides priority of

stimulating  the

technologies aimed at environmental protection and
saving of natural resources.

The Leningrad Region is a structural component
of the North-Western Federal District, engaged in
economic cooperation within the framework of
cross-border cooperation. In 2018, the Leningrad
Region was ranked 12th in the National Rating of
investment climate in the subjects of the Russian
Federation; according to the RAEX-Expert rating,
the region has a characteristic of 3Al, with a
minimum risk level [12]. According to the results of
2018, the Center for Development of public-private
partnership awarded the 14th place to the Leningrad
Region [13]. Assessing the region’s level of
investment attractiveness, Standard & Poor’s, an
international credit-rating agency, gave it a «<BB+»
long-term rating [14]. So, the parameters of the
economic situation of the Leningrad Region and the
trends in their development indicate the presence of
prerequisites for increasing the level of investment
attractiveness and improving the investment climate.

The dynamics of investments in the Leningrad
Region is shown in Fig. 2, the structure of the

region’s economic complex from the position of
investment in fixed capital in Fig. 3 [15].

Leningrad Region ranks 5th among all subjects of
the Russian Federation in terms of attracted foreign
direct investment (Fig. 4) [15].

The main areas of foreign investment are the fuel
and energy complex, extractive industry, trade and
public catering, transport and communications.
Industry characteristics of the investment objects are
shown in Fig. 5 [14].

The main foreign investor in the region is
Finland. The share of Finnish companies is about
20% of all investments in the economy of the
Leningrad Region. In 2017, the trade turnover of
cross-border cooperation increased by 26%, more
than 280 projects worth €500 million are being
implemented. The Finnish business actively invests in
such areas as wood processing, pulp and paper,
telecommunications and communications, mining,
energy, environmental programs [16].

In the socio-economic sense, a cross-border
region is a territory inhabited by communities of
people, closely connected by various kinds of relations,
but separated by a border [17]. It is important to note
that regardless of the socio-political system to which
these communities belong, the socio-economic system
of the border regions has a number of specific features,
the main one being adaptability. As practice shows, the
effectiveness of border management of the region with
neighboring states usually has a direct dependence on
the degree of use of the adaptation mechanism in the
management process. An adaptive system can adjust
itself to changes in internal and external conditions
[18.] The mechanism of managing -cross-border
cooperation at the level of regional and municipal
entities is a set of basic elements of management
affecting the process of development
implementation of joint international programs and
projects. At the heart of the mechanism of regional
investment climate management is a system of
management of regional
development. The set of tools for increasing
investment attractiveness from the standpoint of
organization of international economic relations is
based on the regional development strategy and
includes a set of interrelated subsystems (Fig. 6).

and

socio-economic
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developing cross-border cooperation is an element of
the regional investment policy [19]. Involving a wide
range of foreign investors in major investment
projects of the border areas requires support and
coordination at the state level. The fundamental
condition for the formation of creating a favorable
investment climate in the border region is state
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authorities should focus their efforts on modernizing
the order of the regional economy, ensuring the
competitiveness of domestic markets, improving the
quality of life of the population.

Forming a mechanism for managing international
investment cooperation, it is necessary to consider a
number of important features, such as:
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— expediency of introducing restrictions and
prohibitions on foreign investments in the border
regions [21];

— definition of measures to control the activities of
foreign investors;

— development of regional investment programs
aimed at international financing;

— assistance in accreditation of foreign legal
entities;

— preparation of international agreements on
investment cooperation.

structure of the

Discussion. The proposed

mechanism for forming the investment climate can

serve as a basis for constructing an effective system
for managing the border relations. At the same time,
the specifics of the border area, the peculiarities of
relations with the neighboring states will make
adjustments to the composition and set of tools for
adapting management decisions in the
implementation of international contacts.

In order to further improve the effective
mechanisms and management principles of forming
the investment climate, it is advisable to conduct a
comparative study in other border regions of the
Russian Federation and to assess the relationship
between regional investment programs and the level
of foreign investment in their economy.
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oNTNMMM3ANINA SHEPTETUYECKOI'O BATAHCA KUTAA:
ITPOBJIEMBI U ITEPCITEKTHUBbI

®s3up Ban, O.B. HoBukoBa

Cankr-IleTepOyprekuii moamtexundeckuii yausepcuret [letpa Benmkoro,
Cankr-ITetepoOypr, Poccus

AHaIM3UpyeTCsl COOTBETCTBHE COBPEMEHHOM 3HEpreTMYecKoi CTpyKTypbl KuTast ciouBIIMMCS
TpeOOBaHMS COLMATbHO-OKOHOMUYECKOM CUCTEMBbI U TIPUHLIMIIAaM YCTOMYMBOM SKOHOMUKMU. BhIsiBie-
HBI TIPO0JIEMbI KUTAHCKOM 3HEePreTUUecKoit cepbl, KOTopast Bce OOJIbIIE 3aBUCUT OT UMITOPTHOT'O TOI-
JIVBa, YTO MpeAoIpeaesieT HEOOXOMMMOCTb ONITUMU3allMK SHEpreThyeckoro 6atanca Kutast u npeoo-
pPa30BaHMS SHEPIUM LISl YIOBJIETBOPEHUSI CIIpOCa COBPEMEHHOIO O0ILECTBA U OBICTPOro pocTa Tpebo-
BaHMI1 CO CTOPOHBI SKOHOMMYECKMX 3a1ay. DHEpreTMYecKass COCTABJSIIONIAs pacCMaTpUBaeTCs Kak
BAOXHBIA MHAMKATOP OLIEHKW HALUMOHAIbHON SKOHOMMWKM, a TOIUIMBHO-3HEPreTMUYECKUM pecypcam
yaessieTcsl KJIIoYeBOe MECTO B CTpaTerMyecKuX MporpaMMax M BO BHEIIIHESKOHOMUYECKOMH MOJUTHUKE
CTpaHbl. DJIEKTPOIHEPreTrKa, KOTopasi 00eCIeurBaeT NesITeIbHOCTh MPEANPUSITHIL, pa3IMYHbIX OTpac-
Jieit, (yHKIIMOHUPYIOIIUX Ha TEPPUTOPUH CTPaHbI, 0€30MaCHOCTb TOCYIapCTBa M MaTepUalibHbIC YCI0-
BMSI XKU3HU HaCeJICHUsI, SIBJIsIETCsT 0a30BOIi CTpaTernyeckoil cucteMoil. BiusiHre cocTosiHUSI 21eKTpO-
9HEPreTUYEeCKOro KOMILIEKCa Ha SKOHOMUKY TPYOHO TEepPEOLIEHUTh, YUUTHIBAsI OOJIbIIYI0 HEProeM-
KOCTb BaJIOBOTO BHYTPEHHETO TPOAYKTa U POCT CITPOca Ha SHEPTOHOCUTENU, YTO BHIBOIUT MPOOIEMbI
3¢ dEeKTUBHOTO (HYHKIIMOHUPOBAHUS SHEPTETUUECKUX TIPSANIPUSITUIL PETUOHOB B PsI BaKHEHIIINX.
O60CHOBAHO, YTO TIpH (DOPMUPOBAHUM 3HeprodanaHca Knrtass HeoOX0IMMO cOCpenOTOYNTRCS Ha SHEP-
ro3(hEeKTUBHOCTH, SHEProcOepeKeHNN, BO30OHOBIISIEMBIX MICTOYHUKAX SHEPTHH U TIepeXoae K OCHOB-
HOMY UCTOUYHHUKY SHEpTUU — MpUpOoIHOoMY ra3y. CoBpeMeHHas1 SHepreTrKa, sIBIISIICh OCHOBOIIOIArako-
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1IEl OTPacyblo B 3KOHOMUYECKHX CUCTEMaX, OKa3bIBaeT CEPhE3HOE BO3JCIICTBME HA Pa3BUTHE CTPaH U
MX HAlUMOHAJBHYIO 3HEprode3ornacHocTb. [ BbISIBJIEHUSI OCHOBHBIX TEHACHIMI W TIOAXOIOB ISt
ONpe/ieieHNs] BIIUSIHUSI SHEPreTMyeckoro ¢akropa Ha MakKpOIKOHOMUYECKME IOKa3aTesu CTpaH
HauboJjiee BAXXHBIM MPEICTABISIETCS U3YyYEHNE CIIOKUBILIETOCS MOJOXEHUS B SHEPrOO0eCTIeYeHHOCTH
HMX U MMPOBOT'O COOOIIIECTBA B 1I€JIOM, HallpaBjieHHOe Ha (hopMUpOBaHUE U Pa3pabOTKy OOHOBJICHHBIX
CII0COOOB, MMPUOPUTETOB, MOAXOAOB 1 CXEM YMPaBJIEHUsT TEPPUTOPUATBHOTO Pa3BUTUSI HALIMOHATBLHOM
9KOHOMHUKH C YYETOM 3HEpreTMyeckoil coctapistolleit. [Tpoucxonsiinye Ha MUPOBOM M HalIMOHAIb-
HOM YpOBHE MpeoOpa3oBaHUs B 3TOM HaMpaBIeHUH BIMSIOT M Ha OPraHU3allMOHHO-CTPYKTYPHYIO MO-
JIEPHU3ALIMIO TPOU3BOACTBA B TOIUIMBHO-3HEPTETUYECKUX KOMIIAHUSX, Ha MEXaHU3Mbl YIPaBJICHUS
VMM ¥ Ha TIepCTIeKTUBBI pa3BuTus. [IpemioxkeHa UMUTALIMOHHAS MOJIEb IJIs1 IPOTHO3MPOBAHMS TIep-
CIEKTUMBHBIX DHEpPreTMYecKrx OaJaHCOB, MCITOJIb30BaHME KOTOPOIl MO3BOJIUT c(hOPMUPOBATH KUTAii-
CKYIO MPOMBIIIJICHHYIO CTPYKTYPY 3JIEKTPOSHEPTETUUECKOI OTpacu B COOTBETCTBUU C €€ TTPOM3BOI-

CTBEHHBIM IIPOLIECCOM, 00BEMAMU IIPOM3BOICTBA U ITOTPEGIEHUS PECYPCOB.

Kirouesbie cjioBa: pasBUTHE 3JIEKTPOSHEPTETUKM, KOOPIMHALIMS B3aMMOIECTBUS, 3¢ deK-
TUBHOCTb paclpeieeHus, SHeprodasaHc, SHepreTuIeckast CTpyKTypa

Ccpuika npu nurupoBannu: Ban @., Hosukosa O.B. OnituMusanus sHepreTiaeckoro d6amaHca
Kwuras: npo6iemsl u niepcniekTuBhl // HayuHno-texanueckue Bemomoctn CII6ITIY. DxoHoMmue-
ckue Hayku. 2019. T. 12, Ne 2. C. 63—70. DOI: 10.18721/JE.12206

Introduction China consists of more than 30
provinces and special regions, and some of them are
large not only in terms of area and population, but
also in terms of production. It is very important to
understand the differences between these regions in
order to fully analyze the energy
infrastructure of China and optimize its future needs

current

and necessary investments [13].

Currently, the task of developing country's energy
balance with maximum detail is top priority in the fuel
and energy complex. Based on the energy balance of the
country, it is possible to develop or adjust the energy
strategy in the field, and most importantly, gain an
understanding how to construct an optimal system for
forming tariffs [15]. It is necessary to understand exactly
how much primary (oil, gas, fuel oil, coal, nuclear fuel)
and secondary (heat, electricity, gas) energy resources a
country has. Development of energy balance means a
system of quantitative indicators of mining
(production), conversion and final consumption in its
territory for a certain period of time. The formed general
energy balance serves as an information base of initial
data for calculations of various derived indicators for
determining the efficiency of using fuel and energy
resources and a tool for controlling its flows at all levels
from mining (production) to conversion processes and
final consumption.

The absence of regional energy balances not only
complicates, but practically eliminates clear tracking

64

of fuel and energy flows along the whole chain of
their passage, from mining (production) to final
consumption, determining energy efficiency
indicators, developing forecast balances to solve
strategic directions for development of the fuel and
energy complex, making the right decisions when
concluding long-term contracts for import, transit
and re-export, conducting continuous monitoring of
the domestic market’s energy resources, etc. [17].
These factors make the task of identifying the
problems, opportunities and prospects for optimizing
the energy balance of China all the more urgent.

Research methodology. The methodology of
forming a general energy balance as a whole or
individual balances by type of energy, territorial
dependence, or by type of economic activity should
be based on international recommendations of energy
statistics, taking into account the specifics of the state
and regional system of statistical accounting and
respondent reporting, regardless of their affiliation.
In addition, the energy balance is forecasting,
comparing and balancing of supply and demand for
all types of primary and secondary energy resources
in physical and monetary terms necessary to ensure
the life and development of the country.

According to methodological provisions [6, 7, 10,
20], the total energy balance includes the types of fuel
and energy extracted or produced from natural
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sources, or from conversion; those imported or
removed by export; as well as difference in balances at
the beginning and end of the current year. Volumes of
fuel are provided in natural and arbitrary units
calculated in caloric coefficients of coal equivalent.
Electricity and heat energy produced by thermal power
plants, boiler houses or other equipment that use fossil
fuels were recalculated to fuel equivalent according to
actual specific fuel consumption for their supply.
Nuclear energy, hydro energy, energy of non-
traditional sources were recalculated using averaged
indicators of actual specific fuel consumption for
electricity supply by power plants using organic fuel.

Nowadays in China, development of balances or
the main types of energy
fragmentarily, not systematically and late, that is, the
country does not have a clear answer to the question of
what coal production volumes are needed. There are
periods when coal companies'
overcrowded, and there are periods when thermal
power plants operate «on wheels». So if a real balance
that takes into account absolutely all aspects of
supporting one or another generation is not developed
in the regions of China, this can lead to large-scale
disruptions in power systems. We can agree that the
energy balance is the main and extremely difficult task,
whose solution is connected with developing scenario
forecasts of energy balance of the country and regions,
which should allow to introduce a mechanism of
financial risks [12, 19]. In scenario forecasts and
balances, it is wrong to replace, for example, one
energy source by another, it is necessary to follow the
path of introducing technologies with high conversion
rates, and rejecting the old industry approaches.

A very promising tool to solve these tasks is
formation of an optimal energy balance at the state level,
taking into account geographical features, administrative
division, economic and  socio-demographic
characteristics [2]. The combined energy balance of the
country is developed as a set of interrelated scenario
forecasts of the processes of formation and distribution of
energy resources by economic sectors in accordance with
the scale and trends of the country's socio-economic
development for the relevant period.

Analysis of methodological approaches to
determining the future demand for fuel and energy

resources occurs

warehouses are

resources (FER) shows that it is traditional to use
optimization models for forecasting the development
of the energy system. The same class of models were
created in the Soviet Union for planning the
development of the energy industry at different
hierarchical levels. For the energy system of China,
where the energy supply of the country's economy is
perhaps the most acute issue of national policy, for a
number of objective reasons, virtually no studies of
this type have been conducted [3]. In conditions of
deregulation in the energy sector, modeling the
evolution of the fuel and energy complex (FEC) and
its sectoral subsystems becomes much more
complicated, especially for countries whose
economies are in a state of transition to market
regulation. In addition, violation of dynamic data
series caused by repeated changes in methodological
principles of collecting and processing economic and
energy statistics makes entire classes of energy models
almost impossible to use. Under such conditions, it is
now highly advisable to develop a simulation energy-
economic model for China.

The basis of this technique is the inter-branch
balance matrix, which includes additional features. In
order to eliminate possible disagreements between
the indicators during the final operations of the
balance division, the mathematical algorithms for its
maintenance have been developed:

Pec + Pos = Pces + Prc + P+ Pyp + Psrp, (1)

where P is the level of energy resources supplied
under the «Gross consumption» section; Pcs is the
level of energy resources converted with respect to the
«Conversion sector» section; Pces is the level of
energy resources consumed by enterprises of the
conversion sector under the «Consumption by energy
sector» section; Prc is the level of energy resources
consumed under the «Final consumption» section; P
is the level of energy resources lost under the «Losses
during transportation and distribution» section; Pyp, is
the level of fuel consumed as a raw material for non-
energy purposes under the «Consumption for non-
energy purposes» section; Psrp is the energy levels
under the «Statistical deviation» section.

The algorithms for determining the energy
resource levels under the «Gross consumption»
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section (Pgc) are written in the following form
(expressions (2) and (3)):

PG.C. :Pvid.+Pimp.+Pexp4 +PC.R4; (2)

n . n X n . n X
PG.C. = z(zpvltd + ZB;np _zpelxp. + ZPCI‘R)’ (3)
j=1 i=l i=1 i=1 i=1
where P,y is the level of energy resources mined or
produced by the country; Py, is the level of imported
energy resources; Pe, is the level of exported energy
resources; Pcr is the level of change in the energy
resource reserve for the end of the current year; /i and
j are the indices of energy resource type and section
number, respectively.

Results. The resource base of the energy balance
is determined by the existing reserve of fuel and
energy resources (FER), the level of their geological
exploration, the readiness of the existing production
potential for extraction (processing) of these
resources. The results of the simulation are [3]:

e FER consumption volume determined for the
economy of the country and for its main sectors;

e Influence of individual state regulatory
mechanisms on the level of energy consumption
determined;

e Most rational structure of FER import and
export determined;

¢ FER consumption optimized by the criteria of
energy and environmental efficiency of the economy
due to improvement of technological structure of
production, processing and consumption of energy
resources. The decisive factor for ensuring the
implementation of a certain structure of the energy
system is investment in creation of new production
facilities and reconstruction of the existing energy
facilities based on innovative models of reproduction of
energy potential and introduction of new technologies
both in production and in energy consumption.

The basic task of energy balance modeling is to
assess the future demand for FER on the basis of initial
information to determine the potential possibilities and
sources for meeting this need. According to the expected
volumes of energy consumption, the demand for key
material and financial resources is projected. Forecasting
the rate of socio-economic development and structural
economic change is the basis for such assessment. For
this purpose, it is necessary to identify the quantitative

66

interrelations between energy and economics, which
may have a different nature depending on the changes in
public life, political and economic environment,
scientific and technical base, management methods,
world market conditions, environmental conditions [20].

We can agree with researchers who believe that
the interdependence between economic development
rate, changes in its structure and energy consumption
is determined by a complex set of factors [9, 14, 16,
18]. Even for industrialized countries, there is no
steady correlation between the rate of economic
development and changes in energy consumption,
and the quantitative impact of economic growth rates
on the size and nature of energy consumption is
difficult to identify. Among the factors, a special role
is played by the structure of the country's energy
capacity, consumer properties of individual energy
resources and their interchangeability, the dynamics
of energy prices, including in world markets, the
nature of the mutual influence between prices and
volumes of international energy exchange taking into
account technological, economic and other factors.

The calculation of the future demand for energy is
carried out using a modified production function, which
takes into account the price and income elasticity of
energy consumption and the coefficient of autonomous
technical progress. The linear relationship between the
volumes of final fuel consumption and, for example, the
emissions of harmful substances (externalities) can be
determined by the relevant conversion factors: the
coefficients of environmental characteristics and other
factors used for predictive calculations.

To analyze the effectiveness of predictive energy
balances in accordance with the scenarios of economic
development, a system of indicators should be
developed, allowing to assess the coverage of energy
consumption in the country. Conceptually, such
assessment is developed on the basis that the fuel and
energy complex should ensure the planned rates of
socio-economic development of the country and comply
with the set of key requirements for the environmental
load, ensure energy and economic security, take into
account the real financial and material support to
adequately increase the production potential of the fuel
and energy sectors. In particular, the main indicators for
optimizing the energy structure, in addition to the energy
and electricity intensity of the economy, are:

e Level of self-sufficiency by energy resources;
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e Share of the dominant resource in the structure
and sources of supply of primary FER;

e Share of final energy consumption in total
energy supply;

e Indicators of physical deterioration and
renewal of fixed assets of the industry’s enterprises.

Analysis of statistical data on the sources of
electricity production in China shows that the main
share is for coal, which is the least environmentally
friendly energy resource (Fig. 1).

Consumption of large amounts of coal led to a
number of environmental problems: 85 % of sulfur,
35 % of suspended particles and 75 % of CO, in the
atmosphere come from fossil fuel combustion. That is,
the current structure of energy consumption determines
the need to transition to renewable energy resources
(RES), such as wind, sun and biomass, which are

environmentally friendly. Renewable energy sources
have become an important choice for China [4].

Considering production and consumption, the
north-eastern, north-western and southern regions
have significant excess generating capacity, and this
situation of excess capacity will continue over the next
decade  without interference from regulatory
authorities. Northern and central regions may have
sufficient production capacity, but additional resources
may be required in a scenario with higher growth rates.
The eastern region requires new resources. Large
differences in reserve capacity between the provinces
indicate the need for greater coordination between
them for ensuring sufficient generation throughout
China [3]. Fig. 2 shows the electricity consumption
distribution by regions, uniting nearby provinces
whose energy structure is combined.

Oil/gas 5.63%  Other sources 2.22%

Wind power 5.19%

Solar power 2.96%

Coal 64.44%

Fig. 1. Installed power capacity by source, 2015 (compiled from [1, 2])

North-western
part 9%
North-eastern
part 7%

Fig. 2. Shares of regions of China's energy system in total electricity consumption, actual data
for 2014, %! (compiled from [1, 7, 11])

! Key China energy statistics. China Energy Group — 2016. URL: https://china.lbl.gov/sites/default/files/misc/ced-9-2017-
final.pdf; National Bureau of Statistics of the People's Republic of China, different years. URL: http://www.stats.gov.cn/english/
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As seen from the figure, a large share of
consumption falls on the northern and eastern
provinces, while energy generation does not
correspond to the consumption structure: most of the
energy is generated in the northern part (20.8 %), the
central part (20.2), and the eastern part (19.7 %), but
ultimately, the volume of generated energy is
insufficient for consumption (Fig. 1).

Despite this imbalance between supply and
demand, research results show that China does not
need new thermal power plants, or at least new coal

units with a base load. This conclusion underlines the
critical importance of improving the investment
planning processes in China in order to avoid
deterioration of the current problem of overcapacity
(which is present in large amount in the country) and
to achieve multiple policy goals of creating a reliable,
environmentally friendly and cost-effective power
system.

Based on the data from Tab. 1, we propose the
main goals and objectives for optimizing China’s
energy balance.

. Balanced and sustainable development of RES
. Optimization and modernization of energy
infrastructure

. Construction of interconnections in power industry
. Providing balanced local capacity in production, reservation and

Table 1
Actual data on generation and consumption of electricity
Region Generation (GW) Consumption (GW) Level of correspondence, %
Central part 277.1 1091 25.4
Eastern part 269.8 1381 19.5
Northern part 285.3 1311 21.8
North-eastern part 122.6 397 30.9
North-western part 167.8 520 32.3
Southern part 246.4 932 26.4
Compiled using data from [1, 7, 11]
Table 2
Goals and objectives for optimizing energy balance in China
Goals Objectives
. Integrating energy system of provinces|l. Synchronization of China’s energy system with production processes of
throughout the country national economy
. Improving energy efficiency of energy|2. Improving energy efficiency of energy consumption
consumption 3. Development of RES, focusing on increased use of hydro resources,

solar energy, biomass and wind energy, use of renewable energy sources
for production of centralized heat supply and domestic heating

balancing; cost-benefit analysis

. Electricity prices in industrial sector should be
the same for all provinces, and for citizens it is
necessary to reduce the share of energy costs
compared to average income

. Smooth transition from fossil energy sources
to renewable energy sources

2.

. Improving energy efficiency of energy consumption (energy intensity

. Use of alternative fuels in transport sector and its electrification.
. Creating necessary conditions for development of environmentally

should not exceed the average in the world)

Development of RES, focusing on development of solar energy and
wind energy, as well as further use of renewable energy sources for
production of centralized heat supply.

friendly energy production methods. Development of small and flexible
local power-generating plants

. 80 % of the country's energy requirements come
from sources without pollution (zero emissions
of greenhouse gases and other air pollutants)

. 100 % of local electricity production in gross
electricity consumption in the country

2.

. Completing necessary steps for development of environmentally

friendly energy production methods
Development of efficient and environmentally friendly technologies for
production, supply, storage/accumulation and consumption of energy

Compiled using data from [4, 9, 10].
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Conclusions. Summarizing the above, it can be
concluded that using energy models in the process
of planning the development of the energy sector
has become a common international practice.
Analysis of applied model developments shows that
creating a simulation model for predicting energy
resources is a standard methodological approach for
energy balance modeling. The methodology

proposed in this article, based on an intersectoral
balance matrix, can become a basis for studying
the provincial relations between demand and supply
in the power industry. In addition, the obtained
results can be used to assess the level of
development of electric power industry and
effectively describe their dynamically changing
coordination relations.
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NMHHOBAILIMOHHBIM ITIOTEHIIUAJIOM ITPOMBIINUIEHHOTI'O KJIACTEPA
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PazButue NPOMBINIJICHHOCTU U TIOBBLIINICHUE KOHKypeHTOCHOCOGHOCTI/I pOCCI/IfICKPIX Ipo-
MBIIIJICHHBIX npez[an/me?I Ha BHYTPCHHEM M BHCIIHCEM PbIHKaX COIPAXKCHBLI C NMEPEXOIOM Ha
L[H(l)pOByIO MOICJIb SKOHOMHNYCCKOTO pa3BUTHUA, MPECANOJararouiyo BbICOKYIO KOHIICHTpALUIO
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HAyKOEMKOT'0 TIPOM3BOACTBA, 3HAHUI M TEXHOJIOTHIl. BMecTe ¢ TeM CIIOXUBIIMIACS B HACTOSIIEE
BpeMsI yPOBEHb MHHOBAIIMOHHOTO Pa3BUTHS MPOMBIIIJIECHHOCTH Poccuy He B TIOTHOM Mepe OT-
BeYaeT OXMIAHUSIM, CBSI3aHHBIM ¢ (pOpMHUpOBaHMEM 3KOHOMWKM HOBOro Tuia. HemoctaTou-
HO BBICOKWIT YPOBEHb MHHOBALIMOHHON aKTUBHOCTU POCCHUMCKUX MPOMBINUICHHBIX MPEIITPUSI-
THI1 TIpEACTABIISACT MPSIMYIO YTPO3y 9KOHOMUKE CTPaHBI BCICICTBUE YBEJIMUYECHUS UMIIOPTO3aBH-
cumocTd. KojnyecTBeHHBIII POCT HAIIMOHAIBLHOTO XO3SMCTBA JOJKEH COIMPOBOXKIATHCS MHHO-
BallMsIMU, obecleyrBasi KaueCTBEHHYIO CTOPOHY ITPOM3BOACTBEHHOM AESITEIBHOCTH XO3SICTBY-
JOIIMX CYOBEKTOB, YKPEIUISISI PH 3TOM KaK MX (DMHAHCOBYIO YCTOMYMBOCTD, TaK M (DMHAHCOBYIO
ycTroiiunBocTh Poccuu B 1ieioM. B maHHOM cuTyalmu, Kak IOKa3bIBaeT 3apyOeXKHbIN 1 pOCCUTi-
CKUIA OIBIT 9KOHOMUYECKOM AeSITeTbHOCTH, MHTETPallisl XO3SICTBYIOLINX CYyOheKTOB CTAHOBUT-
csl TeM HEOOXOOMMBIM HMHCTPYMEHTOM, KOTODBIA MOXKET CTMMYJIMPOBATh BOCIPUUMYKMBOCTH
MPEeANPUSITUI K HOBOBBEICHMSIM, a TAKXKe MTOBBIIIATh X MHHOBALIMOHHYIO aKTUBHOCTD B LIEJIOM.
Co3naHue MPOMBIIUIEHHBIX KJIaCTepPOB — OOHA M3 aKTYaJbHBIX TEHICHUMI 3KOHOMMYECKUX
npeobpa3oBaHUil poccuitckoit sakoHoMUKU. ChopMynrpoBaHa 1ieJib MCCIIeTOBaHNSI — Ha OCHOBE
M3y4YEHHUsI CYIIHOCTH KJIACTEPOB, a TAKXKE MOHSATHS U OLIEHKY MX MHHOBAILMOHHOIO IMOTEHIIMAIA
pa3paboTKa OpraHM3alMOHHO-9KOHOMUYECKOTO MEXaHM3Ma YIIpaBIeH!sT MHHOBALIMOHHBIM I10-
TEHIMAJIOM IIPOMBIIUIEHHBIX KjacTepoB. IlokazaHo, 4YTO peaau3aluds OpPraHU3ALUOHHO-
SKOHOMMYECKOTO MEXaHM3Ma YIIpaBlIeHUs WHHOBALMOHHBIM ITOTEHLMAIOM IIPOMBIILIEHHOTO
KJIacTepa IO3BOJISIET CTPYKTYPE MAKCHMMAJIbHO ITOJIHO aNalTHPOBATHCS K YCIOBMSIM XECTKOM
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Introduction. The development of industry and
the improvement of the competitiveness of Russian
industrial enterprises in the domestic and foreign
markets are associated with a digital transformation
of the Russian economy, involving a knowledge-
intensive production, knowledge and modern
technology. At the same time, the current level of
innovative development of Russian industry does not
fully meet the expectations associated with the
formation of a new type of economy.

The insufficiently high level of innovation
activity of Russian industrial enterprises poses a
direct threat to the country's economy due to an
increase in import dependence. The quantitative
growth of the national economy should be based on
innovations, ensuring the qualitative side of the
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production activities of economic entities, while
strengthening their financial sustainability and the
financial sustainability of Russia as a whole. In this
situation, as shown by foreign and Russian
experience in economic development, the integration
of business entities is becoming an indispensable tool
that can stimulate enterprises’ susceptibility to
innovations, as well as increase their innovation
activity in general.

The creation of industrial clusters is one of the
current trends in economic transformations of the
Russian economy. By joining in cluster, enterprises
are able to more flexibly respond to changes in
demand, and organizing joint production improves
the quality of various technical developments based
on the systemic use of intellectual potential, and also
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allows saving resources and obtaining synergistic
effect. These circumstances contribute not only to
increasing production volumes, but also to the
development of high-tech innovative types of
products, which leads to an increase in the efficiency
of innovation activities of clusters and industries in
general.

One of the factors of innovative development of
business entities is the formation and effective use of
their innovative potential. Assessment of innovation
potential plays an important role for the development
of innovation policy and innovation strategy of the
activities of enterprises. However, the assessment of
innovation potential
comprehensive coverage of all aspects related to its
formation, development and implementation. To this
end, it is necessary to create a system for managing
the innovative potential provided by the
and economic

does not allow for a

organizational mechanism. An
effective management mechanism is the main tool of
successful adaptation of industrial clusters to
uncertain and rapidly changing environmental
conditions and ensures the formation and
implementation of such a development scheme in
which the best results in a particular situation are
achieved. These factors determines the relevance of

the research topic.

The purpose and objectives of the study. On the
basis of studying the essence of clusters, as well as the
concepts and assessments of their
potential, develop an organizational-economic
mechanism for managing the innovative potential of
industrial clusters. In accordance with the objective,
the authors consider the following tasks:

analysis of the definition of «innovative potential
of an industrial cluster»;

development of a management system for the
innovative potential of an industrial cluster;

analysis of modern approaches to the definition
of the «organizational
management mechanismy;

formulation of the author's understanding of the
organizational and mechanism for
managing the innovative potential of an industrial
cluster and highlighting its main components;

innovative

term and economic

economic

development of an organizational and economic
mechanism for managing the innovation potential of
an industrial cluster.

Research methodology. The concept of the
innovative potential of the industrial cluster. In
modern economic conditions, increasing the
competitiveness of any market entity, entering new
markets and increasing cash flow is possible only by
creating the necessary prerequisites for further
development based on the creation, introduction and
dissemination of technical, technological and
organizational innovations. In this context, the
transition to an innovative development path is a
prerequisite for the sustainable development of
market actors. Innovative development is a systemic
process of social and economic development based
on knowledge innovations, realizing the
competitive advantages of economic entities and
ensuring their sustainable economic growth.

One of the factors of innovative development of
economic entities is the formation and effective use

and

of their innovative potential [18]. The assessment of
innovation potential plays an important role in the
development of innovation policy and the innovation
strategy of enterprises, as well as industrial policy and
development programs for individual economic
entities, industries, regions and the economy as a
whole. Innovation potential is one of the factors that

determines the intensity of innovation, and,
ultimately, its effectiveness.
Innovation potential is a complex and

multidimensional category, which is discussed by
foreign and domestic scientists, starting from the third
quarter of the XX century. The study of the essence
and content of the term «innovative potential» is devoted
to the work of such scientists as Antonenko 1.V.,
Balabanova 1., Bortnik O.A., Gubin E.P., Danko M.,
Glukhov V.V. ., Emelyanov S.G., Bogdanova E.L.,
Zinchenko 1.V., Silkina G.Yu., Kozlov A.V.,
Kokurin D.I., Makarchenko M.A., Korobeinikov O.P.,
Kravchuk 1.S., Monastyrny E.A., Morozova, L.E.,
Suvorinov A.V., Trifilova A.A., Tyulkov G.I.,
Fedoraev S.V., Cherednikova L.E., Yuryev V.M. and
others. Despite the fact that a large number of
publications are devoted to the problems of
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determining the innovative potential, currently there
is no single established definition of this term in the
Russian scientific literature.

Currently, the Russian scientific literature
uses different approaches to the definition of
the term «innovative potential». The analysis of
approaches conducted by the authors is presented
in Tab. 1.

Taking into account the existing approaches to
the definition of the term «innovative potential», the
authors proposed to consider the innovative potential
of the industrial cluster as the capability of the cluster
members to transform the available resources into the
results of innovative activities. This definition
includes three main elements:

1) resources that are the material basis for the
implementation of innovation activities;

2) abilities, i.e.
available resources into the results of innovation
activities (innovative products, works, services),
while the author proposes to assess abilities through
specific results of innovation activities;

3) opportunities, i.e. the presence of favorable or

the ability to translate the

unfavorable trends in the development of innovative
activity of the subject.

The author's definition of innovative potential
allows not only to characterize the level of cluster
innovation in specific periods of time, but also to
reflect the trend of its change, thereby presenting the
innovative potential as a complex indicator in the
Resource-Abilities-Opportunities coordinate system.
This approach provides a comprehensive view of the
innovation potential and allows you to more fully
reveal its essence.

Table 1

Approaches to the definition of the term «innovative potential»

Approach to the definition of

. . . Authors
the term «innovation potential»

Content of the approach

1. Innovative potential as an
integral part of economic

potential [4], Donets O.V. [7]

Morozova L.E., Bortnik O.A.,
Kravchuk I.S. [17], Huseynova T.T.K.

Innovation potential is considered as an integral part
of the economic potential, which determines the ability
of an economic entity to innovative development

2. Innovative potential as a

scientific  and  technical

potential

Danko M. [5], Leontyev B.B. [14]

Innovative potential is considered as a set of resources
and conditions for the implementation of applied
research and development, including experimental
design and experimental technological work

3. Innovation potential as a set
of resources

Fedoraev S.V. [27], Antonenko 1.V.
[1], Vasyukhin O.V., Pavlova E.A.
[3], Zhits G.I. [9], Reshetnicov A.V.
[23], Chudakov F.I. [29]

Innovation potential is considered as a set of human,
material, scientific, technical, informational and
financial resources intended for the implementation
of the innovation process

4. Innovation potential as the
ability and willingness to
implement the innovation

process

Monastyrny E.A. [16],
Fatkhutdinov R.A., Shamina L. K.
[30]

Innovation potential is considered as the ability and
willingness of an economic entity to organize and
implement processes aimed at achieving innovative
results

5. Innovation potential as a set
of opportunities

Trifilova A.A. [25], Lisin B.K.,
Fridlyanov V.N. [15], Nikolaev A. [19],
Kozlov A.V. [10]

Innovation potential is considered as a set of scientific,
technical, technological, infrastructural, financial, legal,
sociocultural and other opportunities to ensure the
perception and implementation of innovations, i. e.

getting innovation

Source:compiled by the authors.
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The combination of the three components of the
innovation potential and the connections between
them allows us to consider the innovation potential as
a system. The input of the system is a resource
component; the output of the system is the obtained
innovative (goods,  works,
technologists, etc.). The interaction of the innovation
potential with the external and internal environment
of the industrial cluster is manifested in the
performance of certain functions, among which are:

1) research function — the innovation potential
contributes to the development of the cluster's scientific
and technical activities, acts as an ideas generator;

2) production and technical function — the
innovation potential contributes to the development
and introducing of improved, more efficient ways of
producing goods (works, services);

3) organizational and management function — the
innovative potential facilitates the processes of optimal
organization of manufacturing, transportation, sales

results services,

and supply;
4) information function — the innovative
potential contributes to the organization of

information flows in the field of scientific, technical
and innovation activities, increasing the reliability
and efficiency of obtaining information.

Thus, the innovation potential is a comprehensive
indicator of the level of development of the innovation
activity of the industrial cluster, which characterizes
the capability of the cluster members to develop and
introduce innovations. The main purpose of the
innovation potential is to ensure ultimately its effective
use, such a level of cluster development is ensured that
would meet or exceed the necessary one.

The management system of innovative potential of
the industrial cluster. Management of innovative
potential is a system of management actions aimed on
the achievements of the goals through transforming
resources into innovative products (works, services).

The process of managing innovation potential
can be represented in a sequence of stages. So,
Knyazev SA [11] identifies six stages of innovation
potential management:

1) the definition of the mission, setting goals;

2) development of a basic strategy;

3) the definition of innovative goals;

4) assessment of innovation potential;

5) the development of innovative projects, the
choice of an alternative set of options;

6) implementation of the innovation potential in
the framework of the selected innovation projects.

A similar point of view is expressed by
Reshetnikov A.V. [22], however, in its model there is
a cyclicality factor, which allows adjusting the mission,
goals and strategies depending on the results obtained.
Another example of an innovation potential
management model is given by F. Chudakov,
highlighting four main management stages [28]:

1) analysis of the position of an enterprise and its
prospects on the market, taking into account the
existing strategy;

2) the formation of innovative potential;

3) potential analysis;

4) the implementation of innovative potential.

According to the authors, the universal model of
managing the innovative potential of an industrial cluster
should include the following elements: setting innovative
goals; determination of the current level of innovation
development; analysis of internal and external factors
affecting the level of innovation potential; realization of
innovative potential; adjustment of the developed
innovation strategy; the presence of «feedback».

On the basis of the research conducted, the
authors identified seven stages of managing the
innovative potential of an industrial cluster:

1) the formulation of problems of managing the
innovation potential of the cluster;

2) the formulation of the goals and objectives of
the management of innovative potential;

3) analysis of the current state of innovation
cluster development, including analysis of the
internal and external environment, as well as the
current situation in the market;

4) assessment of the innovative potential of the
cluster;

5) development of organizational and economic
measures to increase the innovation potential of the
cluster;

6) implementation of  organizational
economic measures to increase the innovation
potential of the cluster;

and
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7) adjustment of organizational and economic
measures to increase the innovation potential of the
cluster.

The management of the innovative potential of an
industrial cluster contributes to the formation of the
necessary conditions for its innovative activity, since
strategically determines the direction of efforts in the
creation of innovative products, works, services,
processes and technologies based on the development
and adjustment of the cluster's key areas in accordance
with changing business environment [6, 20].

The process of managing the innovation potential
of the cluster is inextricably linked with the
organizational and management
mechanism that provides this process. In this
connection, there is a need to develop an effective
organizational and economic mechanism for
managing the innovative potential of an industrial
cluster, which will allow the efficient use of all the
resources and capabilities of cluster enterprises for
the implementation of the innovation process.

economic

The management system of the innovative
potential of the industrial cluster is part of the
innovation management system of the cluster, which
in turn is an element of the overall enterprise
management system [2]. Analysis of modern
management and theoretical
management made it possible to determine the
cluster's innovation potential management system as
a set of components, including the subject and object
of management, strategic attitudes, functions,
principles, resources and tools, interconnected and
forming a mechanism to influence the innovative
potential of the cluster in order to improve efficiency
of innovations. In this case, the organizational and
economic mechanism for managing the innovation
potential is formed by the cluster innovation
management system through the components listed
above. The model of the innovation potential
management system, determining the place of the
organizational and  economic  management
mechanism is presented in Fig. 1.

foundations of

External environment

The factors in the macro environment

I 1
1 1
1 1
1 1
1 1
1 - - X - 1
1 Institutional | Economic | Technological 1
1 1
: Infrastructure factors ]
1
1

1 Competitors | Suppliers | Consumers :
I 1
: Microenvironment factors — fixed assets, finance, :
1 innovations, personnel, etc. 1
1 1
e e e e e e e e e e e e e e e e e e e e e e e e e e === 1

- - r 0 T 1

| Subject of management [

J L |

Goals, objectives, priorities, Functions [

strategy |

|

Principles < Tooling
Resources Results

Organizational and economic mechanism of management
of innovative potential of the cluster

&

Object of management - innovative
potential

Fig. 1. Model of the management system of innovative potential of the industrial cluster
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The subject or governing body is the person or
group of persons authorized to make managerial
decisions regarding the innovative potential of the
cluster. The object of management is directly the
innovation potential; the result of management is an
increase in its level or the acquisition of new or
development of the existing competitive advantages
of the cluster in the field of innovation activity.

System «output» — the results of innovation
activities — produced innovative goods (works,
services) that must be competitive in the market, and
also contribute to the achievement of the profitability
of the cluster enterprises. As the «input» of the
system, various types of resources are considered,

including material, financial, labor, production,
information resources, etc.
Macro  environment, infrastructure  and

microenvironment that have a direct or indirect
impact on the competitiveness, efficiency and stability
of the industrial cluster functioning are considered as
elements of the external environment [13].

Macro environment factors can be presented in
the form of three enlarged groups: institutional,
economic and technological factors.

The cluster innovation management system is a
highly dynamic system with changing characteristics,
and therefore the elements of this system need some
coordination of their activities, which is provided by
the organizational and economic mechanism for
managing the innovation potential of the industrial
cluster.

The concept of organizational and economic
mechanism. In domestic studies, interest in studying
the applicability of mechanisms in the economy in the
70s of the 20th century, when the term «economic
mechanism» was introduced, by which was understood
the combination of elements of economic management
at different levels. Later, the economic literature
began to use the terms «economic mechanismy,
«organizational mechanism», «management mechanismy,
«financial mechanism», «organizational and economic
mechanismy», etc. These terms were developed in the
works of the authors Abalkin L.I., Osipova Yu.M.,
Belyaeva A.A., Mocherny S.V., Bunicha P.G.,
Tambovtseva V.L., Minaeva E.S., Zabredina L.R.,

Monakhova A.V., Lysenko Y., Egorova P,
Mishenina N.V., Kovalenko N.V., Vines A.R.,
Shmalena G., Kulman A., Burkova V.N.,
Kondratieva V.V., Raizberg B.A. , Lozovskogo L.Sh.,
Starodubtseva E.B., Fedorovich V.O. et al. [2—20 et al.].

In the Modern Economic Dictionary [21], the
concept of a mechanism is defined as a set of
methods and means of influencing economic
processes for the purpose of their regulation. Such a
point of view is most prevalent, in particular, in the
works of SA Egorychev [8], IS Shatilova, NA
Slyaeva, MP Tushkanova [31], Holodkova K.S. [32],
Nikolaev A. [19] the organizational-economic
mechanism is considered as a set of principles,
methods, tools, management models, ensuring the
achievement of strategic goals.

Tskhurbaeva F.Kh., Farnieva I.T. consider the
organizational and management
mechanism as a multi-level hierarchical system of
basic interrelated elements and their typical groups
(subjects, objects, principles, methods and tools,
etc.), as well as ways of their interaction, including
integration and disintegration, during and under the
influence of which the economic relations of the
state, owners, lenders and personnel are harmonized,
including representatives of the top management of
the corporation and the society [28].

Authors Titov A.B. and Mashevskaya OV they
understand the organizational and economic
mechanism of management as a combination of
elements that are influenced by external and internal
factors, including the processes occurring at the
enterprises of the industry, from the totality of which
the whole model of control of the object is formed [24].

Gauzhaev A.Z., llaeva Z.M., Krolivetsky E.N.,
Olnev O.K. [12] believe that the organizational and
economic mechanism of management should have
the following characteristics: efficiency, reliability
based on authenticity and modern scientific and
technical methods of work, optimal leveling and
balance of centralization and decentralization.

Chalenko A.Yu. emphasizes that the organizational-
economic management mechanism cannot be
considered without a resource component and defines
this economic category as a set of resources of the
economic process and methods of their connection.

economic
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Proponents of the process approach, based on the
IDEFO0 functional modeling methodology, look at
the organizational and economic mechanism of
management as a resource management of the
process, including a set of interrelated elements that
contribute to the process function [21].

According to Uskov A.E. the mechanism cannot
exist outside the process, since it is its integrating part
aimed at performing process functions only; the
mechanism does not have its own governing body
depending on control by the external subject; the
correlation of the mechanism with the control has an
internal meaningful field in terms of statics and
dynamics, as well as innovative solutions [26].

In determining the economic essence of the
organizational and  economic  management
mechanism, the authors follow a systematic approach
and propose to consider it as a set of interrelated
elements, including the principles of transforming
inputs and outputs, applied functions, applied
methods and technologies, as well as organizational
and economic impacts of the subject on the object
aimed at ensuring the process of managing the
continuous development of the facility. The main
backbone factor of the control mechanism is its
ability to self-control, self-esteem and self-
preservation, as well as high adaptability to changes
in the external and internal business environment.

In accordance with the proposed definition, we
highlight the following features of the organizational
and economic management mechanism as a system:

1) the presence of goals and objectives, causing
the subject to influence the object;

2) the presence of interrelated elements that form
the internal structure of the organizational and
economic mechanism,;

3) the presence of functions for which the
organizational-economic mechanism has been
created;

4) availability of resources required for the
functioning of the organizational and economic
mechanism;

5) the existance of external relations with other
mechanisms and processes.

The organizational-economic
implemented through the impact toolkit — a set of

mechanism is
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actions of an every tool. The authors distinguish
organizational and economic instruments of influence.
Organizational ones include: developing development
strategies, organizing the implementation of various
programs and projects, creating investment
attractiveness, etc. The economic impacts include
budgeting, financing, auditing, outsourcing, price
regulation, etc.

Thus, in with the presented
conceptual model, we will consider the organizational
and economic mechanism for managing the
innovative potential of an industrial cluster as a
system, including a set of principles, functions,
methods, technologies and relationships between
them, as well as ways to influence them in order
toincrease efficiency implementation of this

accordance

process.

Results

Development of an organizational and economic
mechanism for managing the innovative potential of an
industrial cluster. The organizational and economic
mechanism for managing the innovative potential of
an industrial cluster is shown in Fig. 2.

The object of management is the innovative
potential of the cluster, and the subject of
management is the management company of the
cluster (hereinafter the decision maker — DM),
which implements the functions of innovation
management. It should be noted that the subject will
be affected by such specific internal factors as
production and business relations, emerging between
cluster members, the level of their innovative
development and the specifics of the activity
(production, research, finance, sales, etc.).

The purpose of creating an organizational-
economic mechanism for managing the innovation
potential of a cluster is to increase the effectiveness of
its innovation activity and develop its innovation
potential.

The objectives of the functioning of the
organizational and economic mechanism of
managing the innovative potential of the cluster are:

1) maintain the existing and create favorable
conditions for the implementation of the innovation
process in the cluster;
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2) to create opportunities for rapid adaptation to
changing market demand;

3)to maintain interest in the innovation
development of all participants in the innovation process;

4)to attract funds from external investors,
including government agencies, for the material and
financial support of innovation activities;

5) to attract industry enterprises to participate in
joint innovation projects.

As a means of influencing the organizational and
economic mechanism on the process of managing the
innovation potential of a cluster, the following can be
singled out:

1) economic:

— attracting external sources of financing
innovation;

— resource provision of the innovation process;

— economic incentives for the development of
production and business relations within the cluster
and other business entities;

2) organizational:

— organizational and methodological assistance
for joint innovation activities of organizations within
the cluster;

— organization, coordination and control of the
innovation process;

— organization of the system of continuous
monitoring of the development of innovation
activities in the cluster.

The presented organizational and economic
management mechanism is designed to ensure the
effective development of the cluster's innovation
activities based on the management of its innovative
potential.

Effective management of the cluster's innovative
potential involves solving the problem of financial
sustainability in the long term, as well as solving the
problem of sustainable development of the cluster as
a whole. In this connection, it is necessary, firstly, to
develop the cluster innovative development strategy
in a timely manner and formulate on its basis actual
goals and objectives for managing the innovation
potential; secondly, to systematically evaluate the
innovative potential of the cluster; thirdly, to
determine the compliance level of the innovation
potential of the cluster required.
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The coordinated development and interaction of
enterprises engaged in innovative activities within the
cluster structure forms an innovative system, which is
not just the sum of individual components, but a new
whole, which causes the appearance of a synergistic
effect. This circumstance determines the relevance of
improving the organizational and economic mechanism
of managing the innovation potential of the cluster,
since modern market conditions force us to look for
opportunities for a balanced and sustainable innovative
development of the cluster through a significant
transformation of its innovation management system

Conclusions. During the study, the following
results were obtained:

1) the authors’ definition of the term «innovation
potential of an industrial cluster» is given, which
represents it as the ability and ability of cluster
enterprises to transform available resources into
concrete results of innovation activities;

2) developed a system for managing the
innovative potential of an industrial cluster, which is
a combination of components, including the subject
and object of management, strategic installations,
functions,  principles, and  tools,
interrelated and forming the mechanism of influence
on the innovative potential of the cluster in order to
increase the efficiency of innovation

3) the authors’ definition of the term
«organizational and economic mechanism for
managing the innovative potential of an industrial
cluster» is given, and the main components of the
organizational and economic mechanism are
highlighted, among which are functions, principles,
methods, technologies;

4) an organizational-economic mechanism has
been developed for managing the innovative potential
of an industrial cluster, designed to ensure the effective
development of the cluster's innovative activities based
on the management of its innovative potential.

The organizational and economic mechanism for

resources

managing the innovation potential of an industrial
cluster is a system of tools and impact processes that
are used in practice to obtain innovative results. It
should be noted that only the effective and
scientifically grounded use of various instruments of
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influence will allow to carry out the required
influence on the innovation process and to ensure
obtaining the desired results.

Thus, the implementation of the organizational
and economic mechanism of managing the innovation
potential of an industrial cluster allows the structure to
fully adapt to the conditions of fierce competition in
the market, develop existing technologies and launch

new ones, to produce complex innovative products by
maximizing the existing innovation potential and
increasing it, which ultimately increases the
competitiveness of the cluster.

The paper is elaborated in framework of scientific
project Ne18-010-01119 financed by Russian Foundation
for Basic Research
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Scientific and technical progress is inseparably linked with use energy of different forms and
potentials, which significantly changed their volumes and types. In modern conditions of
development the level of the energy considerably increases consumed by the person, and,
therefore, there is a question of environment protection against harmful emissions. Many
industrial enterprises are oriented to studying of renewable power which technologies can be used
in development of the business processes. Real research is given a characteristic of the present
stage of development of the market of the renewable energy resources. The article describes the
entity and features of business processes of the enterprise of the industrial sector of economy. The
research is carried out an analysis of business processes of the industrial enterprise Electricité de
France. In addition, the article describes the main directions of development of the industrial
enterprise in the conditions of commercialization of renewable energy resources. Rapid
development of technologies of renewable energy resources and the current situation in the world
led to consider development of the industrial enterprises in the conditions of commercialization
of renewable energy resources as new approach to development of business processes of the
enterprises of the industrial sector of economy. Modern conditions appear because of
commercialization of renewable energy resources. It becomes necessary for the industrial
enterprises adapting flexibly to modify and develop their business processes.
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OILIEHKA OCOBEHHOCTEN 1 OCHOBHBIX HATIPABJIEHUI PA3BBUTUSA
BU3HEC-IIPOLIECCOB ITPOMBIIILIEHHBIX IPEANTIPUATUI
(HA ITPUMEPE UCCIIEJOBAHUSA BUD)

E.C. banamosa, K.C. MaiiopoBa

Cankr-IleTepOyprckuii monurexnudeckuii ynusepcuteT Iletpa Beaukoro,
Cankr-Iletepoypr, Poccuiickas ®eneparyst

HayyHo-TeXxHU4YecKuii mporpecc Hepa3pbhIBHO CBsI3aH C MCITOJIb30BAaHUEM SHEPTUM pa3Iny-
HBIX ()OPM M MOTEHIIMATIOB, KOTOpas ¢ TeUeHUEM BPEMEHM CYIIECTBEHHO MEHSJIAa CBOU OOBEMBI
¥ BUIBI. B COBpeMEHHEBIX YCIIOBUSX Pa3BUTHUS YPOBEHD MOTPEOISIEMOil YeIOBEKOM SHEPTUH 3HA-
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Introduction.

YUTEJIHHO TTOBBIIIAETCS, M CJIENOBAaTEIbHO, OCTPO BCTAET BOIPOC 3AIIUTHI OKPYXKAIOIIEH Cpebl
OT BPEIOHOCHBIX BbIOPOCOB. MHOTHE MPOMBIILIEHHbIE MPEANPUSTUSI OPUEHTUPOBAHBI HA U3Y-
YyeHHe BO30OHOBIISIEMOII SHEPTeTUKU, TEXHOJOTUM KOTOPOI B NalbHEHIleM MOXHO MCIOJb30-
BaTh B pa3BUTUM CBOMX OM3HEC-TIpOLecCOB. JlaHa XapaKTeprlCTHKa COBPEMEHHOTO 3Tara pa3BU-
THUSI pbIHKA BO30OHOBJISIEMBIX UCTOYHUKOB 3Hepruu (BMD). PackpbiTa CylIHOCTh U OCOOEHHO-
CTH OM3HEC-MPOIIECCOB MPEANPUITUS MPOMBIILIEHHOTO CeKTOpa 3KOHOMUKM. [IpoBenaeH aHa-
713 GU3HEC-IIPOLEecCOB MpoMBILIeHHOTro Ipennpusatus Electricité de France. BbIsiBieHBI oc-
HOBHBIC HATIpaBJICHUS Pa3BUTHUS MIPOMBIIUICHHOTO MPEINPUSTHS B YCIOBHUSIX KOMMEpPIIMAT3a-
LIM1 BO3OOHOBJISIEMbIX UCTOYHUKOB 3Hepruu. CTpeMUTEIbHOE Pa3BUTUE TEXHOJOTUIT BO30OHOB-
JIIEMBIX UCTOYHUKOB DHEPTUM M TEKYyIlash CUTyalllusl B MUpPE TIPUBEIN K BO3MOXHOCTH paccMar-
pUBaTh Pa3BUTHE TTPOMBILIJICHHBIX TIPEANIPUSTUIM B YCIOBHUSIX KOMMEPILIMATIN3allMi BO30OHOBJISI-
€MbIX UCTOYHUMKOB SHEPTUM, KaK HOBBI MOAXOM K Pa3BUTUIO OM3HEC-TIPOLIECCOB MPEANPUATHI
MPOMBIIIEHHOTO CeKTOpa 3KOHOMUKHU. ['ocymapcTBa 0Ka3bIBalOT MOMAAEPKKY MPOMBILIIIEHHBIM
MIPOU3BOICTBAM CEKTOpA SHEPTETUKU Y TIPOBOMIST aKTUBHYIO MOJUTUKY Pa3BUTHUSI JAHHOTO CEK-
TOpa 3KOHOMMKU 3a CUET MPUMEHEHMSI COBPEMEHHBIX TEXHOJIOTUI1, aKTUBHOTO COBEPILIEHCTBO-
BaHUSI OU3HEC-TIPOLIECCOB BHYTPU MPEIMPUSATHI U YACTUYHOTO YJacTUs B YIPaBICHUU MPOU3-
BOICTBOM. B pesynbrate KOMMepIMann3auy BO300HOBISIEMbIX UCTOYHNKOB SHEPTUM CO3IAI0T-
CS HOBBIC YCJIOBUSI, B KOTOPBIX MPOMBIIIJICHHBIE TIPEANPUSTHS BRIHYKICHBI CYIIECTBOBATh, IO~
CKOJIBKY CTaHOBUTCSI HEOOXOAMMBIM TMOKO TMOACTPauBaTh, BUIOWU3MEHSTb U Pa3BUBATh CBOU
ousHec-npoiecchbl. OTKpbIBas WIS ceOs1 Bce OOJIbIIME BO3MOXHOCTH MHBECTUPOBAaHUS, 0OJIb-
IIMHCTBO CTPaH MUpa HalleJIeHbl Ha COTPYIHUYECTBO, B3aMMHBINN 0OMEH HOBBIMU TEXHOJIOTHSI-
MU, pecypcamu, ¢hruHaHCaMU. B HOBBIX YCIOBUSX Pa3BUTUSI CEKTOPA SHEPIETUKHU MPOMBILIJIEH-
Hble MPENNPUSITUS BBIHYXKIEHBI OTBEYaTh HOBBIM BBI30BaM, pa3BUBaThb BHYTPEeHHHE OU3HEC-
MPOIIECCHI, OPUEHTUPYSACh HAa HOBBIC (PAaKTOPHI, BIAMSIONINE Ha (PYHKIMOHUPOBAHKME M COBEP-
IIEHCTBOBaHNE ITPOU3BOICTBA.

KmoueBble cj0Ba: KOMMepLUHMaIU3alusd, BO30OHOBJIsIEMble MCTOYHUKUA 3HEPTUM, OW3HC-
Mpo1ecc, 5KOHOMUKA MPOMBIIIJIECHHOCTH, TTPOMBIIIIEHHOE MPEINTPUSITHAE, 3TEKTPOIHEPreTHKa

Ccpbutka npu murupoBanun: banamosa E.C., MaiiopoBa K.C. OlieHKka 0cO0eHHOCTEit 1 OCHOB-
HBIX HallpaBJIeHU pa3BUTUsI OM3HEC-TIPOIIECCOB MPOMBILIJICHHBIX MPEANPUITHIA (Ha MpUMeEpPe UC-
cnenoBaHuss BUD) // HayuHo-texHuueckue Benomoctu CIIOITIY. DxoHoMuueckre Hayku. 2019.
T.12, Ne 2. C. 84-91. DOI: 10.18721/JE.12208

Development of humanity is

saving priority that is especially relevant in a century

inseparably linked with use of energy of different
forms and potentials. Throughout the known history
of development of a civilization not only sources of
the energy changed, but also its volumes, types and
potentials. The present stage of development of the
world is characterized by the increased consumption
of all types of energy, which caused, first of all, an
environmental pollution. Fossil types of fuel are
characterized by limited resources. This fact is a real
problem for the majority of productions of different
industries.

Many countries of the world are oriented to
development of renewable power which allows not
only to reduce the number of harmful emissions in
the atmosphere, but also implements an energy

of «<new technologies». A landmark, occurred for the
last few years, promoted fixing to renewable energy
resources (further — RER) the status of the
dominating power source around the world. The
energy sector underwent a number of changes which
had an impact on changes in development of RER in
total and separately. Growth of competitiveness of
technological capacities using RER, state programs
on questions green economy, conferences on
questions of environmental and energy security and
low-carbon economy, need of creation of more
available energy for the consumer — all this led to
creation of the new markets of production capacities
and the distributed generation of RER, namely their
commercialization.
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Research objective. With this in mind, a research
objective is a determination of features and the main
directions of development of business processes of
the industrial enterprise in the conditions of RES
commercialization. Due to the research objective it
is necessary to solve the following problems:

+ give characteristic to the present stage of
development of the market of RER;

* reveal an entity and features of business
processes of the enterprise of the industrial sector of
economy;

« carry out the analysis of business processes of the
industrial enterprise Electricité de France (further —
EDF) using RER;

 determine the main directions of development
of the industrial enterprise in the conditions of RER
commercialization.

Research methods. It consists in the analysis of
domestic and foreign sources on the studied problems,
identifying the specific features of the concept.

The energy sector underwent cardinal changes
recently, but 2015 became for development of RER
more important. It occurred thanks to the new
agreements between countries devoted to problems of
need of availability of RER and increases energy
efficiency.

The United Nations General Assembly accepted
the document «Steady Power for Everyone» that
confirmed intention of the majority of the countries
about distribution and development of policy on
implementation of RER. Many governments agreed
to undertake obligations for review of use of
hydrocarbon fuel as replacement by «clear» energy.
RER provided 19.2% of the general final
consumption of energy in 2014, growth of capacities
and development continued also in 2015 [10, 12].

Global investments in RER also reached record
level, despite falling of the prices of traditional fuel,
the proceeding instability of economy of the
countries of Europe and also continuous recession
of the prices for unit of rated capacity of the
equipment for solar and wind farms. Level of
the private investments, enclosed in development of
the RER projects, considerably increased for the last
5 years. In addition, the number of banks that are
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involved in financing of the
increased too.

Along with active development and using of RER
technologies on industrial productions, there was a

question of effective management of a production,

RER projects

which is understood as the process based on use of
modern technologies of management and more
perfect forms of its organization. Foreign and
Russian scientists are convinced that the solution is in
deep connection between adapted management
systems at the industrial enterprise and development
of its business processes.

In foreign and domestic scientific literature are
lots of definitions for the term «business process».
According to authors, the most precisely this term
described in the work «Reengineering of
corporations: revolution in business» by M. Hammer
and J. Champi who defined <«business process» as
«the set of different types of activity within which «on
an input» are used one or more types of resources and
as a result of this activity at «exit» is created the
product which is a value for the consumer» [15]. At
the present stage of development of economy
restructuring of business on the basis of business
processes is adopted by almost all leading companies
of the world. It is considered that even partial
improvement of business processes of the
organization brings effect in the form of increase in
production for 10—20 % [17].

Administrative  activity at the level of
management of the industrial enterprise on the basis
of process approach represents continuous execution
of a complex of the certain types of activity
interconnected among themselves and the general
functions of management. However, it should be
noted that execution of separate works and functions
of management is also considered in the form of
process, i.e. the general process is set of the
interconnected continuously performed operations
transforming some inputs of resources, information,
etc. to the corresponding results [11, 16]. In general,
management — is the establishing value and an entity
of process approach. The description of business
processes at the enterprise can be different, but its
basis is tracing of accurate structure of all interrelations
of participants of processes of production activity. At
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the same time, each business process should have the
beginning — an input, consistently carried out flows of
works, the end — an exit.

Improvement of business processes at the
industrial enterprises allows to create the whole
complex of strategic advantages and to provide
higher level of a competitive stability. Often the
industrial enterprises apply the innovation
technologies to increase in efficiency of business
processes of the complex hierarchical structure of
production. The present stage of development of
economy differs in the increased level of
robotization of many industries and use of «smart»-
technologies for increase in overall performance of
the industrial enterprise in general.

Commercialization of RER has a positive impact
on functioning of the industrial enterprise, thanks to
development of its internal business processes. In
total technologies of RER and «smart»-developments
give the chance to increase growth rates of
production capacities, to increase efficiency of
functioning of the enterprise, to improve quality of
products and to take care of the environment [4, 6].

The French energy company Electricité de
France (further — EDF), which is in the lead in the
market of the generating enterprises, is the most
striking example of how to make use of the
accumulated experience and knowledge together
with RER technologies for development of all the
business processes to construct stable and
competitive production of the generating sector as
much productive as it is possible [8]. The company
began the development in post-war years, and now
thanks to the accumulated knowledge and
experience is the first company in using of RER on
the productions.

EDF is concerned about green economy of our
planet and «green» future of humanity. Its research
department is oriented to maintenance of the «green»
future of our planet and application of RER for
reduction of emissions of toxic substances in the
atmosphere and receiving «clean» energy, which is
the most energy efficient resource for providing
«green» life of consumers.

In 2008 EDF Energies Nouvelles constructed
(one of the first) a solar farm with the biggest rated

capacity in Europe. EDF already has a large number
of low-carbon power plants which use hydraulic
power, nuclear energy, and wind energy and also new
types of RER. A huge number of investments invest
in development of new technologies of the next
generation which do not release CO : into the
atmosphere.

EDF uses different types of RER for creation of
productions of new generation:

1) nuclear energy: in France the EDF company
builds the first nuclear reactor of new generation of
EPR in Flamanville (Manche). His first produced
kW - h was sold by the EDF company in 2016.
Nuclear projects of the EDF company made
significant progress in three countries: China, the
USA and Great Britain which made a decision to
restart production of nuclear energy;

2) wind energy: around the world EDF Energies
Nouvelles started more than 3.500 MW of rated
capacity, and power is received more than from
hundred wind farms;

3) solar energy: EDF Energies Nouvelles had
494.1 MW of pure ability in the course of
construction. By the end 2017 this indicator grew to
500 MW;

4) biomass: the representative office of EDF
manufactured 1.5 billion kW- h in Poland in 2016.
More than 1 million tons of biomass was used by
production [7].

The power plants of EDF using coal make only
9.8 % of all company enterprises. EDF upgrades the
old power plants for increasing an efficiency of their
work and reduction of emissions of CO.. EDF used
supercritical power plants and gas turbines with the
combined cycle for increase the power of the
productions. In France, the oldest power plants
burning coal were closed in 2015.

They were replaced with gas turbines with the
combined cycle, which are more effective in power
generation and emit less CO: [9]. EDF also continues
to work on collecting and storage of carbon. The
Havre power plant burning coal uses this special
technology in an attraction mode. In Great Britain
EDF began construction of 3 gas turbines with the
combined cycle on the Western Burton with the rated
volume of 1.311 MW [5].
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The ecological directions in the innovation
activity of the EDF, directed to power generation of
the future and to development of access to energy,
require special attention. Martiga Gas with the
combined cycle is the first experience of using new
technology on productions in the Europe countries.
Thanks to a double turbine system, with the same
fuel quantity, the gas works with the combined cycle
produce twice more electricity, than traditional
thermal power plant, and throw out less CO2 [3].
The first turbine of combustion burns down
fuel, and gases selected with this combustion,
turn the turbine to fill the first transformer. At
the same time, water is transformed to steam
in contact with hot gas blowouts. This steam turns
the second turbine, which fills the second
transformer with electricity. Gas works with the
combined cycle are adapted to the increasing
fluctuations in energy consumption better, and they
are more energy saving and are harmless to the
environment. They make smaller number of harmful
emissions in the atmosphere, than stations of
standard power because of using the unique
technology of gas.

The originality of the technology applied at the
plant in Martige consists in conversion of one unit
using oil in 2 combined cycles, everyone with the
rated volume of 465 MW, functioning with natural
gas [2]. This hi-tech process, which is originally
developed for use in the industry of aeronautics,
consists in use of some installations (especially steam
turbine and the pump station) in connection with
new elements of new unit (the combustion turbine, a
recovery boiler, reuse of the generator of a turbo
transformer, a cold source of the current sections
using oil). By estimation, this project will become the
most large-scale in the field of power industry across
the Europe. Construction of 2 plants with the
combined cycle in Martige would require €500
million investments [7].

The plant in Rosi¢re-en-Haye is one of the
largest plants of solar energy in Europe. The plant
consists of 1.5 million solar panels with the rated
volume of 115 MW. The area on which there is a
plant is 367 hectares from whom 120 hectares occupy
solar panels. Every year the plant makes an
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equivalent of annual consumption of electricity
approximately on 55,000 inhabitants [9].

Photovoltaic solar batteries at the Rosi¢res-en-
Haye plant were developed, using the technology of
the next generation known as «thin membrane». This
technology alternative to the traditional units made
of silicon allows adapting to variable conditions of the
sun of Lorraine easily.

Research result:

1. The characteristic of the modern stage of
development of the market of renewable energy
sources is given.

2. The essence and features of business processes
of the enterprise of industrial sector of economy are
revealed.

3. The analysis of business processes of the
industrial enterprise Electricité de France with the
use of renewable energy sources is carried out.

4. The main directions of development of the
industrial enterprise in the conditions of
commercialization of renewable energy sources are
revealed.

EDF only a few years ago began to conduct
policy of «green» production as most the large
international companies are anxious with the
corporate and social image, state of environment and
profit markup and increase in efficiency of the made
products. However, the company can admit what
success it achieved in development of the production
capacities thanks to RER technologies.

Summing it up, RER is profitable business,
especially for those productions having rather
developed production capacities, which can
qualitatively and quickly make processing and
receiving clean energy now. To my way of thinking,
new technologies arising thanks to new researches of
the market of RER are the most competitive
instrument of development of business processes of
the industrial enterprises.

Summary. In the final analysis, the executed
research allows to draw the following conclusions.
Active development of RER technologies and the
current situation in the world led to the fact that
development of the industrial enterprises in new
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conditions, namely commercialization of RER; it is
possible to consider new approach to development of
business processes of the enterprises of the industrial
sector of economy.

Attention of the environment and creation of
new technologies gave an impulse to deeper studying
of opportunities of RER which were appreciated only
a few years ago. The largest industrial enterprises are
aimed at use of RER technologies for the purpose of
creation of the stable, effective production making
not only high profit, but also the «clean» product
harmless to consumers and our planet.

The majority of the countries of the world are
aimed at cooperation, mutual exchange of new
technologies, resources, finance. Even more often,
the states began to give support to industrial
productions of the energy sector and to pursue active
policy of development of this sector of economy, due
to use of modern technologies, active improvement
of business processes in the enterprise and partial
participation in production management [1].

The French energy company EDF, leading in the
market of the generating enterprises, is the most
striking example of how it is productive to make use
of the accumulated experience and knowledge in
management together with RER technologies for
development of all the business processes to
construct stable and competitive production of the
generating sector. This enterprise underwent a set of
instructural changes, which rendered both positive

and negative effect on development of administrative
communications of production.

In new conditions of development of the energy
sector, the industrial enterprises are forced to answer
new calls, to develop internal business processes,
being guided by the new factors influencing
functioning and improvement of production. At this
stage, it is possible thanks to use of RER technologies
and active development of the new products of the
industrial sector of economy possessing new
functions.

In relation to EDF it was shown in the form of
implementation of pilot projects which allowed
reducing the number of emissions of CO: in the
atmosphere by 61 % [13, 14].

Directions  for  further research. Finally,
commercialization of RER gives an impulse and
continues to stimulate productions of the industrial
sector of economy not only to a solution of
important problems of consumers, the environment,
but also issues of effective management of the
enterprises in general, because new conditions, in
which they are forced to exist, differ in need flexibly
to arrange, alter and develop the business processes.
Experience of development and deployment of RER
technologies in business structure of the industrial
enterprises creates premises for creation of new
strategy of management of the enterprises in
modern conditions.
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Different management systems, including quality management systems, are widely used in
enterprises and organizations nowadays. The procedure for establishing and effectively using
quality management systems is regulated by the system of national standards. At the same time,
the approaches to organization and the performance of quality management systems in enterprises
depend on the personnel’s training, knowledge and understanding of existing regulations in the
field of standardization and technical regulation. The main problems of effective quality
management using quality management systems arise from inept application of existing
regulations and a formal approach to organization and management of quality management
systems. This primarily happens due to lack of involvement of the staff, lack of understanding of
the role and responsibility of the process owner. Ensuring the required quality of processes is
achieved by hiring competent managers and specialists for the enterprise. This means that human
resources are sufficiently prepared, with a quality system of motivation and a high corporate
culture. The company has created a system of information support, electronic document
management system. In many enterprises, QMS documents are maintained by quality services,
which are perceived as units solely responsible for maintaining the quality management system in
working condition. Unfortunately, the functions of quality services are often limited to
maintaining the QMS documentation in working order. However, all units of the enterprise must
have the required documentation for the QMS available and keep the records prescribed by the
QMS documents, the employees should know the contents of QMS documentation, have the
skills necessary for document management. A formal approach to quality management systems in
enterprises means that the resources allocated to maintaining the management system are
used inefficiently. The article gives a brief analysis of the specific problems arising in
application of quality management systems and the main directions for eliminating non-
compliance of systems with the requirements of federal legislation and normative documents
in the field of standardization. We have emphasized that the basic principle of building a
quality management system in the enterprise should be the adapting the system to the needs of
the enterprise while complying with the national standards of the Russian Federation. This
paper presents a generalized view of scientists and specialists on actual problems encountered in
implementing QMS in enterprises. We have proposed specific practical solutions
(recommendations) formed on the basis of practical construction and application of the QMS.
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OPTAHUBAIIMOHHBIE 1 DKOHOMMWYECKUE ITPOBJIEMbBI ITPUMEHEHUA
CUCTEMbI MEHE/IZKMEHTA KAYECTBA HA MAITIMHOCTPOUTE/IBHOM
HHPEAIIPUATUN

I.C. Emennsnoa!, C.JI. Konecunuenko-Snymesn!, M.A. Tokapes?

! Cankr-ITleTepOyprekuii monurexumueckuit yausepcureT I[lerpa Bemmkoro,
Cankr-Iletepoypr, Poccuiickas ®eneparyst

2 Peneiiccanc Koncrpakinn, Cankr-Ilerep6ypr, Poccuiickas ®eneparmist

B Hacrosiiee BpeMst Ha MPEANPUATHSIX M B OPraHM3aLMsIX IIMPOKO IPUMEHSIIOTCS Pa3IMIHbIE
CHCTEMbI MEHEIXKMEHTA, B TOM YKCJIe CHCTEMbI MEHEIKMEHTa KadecTBa. Ilopsmok cosmanust u a¢-
(eKTUBHOIO NPUMEHEHMSI CUCTEM MEHEKMEHTA KaueCcTBa PeryIaMeHTUPYETCsI CUCTEMOI HallMOHAIb-
HBIX CTaHIAPTOB. BMecTe ¢ TeM MoAXO0/Ibl K OpraHM3alii U pe3yJIbTaTUBHOCTb CUCTEMbI MEHEDKMEHTA
KayecTBa Ha MPEANPUSITAN 3aBUCIT OT IOATOTOBJIEHHOCTH MepcoHala, 3HAaHUI M MIOHUMAaHMS Oeii-
CTBYIOIIMX HOPMATUBHBIX JTOKYMEHTOB B 00JIaCTH CTaHIAPTH3ALMKM M TEXHUYECKOTO PEryIMpOBaHMSI.
OcHOBHBIE TTPO6IeMBI 3(PGHEKTUBHOTO YITPaBIEHUsT KA4eCTBOM C IIPUMEHEHEM CHCTEM MEeHEIKMEH-
Ta KauyecTBa BO3HUKAIOT NMPU HEYMEJIOM NMPUMEHEHUM IEHCTBYIOIINX HOPMATUBHBIX JOKYMEHTOB U
(GOpMaNTBHOM MOIXOI€E K OPTaHU3ALMK U YIIPABIEHHMIO CHCTEMOM MeHE[DKMEHTa KauecTBa. B mepByio
ouepe/ib, M3-3a HEMOCTATOYHOM BOBJIEYEHHOCTH IIEPCOHANA, HEIIOHUMAHUS POJIA U OTBETCTBEHHOCTH
BHanesnbla npoiecca. OdecreyeHre TpedyeMoro KayecTBa MpoLIECCOB TOCTUTAETCS TIPY HAJIMYUM Ha
MPEANPUATHA KOMITETEHTHBIX PYKOBOAUTENIEH U CIIELIMATKMCTOB. DTO 3HAYUT, YTO KAAPOBBIE PECYPCHI
HMMEIOT TpeOyeMblil ypOBEeHb ITOATOTOBICHHOCTH, KAYeCTBEHHYIO CUCTEMY MOTUBALIMK TIepcoHaIa, BbI-
COKYIO KOPIIOPaTUBHYIO KyJIbTYpy. Ha mpeanpusatuu co3naHa crcTeMa MHGOPMAIIMOHHOTO obecre-
YeHUs, 2IEKTPOHHAs CUCTeMa TOKyMeHToobopoTta. Ha MHOTHMX TIpenprsThsIX BeneHNe TOKYMEHTOB
CMK B037103k€HO Ha CITy>KObI KauecTBa, KOTOPbIe BOCIIPUHUMAIOTCS KaK TOApa3ae/IeHUs], UCKITIOUN-
TEJIbHO OTBETCTBEHHEIE 3a IMOIIEPKAHME CUCTEMBI MEHEIKMEHTA KAauecTBa B paboyeM cocTtossHum. K
coXaJleHHI0, (DYHKIIMK CITYK0 KayecTBa 4acTO OrpaHMYMBAIOTCS MOAIEPXKaHUEM B pabo4eM COCTOSI-
Hum nokymeHTaimu CMK. Bmecte ¢ TeM B moapasaeneHusIx 1oJKHa ObITh HEOOX0MMMast JTOKYMEHTa-
st CMK M J0MKHBI BECTUCh BCe TNpeaycMoTpeHHble nokymeHTamu CMK 3anucu; paOOTHUKU
JIOJIKHBI 3HaTh copepxkaHue nokymeHtauuu CMK, ymeno e€ opopMisiTe U ob6ecrieunBaTh JOKYMEH-
TOOOOPOT B COOTBETCTBYIONIEH YacT. POPMATBHBIN TOAXON K TPUMEHEHUIO CUCTEM MEHEIDKMEHTa
KayecTBa Ha TIPEATPUSITASIX TIPUBOIUT K HE3((MEKTUBHOMY UCIOIB30BAHUIO PECYPCOB, BBIACISIEMBIX
Ha pecypcHOe 0o0ecIieueHre CUCTEMBI MEHeMKMeHTa. JlaH KpaTKuil aHaInM3 KOHKPETHBIX IPOOIIEM,
BO3HUKAIOIIMX IIPY IIPUMEHEHUM CUCTEM MEHEIKMEHTA KAYeCTBA 1 IPEIJIOKEHBI OCHOBHBIE HAIIPAB-
JICHUsI IO YCTPaHEHUIO HECOOTBETCTBUIL CHCTEM TpeOOBaHMsIM (helepalbHOIO 3aKOHOIATEIbCTBA U
HOPMATHUBHBIM JOKYMEHTaM B 00JIACTU CTaHAapTu3aluu. [1om4epKHYyTO, YTO OCHOBHBIM ITPUHLIMIIOM
TMOCTPOCHMSI CUCTEMbI MEHEDKMEHTA KayecTBa Ha MPEANPUSITUM JOJDKHO ObITh OCTPOSHUE CUCTEMBI
MEHEDKMEHTa KayecTBa O HYXXIbI TIPENIPUSITUSI, ¢ COOTIONeHNEM TpeOOBaHMIA POCCUMCKUX CTaH-
naptoB. [TorydeHo 00001LIEHHOE MHEHHME YUEHBIX U CIEeLIMAJIMCTOB 10 aKTyaJIbHbIM Mpo0OJieMaM, BO3-
HuKaromyM 1ipy peammsaun CMK Ha mipennpustrgx. [IpemioxkeHbl KOHKPETHBIC TTPaKTUUCCKKE
peieHust (peKoMeHmanumn), chopMUPOBAHHEBIE HA OCHOBE ITPAKTUYECKOTO MOCTPOSHUS U IIPUMEHE-
Hust CMK.

KiioueBbie cj10Ba: cCTeMa MEHEIKMEHTa, UMIIOPTO3aMeIleHHe, TPOLIECCHBIN MOIXOJ, 3au-
CU O Ka4eCcTBe, JIOKAJIbHbIE HOPMATUBHbBIE TOKYMEHTHI, HAl[MOHAIbHAs CUCTEMA CTAHIAPTU3ALINH,
ayIuT, MIAHOBBIE JOKYMEHTBI 00ECIIEYeH IS KaueCTBa

Ccbuika npu mutuposannn: Emenbsanosa [1.C., Komecanuenko-SAnymes C.J1., Tokapes M.A.
OpraHu3alMoOHHbIe U 5KOHOMUYECKHUE MTPOOIeMbl MMPUMEHEHUSI CUCTEMBI MEHEKMEHTA KauecTBa
Ha MallMHOCTPOUTEIbHOM Tipennpusituu // Hayuno-rexunueckue Bemomoctu CII6ITIY. DkoHo-
muyeckue Hayku. 2019. T. 12, Ne 2. C. 92—102. DOI: 10.18721/JE.12209
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Introduction: Creating and maintaining quality
management systems (QMS) at machine-building
enterprises can be stimulated by several objective
needs, including:

— the need to ensure the competitiveness of
products;

— compliance with the terms of contracts for supply
of products;

— compliance with the mandatory requirements
of regulatory documents for types of
products.

At the same time, as practical experience of
machine-building enterprises shows, introducing
QMS company
managers. A number of significant problems arise in
practical implementation of QMS, first of all, of
overcoming the internal resistance of workers to
changes in work organization. The problem that
occurs quite often when building a QMS is that
specialists or managers of the company do not always
fully understand the amount of work they will have to
do after they receive the QMS certificate. The lack of
necessary time and human resources for developing
QMS leads to the situation when the QMS becomes
ineffective and is a pile of outdated and obscure
documentation [1].

The following problems were identified in
maintaining QMS. First of all, the cost of
maintenance is too high for external audit;
employee motivation is low there is little continuity.
A separate problem are frequent internal audits. An
important problem is the lack of material incentives
from the state. If the enterprise’s specialists have to
spend additional time on creating the QMS, with
the enterprise spending extra funds on improving
their skills, lack of material support certainly has a
negative effect on the economic performance of the
enterprise [2].

The authors of the works on QMS [3—] also
highlighted a number of problems arising from
implementation of QMS in terms of domestic
production. There are two classes of problems:

— problems of introducing the QMS;

— problems of maintaining the QMS.

Enterprise management are often incapable of
redefining their responsibilities. There is some inertia

certain

causes certain difficulties for
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in the thinking of specialists. The increase in
workflow due to using QMS proved problematic for
specialists. Identifying and analyzing the risks of the
production process caused difficulties. Additional
complications caused by planning the
integration of QMS due to additional load on the
staff of the enterprise.

If the specialists of the enterprise have to spend
additional time on creating and maintaining the
QMS and the enterprise spends funds on improving
the skills of the specialists, lack of material support,
of course, has a negative impact on economic
performance of the enterprise. As a result, the QMS
is often viewed as a perfunctory measure that has to
be taken for the sake of appearances. There are
enterprises where QMS is implemented only
nominally.

One of the main problems of Russian quality
management is that the economic conditions in the
country differ from the conditions in which the
principles of Western quality management were born,
i.e., it is a tool for solving problems that the Russian
manufacturers have not yet faced. Using the tool for
purposes other than the ones it was intended for leads
to different results [6].

According to researchers, about 80% of all
defects detected in manufacturing and using products
are due to insufficient quality of the processes of
developing the concept of the product, design and
preparation of its production. The reason for about
60% of all failures that occur during the warranty
period is in erroneous, hasty or imperfect
development. It was revealed that development and
manufacturing of a product has a tenfold cost rule: if
an error is made at one of the stages of the product
quality circle and detected at the next stage, 10 times
more money has to be spent on correcting it
compared to what it would take if the error was
detected on time. If the error is detected in the
second stage after it was made, 100 times more
money has to be spent, 1000 times more in the third
stage, etc. [7]. We come to another conclusion [8]: in
addition to the control functions, serious analytic
tools are mandatory for use in the QMS, and the
analysis should be presented in business terms that
are clear to management.

were
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Taking into account the identified problems that
occur in construction and application of QMS at the
enterprises of mechanical engineering, the topic of
the study is relevant and calls for developing solutions
to eliminate these problems.

The goal of the study is to analyze the
organizational and economic problems of
applying the quality management system at a
machine-building enterprise and to develop
practical proposals (solutions) for improving this
system.

Research methodology: Based on analysis of
positive (effective and efficient) experience in
implementing the QMS at machine-building
enterprises of the Russian Federation, practical
experience and expertise in managing QMS at
machine-building enterprises of serial and individual
production, we have highlighted significant problems

in application of QMS, proposing methods solving
these problems in practice.

According to modern views [9], the QMS
includes a number of components that allow
implementing quality management in full (Figure).

Let us consider the typical cases when QMS do
not comply with regulatory documents, principles of
system and process approaches that occur in
industrial enterprises with respect to all elements of
quality management systems.

1. Competence in continuous quality improvement.

Organizational problems.

Personnel training for implementing QMS
processes may either skip the planning stage or
redundant planning with unreasonable
expenditure of resources.

The process of personnel training is not always
focused on study of local regulations describing the
processes of the first level.

involve

Product monitoring

measurement S‘J-'S‘N!TI'.I

Process monitoring
measurement system

Customer Satisfaction
Monitoring System

Internal Quality
Control System

Chuality planning
system

The main
components

ocess model of
organization

of the QMS

External Supply
Management

The management system of
information about the
quality of processes and
products

Continuous Quality
Improvement System

Management Qualification

Analysis

Main components of QMS (9)
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Local regulatory documents do not always
comply with the requirements of regulatory legal acts
(documents of federal legislation, regulatory legal
acts of an enterprise, and requirements of national
and interstate standards). The most important
condition for successful functioning of the QMS is
forming an understanding of the essence of the QMS
and the role of the employee’s personality, instilling
the desire to work effectively within the QMS. While
that is certainly true [10], a company’s employees can
be given the best tools, machines and equipment, but
if they do not want to work efficiently, all of the
employer’s efforts will be a waste of money and time.
Ideology is needed to form public opinion. For
example, the principle «It is a shame for a good
person to work badly» is promoted in Japan. In the
US, quality is often compared with religion. People
cannot be made to believe in God. The same
principle works for quality. Employees cannot be
forced to do something, but they can be convinced,
with an appropriate motivation built up for projects,
companies or the whole society. An understanding of
the psychology of the employee is needed in order to
be able to convey the basic principles of quality to the
employees.

Solutions: Creating a unified plan for training
personnel on QMS, forming annual financial
applications for training in sync with the formation of
the enterprise budget. Training employees to
understand their role in the QMS. Forming an
understanding of the role and business qualities of
process owners.

2. System for managing the information on quality
of processes and products. Documented information
management.

Problems: There is no systematization and
normalization of records on the quality of
manufactured products or services (no catalogs of
documents on quality, no record of forms, no
requirements for the composition of details and
attributes). The staff is not acquainted with and/or is
not guided by the requirements of Part 1 of Article 17
of the Federal Law of October 22, 2004 N 125-®3
«On Archival Affairs in the Russian Federation»,
including the List of typical archival documents
formed in the scientific, technical and production
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activities of organizations indicating the storage period
(approved by Order of the Ministry of Culture of
Russia dated July 31, 2007 N 1182), in accordance
with which employees of the enterprise are obliged to
preserve records on quality. A significant systemic
problem is the lack of coordination of the
requirements of local regulatory documents (enterprise
standards/organization standards) with the regulatory
legal acts of the enterprise (regulations, manuals,
instructions). This problem [11] is due to lack of
documented procedures for conducting legal expertise
of documents in the field of standardization, including
those describing QMS processes.

Solution: Organizing archives and repositories for
storing records at the enterprise. Organizing legal
expertise of projects of local regulatory documents at
the enterprise.

3. System of internal quality checks. Internal audit.

Problems: The requirements of the standardization
work plan are not always taken into account in audits
of business units within the framework of QMS. The
competence of auditors on internal audit issues is not
always controlled, which significantly reduces the
effectiveness of scheduled inspections. The
possibilities of unscheduled audits (including control
of volatile production) initiated by the enterprise
quality service based on analysis of statistics on
failures (non-conformities) are not fully realized.
There is a lack of human resources (competent
specialists) for conducting audits.

Solution: Maintaining a single plan of work on
standardization in the enterprise. Directing
competent employees from the technical services of
the enterprise to conduct audits.

4. System jfor controlling external suppliers.
Analysis and evaluation.

Problems:

4.1 The possibilities of statistical analysis of
product quality are not fully realized within the
framework of the quality management system in
industrial enterprises, especially those manufacturing
serial products, and the process is often formal. The
enterprises of individual production are also not fully
implementing the results of statistical analysis of
inconsistencies that arise during product verification
and processing complaints.



‘ D.S. Emelyanova, S.L. Kolesnichenko-lanushev, M.A. Tokarev, DOI: 10.18721/JE.12209>

4.2 When organizing verification (input control)
of materials, semi-finished products and components
(hereinafter referred to as CMSFP), enterprises do
not always take into account the CMSFP share in the
cost of manufacturing products, which does not allow
rationally allocating resources for implementing
input control operations. Statistics of inconsistencies
caused by suppliers is not taken into account.
Modeling of verification, in particular to substantiate
that it is carried out at the territory of suppliers of
CMSFP, is not always applied. Organization of
verification, taking into account the quantity of
CMSFP nomenclature used, is subject to modeling
using economic criteria and cost items (including
accounting for storage, transportation, depreciation
of storage facilities, etc.).

Solutions: Input control and analysis of claims
and reclamations provided by competent specialists
from departments. Standardization of the list of
works on analysis of statistics of inconsistencies
(development and application of the organization
standard), terms of information processing and
decision-making reflected in the local regulatory acts
of the enterprise.

5. System of continuous quality improvement.
Improvement.

Problem: The dynamics of improvement in the
QMS of enterprises does not fully correspond to the
dynamics of new risks, which entails untimely
redistribution of resources for implementing QMS
processes.

Solution: Providing for an adequate reserve of
financial resources for overhead costs in planning the
budget of the Quality Service for the year preceding
the planned one, based on analysis of statistics of
inconsistencies.

6. Process model of organization. Leadership.

Problems: Creating and organizing the operation
of the wunit for standardization and technical
regulation deserves special attention. The most
important factor hindering the process of introducing
and certifying QMS [11] in our country is not so
much unstable economic situation of the enterprise
or lack of economic incentives to intensify activity in
the industry but insufficient level of knowledge of

managers and specialists of enterprises about

international standards and new approaches to issues
of quality.

It is commonly believed that, according to the
system of ISO QMS standards, [12], what matters the
most is not blind adherence to standards but
orientation towards competitive quality. The latter
includes not only contractual relations between the
supplier and the customer, but also complete
satisfaction of the needs of the client (consumer).
The desire to please the client, the continuous
monitoring of quality and its constant
«improvement» create a culture of quality that is
significantly different from that based on a system of
simple adherence to standards.

At the same time, it is impossible to ignore the fact
that standardization works are the implementation of
state economic management, for which an enterprise
should have a specialized unit (center) organizing
information support of the enterprise, carrying out
standardization planning, organizing development,
application and control of executing standardization
documents including QMS documents. An
important aspect in organizing standardization is
subordination of the standardization unit to the top
management of the enterprise. Combining the
functions of the QMS unit and the standardization
creates  unreasonable redistribution of
management functions, contradictions in
organization of standardization planning.

Solutions: Separating the standardization unit
into a separate functional unit answering to the top
management of the enterprise.

7. System for managing information about the
quality of processes and products. Infrastructure.

Problems: When building (upgrading) the QMS,
attention should be paid to the information support
of the QMS processes.

Description (normalization) of processes in an
enterprise, as a rule, is carried out in the form of
standards of the organization (enterprise). Standards
set requirements to implementing processes, the
procedure for developing standards, their
implementation and use, relating to the types of
activities and processes in a given organization. The
design and content of standards of an organization
must comply with the requirements of GOST R 1.4-

unit
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2004 «Standards of organizations. General
Provisions» and GOST R 1.5-2004 «Standardization
in the Russian Federation. National Standards of the
Russian Federation. Rules for the construction,
presentation, design and designation».

The main tasks within the framework of QMS
information support are creating a complete set of
standards describing the QMS processes and keeping
them up to date. Considering the significant time
resources required for developing (cancellation) and
updating of standards (from 2 to 9 months for
development and approval of a draft standard), the
work should be carried out in a planned manner,
taking into account the load of the executive units.

Information  support may
procurement and application of foreign regulatory
documents, which also requires significant financial
and time resources. Of particular note are possible
risks of using foreign regulatory documents, namely
the risks of using documents that have lost their
relevance and the risks of violating license
agreements. If foreign standards are used, attention
should be paid to licensing of technical translations of
standards.

The modern economy is developing in terms of
digitalization and is characterized by transition of all
its constituent sectors to the information
platform [13], including
transition to using standardization documents on
electronic media and placing them in electronic
databases of enterprises. The problem of risks
(intentional and unintentional) [14] of information
leakage arises in the given conditions of information
support. The information included in the standards
may contain trade secrets, which implies the
development of a system for protecting information
placed on paper and especially on electronic media.

As a rule, the acquiring, account and storage of
regulatory documents in the field of standardization
(including original documents) are carried out by the
standardization department, which also calculates
their needs, reproduces them in the required
quantity, and provides copies to the corresponding
departments of the enterprise.

Regarding the documentation acquired for
execution of contracts, special attention should be

also  include

telecommunications
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paid to the deadlines for production of these
documents and timely financing of the process of
procurement of documents in the field of
standardization. There are risks that contracts might
not be fulfilled if the documents are delivered with
delays.

Solutions: Creating a system for accounting (on
electronic and paper carriers), reproducing and
delivering regulatory documents in divisions at the
enterprise. Keeping statistics on the cost of
procurement and  translation of regulatory
documents. Timely execution of budget requests for
financing information support of production in the
year preceding the planned one. Organizing
continuous monitoring of the relevance of regulatory
documents used by employees in departments of the
enterprise when implementing QMS processes.

8. Activities at the stages of the life cycle of products
and services.

Problems: In ensuring the conformity of products,
it is important to technically and economically justify
organization of operational and acceptance controls
at the stage of production, performance of works, and
provision of services.

So, for example, the main factor in the quality
management system in construction organizations
[15] is technical quality control, including such active
factors as self-control of direct executors, continuous
operational control by line production personnel
(foremen and workers) and statistical operational
sampling control carried out by special personnel of
quality management The system of
operational and acceptance control of product
conformity is also widely used at the enterprises of
mechanical engineering.

Significant risks of inconsistencies and defects
during operational and acceptance control may result
from:

8.1. Using metrological assurance tools that do
not meet the requirements of the design and
technological documentation;

8.2. Involving  incompetent
technical control units;

8.3. Delayed decisions to eliminate inconsistencies
(implementation of corrective and preventive
actions);

services.

employees  of
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8.4. There may be risks of mismatch between the
amount of resources used in implementing preventive
actions and expected losses in case of potential
inconsistencies;

8.5. An essential aspect of organizing quality
control is the completeness and relevance of control
operations in the manufacture of products
(performing works and providing services). As is
known, control operations are formed and included
in technological processes, as a rule, at the stage of
development. In this regard, it is important for the
division implementing the QMS management
functions to ensure timely identification of the
necessary control operations (guided by previous
experience in manufacturing products) and including
them in the technological processes at the stage of
development.

8.6. Understanding the role of the QMS at
machine-building enterprises [16] is often reduced to
organizing control by quality departments, preparing
corrective and preventive actions and implementing
them by production units. The QMS also stands
above the processes and achieves product quality by
other means: by controlling the quality of the
processes through internal and external audits,
calculating KPI. The report on defects for the QMS
is only a «signal»: the defect could have occurred not
during the final operation, but in any link in the
chain. The task of the QMS is to find the causes and
outline measures to eliminate the defects. It may be
necessary to change the supplier, or the design of the
site, or technology, up to developing a new project for
modernization of production. The result of this
analysis are the ongoing measures on quality and
large investment projects.

According to Deming, quality control is an
unnecessary function. Quality must be built into the
product and process. Unfortunately, for the majority
of Russian enterprises focused on physical labor,
quality control is the most important element of the
process. Therefore, participation in the QMS, the use
of QMS tools is a function of all interested employees,
from shop personnel to enterprise management.

8.7.An important activity of the quality
management division is the preparation of planning
documents for ensuring the quality of products. A

formal approach to the preparation and application
of this category of documents entails the risk that the
products are not delivered on time.

Let us consider typical problems in design and
application of quality planning documents:

— including operations that do not correspond to the
applied technological processes in the control plans;

— including forms of reporting documents on
quality (records) not used by the given enterprise in
the quality plans;

— status of control points does not correspond to
significance of control operations;

— not including planning documents about quality
in the terms of the contract;

— procedure for inviting representatives of the
customer to monitor operations and notify departments
of the enterprise is not carried out on time.

Solutions: Considering the significant resources of
the enterprise (with large amounts of employees
involved in QMS) necessary to ensure effective use of
the existing QMS, complex automated control
systems within the existing QMS are vital for resource
provision.

Organizing the work of the chief metrologist in
accordance with the requirements of the national
standards of the Russian Federation.

Developing and organizing the execution of the
documented procedure governing the preparation
and execution of planning documents in the field of
quality.

Researchers note [17] that the management of
many companies seeks to obtain an ISO 9001
certificate to achieve a purely tactical marketing effect.
Such activities are aimed more at imitation than at
fulfilling the requirements of the ISO 9000 series.

Considering the above typical inconsistencies
arising from implementation of the QMS in
enterprises and in order to build an effective QMS of
the enterprise, it is important:

— to implement the above features of the processes
at the stage of creating the QMS;

— take into account the comments of certifying
authorities when modernizing the QMS;

— when training personnel, to ensure that the
employees understand production and QMS as a
social and technical system;
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— pay special attention to the rigid connections of
interacting processes (to ensure the coupling of the
inputs and outputs of the processes).

Thus, we have formulated specific proposals for
improving the existing quality management systems,
taking into account the generalized and practical
experience of the enterprises of mechanical engineering
of the Russian Federation, recommended as
guidelines when creating the QMS.

Findings. In order to solve organizational and
economic problems arising in application of quality
management systems in machine-building enterprises,
we propose practical solutions (coinciding with the
views of a number of researchers) to ensure the
effective functioning of the QMS in machine-
building enterprises, including:

1. Form models for developing QMS for the
enterprises based on the given resource opportunities;

2. Justify and propose a method of choosing a
rational structure of QMS for a particular enterprise
taking
production.

3. Justify and propose methods and tools for the
management factors in the sustainable operation of
the QMS of the enterprise.

4. Find opportunities [18] to continuously
improve and perform, carry out the measures needed
to fulfill the needs of consumers and meet their
demands.

into account the nature and scale of

5. Make sure that employees of the enterprise
understand their role as owners of processes [19, 20],
providing legal independence and specific
responsibility within process implementation that are
certain and clear to the worker.

6. Apply the practice of legal expertise in

7. Ensure legal coordination of the units
developing documented procedures.

8. Reduce the time to make decisions to
eliminate inconsistencies based on the results of
statistical analysis of product quality.

9. When implementing QMS processes, take into
account the requirements of standardization
documents incorporating elements of the state
economic policy. Find a compromise with QMS
documents. Make legally sound decisions.

10. Organize support of the
enterprise taking into account requirements of the
state and international legal documents.

11. Particular attention should be paid to
application of documents in the field of quality.
Provide the appropriate legal status, regulated
treatment, competent use and storage in accordance
with applicable law for these documents.

In order to successfully implement the above
proposals for addressing the problems of QMS
application in engineering, it is advisable to be guided
by the principles of complexity and consistency of
decisions.

The solutions we have proposed for solving
organizational and economic problems of the
QMS at the enterprise imply that the management
makes purposeful and conscious changes to the
philosophy of organizational development towards

information

quality, increased responsibility and motivation of
the staff.

Directions for further research. Further research
on the experience of creating and applying QMS in
industrial enterprises will be dedicated to analysis of
inconsistencies with the requirements of QMS
regulations and to developing practical techniques
and methods for improving quality management

developing local regulations, including standards. systems.
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Project Earned value analysis (PEVA) is a project performance assessment tool considered to be
one of the best-known methods to control and monitor project progress. The earned value analysis
assesses the three main aspects of any project: cost, schedule, and scope, and can be used to identify
early indications of project performance, enabling project managers not only to identify project
progress, but also to control it and hence take corrective actions. The earned value concept allows cost
managers to manage projects optimizing time and budget goals, and to identify when the project is
behind or ahead of schedule, under- or over-budget, using performance indices and variance
parameters. However, implementing PEVA is not without limitations, such as not taking late invoices
or purchase orders into account, which results in inaccuracy of actual costs which can significantly
affect the outcome and consequently provide an incorrect indication of project progress. This paper
outlines the basic format of the earned value analysis, concisely explaining how earned value analysis
can be implemented. Moreover, it explores challenges associated with PEVA implementation such as
inaccuracy of actual costs, and how accrued costs can be used to tackle this challenge. It also aims to
raise awareness regarding accrued expenses and how the tool can be used to address the issue of late
invoices in order to help practitioners improve reliability when implementing the earned value analysis
tool. In this paper, PEVA has been applied to a real construction project at Petroleum Marine Services
Company (PMS), and the findings show that accrued costs enhance the reliability of PEVA.
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YIpaBJIeHUH ¢ yaeToM oO0HOBJIeHUs Practice Standard for Earned Value Management, PMI. JlaHHbBIIT
METOJI TpUMEHsIeTCs] B GDMHAHCOBOM YIPABJICHUM MPOSKTAMU WJIM B PAMKAX KOHTPOJUTMHIA KPYITHBIX
MPOEKTHO-OPUEHTUPOBAHHBIX OpraHu3alvil. MeTon coenuHsieT B cede aHaIu3 Bcero oobeMa paboT 1o
MPOEKTY C TUTAHOM BBITIOIHEHHsI pabOT ¥ CTOMMOCTBIO €ro BbINoNHeHUss. OH OCHOBaH Ha MpUMEHe-
HMHM psifia YMCITOBBIX TIOKA3aTesieid, paCCUNTHIBAEMBIX TI0 XOIY TIPOEKTa, M MOXKET UCIIONIb30BAThCS JITST
paHHe# IMAarHOCTUKKU U KOHTPOJIsE 3(D(HEKTUBHOCTH BHINIONHEHMSI MPOeKTa. KOHLIENIMsI OCBOGHHOTO
o0BbeMa TIO3BOJISICT YIIPABIATH IMPOEKTOM, ONTUMU3UPYSI BpeMEHHBIE M OIOKeTHBIE IIe/TH, a Takke
WUAEHTUGUIMPOBATH ONIepeXeHe WM OTCTaBAHME MPOEKTa OT HaMEUEHHBIX 3TAINOB U/WJIM OT 3aruia-
HMPOBaHHOTO OIOKeTa Ha OCHOBE MHIEKCOB PE3yJIbTATUBHOCTH M TIapaMeTPOB OTKJIOHeHMIA. MeTon
YIpaBJICHUSI OCBOEHHBIM OOBEMOM MMEET Dsiji OTPAHMYEHUIA: HATIPUMeED, OH HE YYMTBIBAET cyeTa K
orutaTe M 3aKasbl Ha MPUOOPETEHNE TOBapa, YTO MPUBOAUT K HETOYHOCTSIM B TIOZICYETE PeaTbHbIX 3a-
TpaT. A 3TO, B CBOIO 0Yepellb, MOKET CUIILHO MOBJIMSTh HA KOHEUHBII Pe3yJIbTAaT U UICKa3UTh KAPTHUHY
WcToJTHeHUs mpoekTa. Llenb nccnenoBaHus — aHAIM3 BIWSTHYS HAUYMCIIEHHBIX PACXOIOB Ha OICHKY
3¢ GEKTUBHOCTH TIPOEKTa B paccMaTpUBaeMOM MeToze. M3yyeHbl 0COOEHHOCTY TTPUMMEHEHUsT METOIa
VIIPaBJIEHUsI OCBOEHHBIM 00BEMOM, TTPOBE/IEH aHAIN3 €r0 HEOCTATKOB, HAIIPUMEP HETOYHOCTH MO/~
cueTa pealibHbIX 3atpart. [Ipe/iaraercst ycoBeplleHCTBOBATH METOI YIIPABICHKsI OCBOCHHBIM 00EMOM
IyTeM TOGABICHMSI B TTOICYETHI TaHHBIX O HAYUCIIECHHBIX PACXOaX U «TIO3MHUX» cUeTaX. Y COBepIIIeH-
CTBOBaHHBIN MOAXOJA WUTFOCTPUPYETCS MOACYETAMMU, TTPOBEACHHBIMM Ha PEATbHBIX TaHHBIX CTPOM-
TesibHOrO NnpoekTa HedrsHoit Mopckoii cepBrcHoit kommnanuu (Petroleum Marine Services Company,
PMS). [Noka3zbiBaeTcs, 4TO y4eT HAUMCICHHBIX PACXOIOB YBEIMUMBAET HAAEKHOCTb MPUMEHEHUS Me-
TOMa YIIPaBJICHMSI OCBOGHHBIM 00BEMOM.

KioueBbie cjioBa: MeTOq YIIpaBJIeHUSI OCBOCHHBIM 00BEMOM, KOHTPOJIb M3ICPKEK, YIIpaBiie-
HUE MPOeKTaM1, HAUYUCAEHHBIE PACXOIbI

Ccbuika npu mutupoBanun: Tapek M.T., XBaroBa T.}HO. AHanu3 BIUSIHUSI HAYMCIIEHHBIX pac-
XOOB Ha OleHKY 3(MGhEKTUBHOCTH TpOeKTa B MeTole OCBOeHHOTro oObeMa // Haydno-
texHuyeckue Begomoctu CIIGITIY. Dxonomuueckue Hayku. 2019. T. 12, Ne 2. C. 103—111. DOI:
10.18721/JE.12210

Introduction. The Project earned Value Analysis
(PEVA) is a very effective tool that is mainly used to
assess ongoing project performance and progress in
quantitative measures at any point during the life of the
project against a baseline plan or expectations. It
involves the integration of schedule, work scope, and
cost. PEVA compares original cost estimates to the
actual work performed to determine whether the
project is on the budget or not. Moreover, it allows
project managers to take corrective actions in terms of
cost and duration by extrapolating current trends of a
project. Understanding and analysis of those trends
provide accurate forecasts of project performance [1].
The earned value management analysis is considered
one of the most straightforward and most widely used
techniques for monitoring and controlling projects [2].

The traditional method to assess the progress of
the project is manually done by calculating the
difference between planned cost and actual cost
incurred in a project which is very difficult in terms of
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manually tracking and handling the difference between
actual costs and planned costs which does not help
managers to get the real progress of the project.

The basic concepts of earned value were originally
implemented by the US Department of Defense in the
early 1960s [3]. Earned value analysis is a technique
that can be applied to the management of all capital
projects, in any industry, while employing any
contracting approach [4]. Earned value analysis
provides project assessments, if correctly applied, to
maintain control over the budget, schedule, and scope
of several types of projects [5].

The most fundamental part of the Earned value
analysis is that project progress is measured through the
quantity of money instead of engineering quantity, and
in this sense, the project progress would be reflected by
work progress transformed from monetary units [6].

The structure of the paper is as follows: the
introduction provides a short literature review and
background for the research; in the part 1 the main



research objective and tasks are defined, the main
concepts of PEVA are explained. Further, in the part
2 the research methodology used to address research
objectives is described. Part 3 applies and discusses
the study findings by using real project cost data. The
paper ends up with a conclusion and directions for
further research.

1. Formulating the research problem

There are some challenges associated with
implementing PEVA technique. Actual
inaccuracy is one of the main challenges encountered
with the PEVA application. Therefore, the main
objective of this study is to increase the accuracy of
the PEVA by including the accrued expenses when
calculating PEVA; consequently, this will lead to an
increase in the validity of the method.

In order to achieve the above objective the
following tasks should be performed;

¢ Exploring and illustrating the main concepts of
the PEVA;

¢ Identify main challenges encountered with the
accuracy of PEVA;

e Exploring the main concepts of accrued
expenses, and how they may affect the project actual
cost, and how to come over this problem. Defining to
what extent accrued expenses influence the earned
value analysis; suggesting an update to the PEVA to
make it more reliable.

Ccosts

e Applying the new approach to real data, and
proving the new approach is valid.

1.1. The concept of PEVA

In PEVA, there are three data sources, the
planned cost (budget), actual expenditure and the
earned value which is the actual physical work done
at a given time. Therefore, in PEVA the actual value
of the work could be compared with the earned value
and the estimated cost [4].

The three basic key parameters used in PEVA are
as follows:

Budgeted Cost of Work Scheduled (BCWS) =
= Planned Value (PV); n

Budgeted Cost of Work Performed (BCWP) =
= Earned Value ( EV); 2)

Actual Cost of Work Performed (ACWP) =
= Actual Cost (AC). 3)
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Actual Cost: AC or known as actual cost work
performed (ACWP). It measures the actual cost that
has been incurred while accomplishing the work
performed within a given time period.

Planned Value: PV or budgeted cost of work
scheduled (BCWS) it measures the budgeted cost of
all individual tasks/activities scheduled to be
accomplished within a given time period.

Earned Value: EV or known as the budgeted cost of
work performed (BCWP) indicates the sum of budgets
for the work that has been accomplished already.

PV, EV, and AC are the basic metrics of the
earned value analysis that generates performance
indices and variances for project progress [7, 8].

1.2. Variances

The variances are used to check the deviation of a
project from the path of the original plan. The
variances are as follows;

Cost Variance:
between the proposed planned project and the
current status on a specific date. It shows the
variation of a project in form of cost. The formula
used for calculating cost variance is,

It measures the difference

Cost Variance (CV) = EV-AC=2)—-(3). 4)

A negative (—) cost variance means the project is
over budget which means that the cost of performed
work is higher than the planned cost. While a positive
(+) cost variance means that the project is under
budget which means that the performed work costs less
than the planned budget for it. It is considered a good
sign as it shows that the project cost is under control.

Schedule Variance: It is used to check the deviation
of the current progress of the project from what was
planned for the project [19]. In other words, It is used to
compare the quantity of work performed to what has
been scheduled to be performed within a given period of
time. The formula for calculating the schedule variance is,

Schedule Variance (SV) =EV—-PV=(2) — (1). (5)

A negative (—) SV indicates that the project is
behind schedule which means that the project took
more time than what was planned to be done within a
given period of time. While a positive (+) SV means
that the project is ahead of schedule which means
that it took less time than what was planned.
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1.3. Performance Indices

Cost Performance Index (CPI): The ratio of the
cost of work performed (EV) to actual cost (AC). It
compares the planned and actual value of works
done. The formula for calculating the CPI is,

CPI=EV/AC=(2)/(3); (6)

« If CPI higher than 1, it indicates that the
project is under budget (CPI > 1)

« If CPI less than 1, it indicates that the project
is over budget (CPI < 1)

Schedule Performance Index (SPI): The ratio of the
work performed (EV) to the planned progress (PV). It
compares the cost of work done and planned cost of
work. The formula for calculating the SPI is given by;

SPI=EV/PV=(2)/(1); 7

« If SPI higher than 1, it indicates that the
project is ahead schedule;

« If SPI less than 1, it indicates that the project is
behind schedule.

1.4. Forecasting Indicators

Earned value analysis (PEVA) can also be used to
forecast project spending. Project forecasting is
determined by three indicators, as follows [9];

Budget at Completion (BAC):
the total budget of the whole project.

®)

Estimation at Completion (EAC): is calculated at
the date of reporting to serve as a forecast of total
project costs. It shows the deviations effect on the
total project cost. The formula for calculating the
EAC is given by;

EAC=AC + ETC = (3) + (10). )

Estimation to Complete (ETC): This is the
estimated remaining cost to complete the project
from any given time. It is the difference between the
Estimate at Completion (EAC) (8) and the Actual
cost (AC) (3).

ETC=EAC-AC=(9) - (3). (10)

Variance at Completion (VAC): It
indication to know if the project in under budget or
over budget, by calculating the difference between
Budget at completion (BAC) (8) and Estimate at
Completion (EAC) (9). If the result is positive it
means that the project is under budget, and if the
result is negative it means that the project is over
budget.

is an

VAC = BAC — EAC = (8) — (9). (11)

The following figure is a graphical representation
of earned value parameters;

= Planned Values (PV) === Actual Cost (AC) ===Earned Value (EV)

Dollars (Value)

AC!

' Estimated at Completion
: PR 4

1 - -

. . ]

» * Variance at Completion

|

‘ . E/m&)mpletion
Cost Variance PV

I
Schedule Variance
EV l

Schedule Variance |,

< (time) —*|i

Time Now

Time

Fig. 1. Key Measures and Metrics from an Earned Value Management System [10]
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The above figure illustrates the main concept of
the earned value analysis as follows [1];

e Planned Value (PV): the baseline for the
analysis, cumulated planned costs at the time of their
incurrence;

e Earned Value (EV): the measure of physical
progress expressed by the cumulated planned cost of
works actually done related to time;

e Actual Value (AC): the cumulated paid amount
for work done related to time;

e Budget at Completion (BAC):
approved budget of the whole project;

e Schedule Variance (SV): the planned duration
of the project, it is an estimate of duration variance.

1.5. Forecasting Scenarios

The Estimate at Completion can be calculated
based on three scenarios depending on the
performance.

Scenario 1: The project will continue to perform
to the end the same as it was performing during the
first stage. In this scenario, the Estimate at
Completion (EAC) can be calculated as follows;

EAC = BAC /CPIL.

the total

(12)

Scenario 2: The project will continue to perform
as planned before commencing into the project. The
Estimate at Completion in Scenario 2 is calculated as
follows:

EAC=AC + (BAC — EV). 13)

Scenario 3: Project will continue to perform
based on the current CPI and SPI. Let us assume that
the project is over budget and behind the schedule
and the project should be finished on time. In this
case, CPI and SPI should be taken into consideration
when calculating the Estimate at Completion (EAC)
using the following formula;

EAC =AC + (BAC - EV) / (CPI *SPI). (14)

1.6. Problem Statement

Project earned value analysis (PEVA) technique
is an effective analytical tool when used properly, as
implementing the PEVA technique helps monitor
project performance and progress at any time during
the life cycle of executing the project. However,
implementing PEVA is not without limitations, such
as not taking late invoices or purchase orders into

account, as which results in inaccuracy of actual
costs. Therefore, the accuracy of the actual costs
plays a vital role in the earned value analysis. One of
the major earned value management challenges is in
most of the cost systems the expenditure is
recognized when it is incurred specifically when
invoices received and/or paid. Sometimes there is a
considerable time lag between completion of work
packages and receiving the invoices .This time lag
depends on different credit periods and can vary from
a month in most cases to three months in some cases
after the work was actually done. Therefore, using
information from an organization’s Management
Information System (MIS), such as the Enterprise
Planning (ERP) system for PEVA
calculations can be very misleading [11].

1.7. Research Methodology

As discussed in the previous section that earned
value analysis will not work efficiently unless accurate
actual costs are obtained. In order to tackle this
problem, the actual costs should be adjusted and this
can be done by adding the actual cost from the
organization's ERP system, plus the estimate for
pending invoices for work finished, and this concept
is named Accrued Expenses or Estimated Actual
Costs. Estimated Actual Costs is an adjusted value of

Resources

the actual costs that represents the costs which have
been incurred for material and subcontracted items
for which earned value has been earned but invoices
have not been shown in the cost system [11].

In most cases, the estimated actual cost is
typically required for material costs, subcontracts,
labour subcontracts and other direct costs such as
salaries, purchased labour and travel expenses [12].
The estimated actual cost information is collected
from various sources such as invoices, purchase
orders, time-card registration, or contract change
orders. The Control Account Manager is responsible
to monitor if the earned value is claimed and the
invoices have not been paid, estimated actual cost
should be incorporated into actual costs [13, 14].

1.8. Estimated Actual Cost Implementation

Once the item or the material is received and the
earned value is claimed while actual costs do not
appear, then the estimated AC should be collected
and calculated from various credible sources such as
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invoices [15—17]. The Estimated AC then should be
integrated with the earned value management
software. Before the transaction is due, the Estimated
AC adjustments should be reversed [18, 19].
Otherwise, when for example the invoice is paid the
actual cost data from the accounting system is
transferred automatically to the earned value
software, consequently, the Estimated AC will be
counted once more [20].

3. Results and Discussion

3.1. Illustrative Application of PEVA

The following example is real project progress
after six months. This is a construction project of a
barge vessel accommodation at Petroleum Marine
Services Company. PMS is one of the major
Construction & Marine Services Contractor in Egypt
and the Middle East. It shows project progress
without taking accrued expenses into consideration.
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Fig. 2. S-Curve, Project's Progress before Adding Accruals
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Table 1
Earned Value Analysis Calculations
BCWS ACWP BCWP
Work Package %Progress
Planned Value Actual Cost Earned Value
1 $100,000 $98,570 100% $100,000
2 $88,000 $90,233 100% $88,000
3 $52,000 $40,019 90% $46,800
4 $121,000 $75,300 80% $96,800
5 $300,000 $198,530 85% $255,000
6 $55,000 $32,350 90% $49,500
7 $23,000 $0.00 0% $0.00
8 $17,000 $0.00 0% $0.00
9 $50,000 $0.00 0% $0.00
10 $255,000 $0.00 0% $0.00
BAC $1,061,000 $535,002 $636,100
Cost Variance (CV=EV — AC) $101,098.00
Cost Performance Index (CPI = EV/AC) 1.19
Schedule Variance (SV = EV — PV) $136,100.00
Schedule Performance Index (SPI = EV/PV) 1.27
$800000,0 -
$700000,0 - —oe— Planned Value (PV) g \g s
$600000,0 B Earned Value (EV)
$500000,0 - —e— Actual Cost (AC)
$400000,0 -
$300000,0 -
$200000,0 -
$100000,0 - .
Period
$,0 T
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Table 2
Earned Value Calculations After Adding Accrued Expenses
BCWS ACWP Estimated ACWP Adjusted BCWP
WP Progress%
Planned Value Actual Cost Accruals Actual Cost Earned Value
1 $100,000 $98,570 $23,500 $122,070 100% $100,000
2 $88,000 $90,233 $15,740 $105,973 100% $88,000
3 $52,000 $40,019 $4,950 $44,969 90% $46,800
4 $121,000 $75,300 $15,320 $90,620 80% $96,800
5 $300,000 $198,530 $33,715 $232,245 85% $255,000
6 $55,000 $32,350 $7,850 $40,200 90% $49,500
7 $23,000 $0.00 $0.00 $0.00 0% $0.00
8 $17,000 $0.00 $0.00 $0.00 0% $0.00
9 $50,000 $0.00 $0.00 $0.00 0% $0.00
10 $255,000 $0.00 $0.00 $0.00 0% $0.00
BAC $1,061,000 $636,077 $636,100
Cost Variance (CV=EV — AC) $-325,525.00
Cost Performance Index (CPI = EV/AC) 0.73
Schedule Variance (SV = EV — PV) $136,100.00
Schedule Performance Index (SPI = EV/PV) 1.27
$800000,0 -
$700000,0 - —o— Planned Value (PV) & * -
$600000.0 - Earned Value (EV)
—t— Actual Cost (AC)
$500000,0 -
$400000,0 -
$300000,0 -
$200000,0 -
$100000,0 -
Period
$,0 T T T T T T T T T

1 2 3 4 5 6 7 8 9 10 11 12

Fig. 3. S-Curve, Project's Progress after Taking Accrued Expenses into Consideration

neglecting the accrued expenses can give a false
indication of project progress.

One can interpret from the above figure that the
project is ahead schedule and under budget, which gives
positive sign about the project progress. In the following

example, the estimated actual cost concept was applied Conclusion. Earned Value Analysis is one of the

to the same project and the results were as follows;

The Fig. 3 shows how adding accrued expenses to
the Actual Costs (AC) can give a more reliable
outcome of the project progress which means that

most effective techniques of a project cost control if
only applied properly. Effective use of earned value
analysis should be supported by good cost and
schedule control systems.
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The paper presented the following;

e an overview of the main concepts of earned
value analysis;

e challenges associated with its implementation
with a focus on the inaccurate actual costs and how to
overcome this problem;

e accrued cost expenses main concept and how
it can be used in PEVA in order to obtain reliable
results;

e an application of accrued expenses concept
ona vessel construction project at PMS
company and the results have proved that this

adjustment gives a more reliable application of
the PEVA.

By using accrued expenses, the inaccuracy of
the project can be evaluated. Therefore, the project
managers and practitioners may get to know the real
status of the project, as it allows them to not only to
efficiently control the project but also to generate
more reliable forecasts.

Future research can be directed towards the
integration and the application of the accrued expenses
concepts and the application of the earned value
analysis on Management Information Systems (MIS).
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The paper deals with the problems associated with the development of modern computer
technology decision-making in the digital economy, as well as methods, algorithms and software for
solving control problems and decision-making in socio-economic production systems. The authors
of the article propose a promising approach, having an interdisciplinary character, located on the
border of the following areas: hybrid intelligent systems, synergistic artificial intelligence, neuro and
psychophysiology, philosophy, cybernetics, economic and mathematical modeling, etc. Three laws
of synergistic hybrid computational intelligence of complex, poorly formalized, multicomponent
production and economic systems (SMPES) are considered: mutual adaptation, discrete series of
structures and the law of transformations. A two-level model of the synergistic hybrid computational
intelligence of the SMPES is presented, on the basis of which the evolutionary model of the
synergistic hybrid computational intelligence of the SMPES is formulated. A model of the
synergistic research environment of the SMPES based on hybrid computational models is
considered. The architecture of the applied instrumental environment of "soft" mathematical
modeling of SMPES is presented. The basics of creating a 5d technology platform for designing
intelligent high-tech systems, enterprises and industries are presented, the main advantage of which
is the use of a universal information platform in the form of a hybrid intelligent decision-making
support system that quickly transforms into a specific system, specific subject area ( mechanical
engineering, heavy metallurgy, oil and gas, etc.), allowing you to add new quality to decision-
making processes, as well as to ensure the creation and wide effective use of new knowledge, both for
individual enterprises and entire industries, innovation clusters and zones. Based on the
instrumental environment of "soft" mathematical modeling of SMPES and 5d technology-platform
design of intelligent high-tech systems, enterprises and industries, the authors developed, patented
and successfully implemented a set of applied tools for the development of key socio-economic
sectors of the regions of the Russian Federation. The proposed methods, models and applied tools
allowed the team to begin creating a universal, unparalleled in the world technology for the synthesis
of innovative developments, products and high-tech services, obtained through the integration of
various methods and applied tools and the subsequent generation of specialized technological chains
and production and economic new generation systems.
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PA3PABOTKA CUHEPTETUYECKOW UCCJIETOBATEIBCKO¥ CPEJIBI
JJIA MOJAEJINPOBAHUA
CJIOXKHBIX ITPON3BOACTBEHHO-DKOHOMUNYECKUX CUCTEM

I1.M. Knauek, K.JI. IToxynan, 1.B. JIndepman

bantuiickuit benepanbHblii yHuBepcuteT uMeHn MMmanywia Kanra,
r. Kanmnnunrpan, Poccuiickas @enepanys

PaccMatpuBaroTcst Ipob6eMBbl, CBSI3aHHBIE C Pa3BUTHEM COBPEMEHHBIX KOMITBIOTEPHBIX TeX-
HOJIOTWII TIPUHATHUST pellleHuid B IMGPOBON SKOHOMHUKE, a TaKXKe METOMIbI, aJITOPUTMBI U TIPO-
rpaMMHOeE obOecrieueHue IS pellieHrsl 3a1ay YIpaBAeHUs] U MPUHSTHS PEellieHU B COLIMATIbHO-
9KOHOMMYECKHUX MTPOU3BOJACTBEHHBIX crcTeMax. [IpemioxeH nmepcrneKTUBHbINA MOAXOM, UMEIOIIU
MEXIUCUUIUIMHAPHBINA XapakTep, HAXOISIIMIICS Ha TpaHUIle CAeIYyIOIIMX HarpaBleHU: THOpuI-
HBIX MHTEJUIEKTYaTbHbIX CUCTEM, CUHEPTETUYECKOIO UCKYCCTBEHHOTO MHTEJUIEKTa, HEUpPO U TICHU-
xodusnonoruu, ¢uaocopunr, KUOEPHETUKH, IKOHOMHUKO-MATEMAaTHUYECKOTO MOICIMPOBAaHUS.
PaccmoTpeHBl TpM 3aKOHA CMHEPreTUYECKOT0 TUOPUIHOTO BBIYMCIUTEIBHOTO MHTEIIEKTA CIIOX-
HBIX, CJ1a00 (hOpMaTM3yeMbIX, MHOTOKOMITOHEHTHBIX ITPOM3BOACTBEHHO-3KOHOMUYECKUX CHUCTEM
(CMIIDC): B3auMHOIt amanTalnu, IMCKPETHBIX PSIIOB CTPYKTYP U 3aKOH TpaHchopmanumii. [1pen-
CTaBJIcHA JBYXYPOBHEBasl MOJIEIb CUHEPTETUICCKOTO TMOPUIHOTO BEIYMCIMTEIBHOTO UHTEIIICKTA
CMIIDC, Ha ocHOBE KOTOPOi chOpMyIMpOBaHa 3BOJIOIMOHHAS MOAEIb CUHEPTeTHYECKOTO TH-
6puaHOro BeMUCIUTENbHOTO MHTEIeKTa CMIIDC. PaccMoTpeHa Monenb CMHEPTETUIECKOM MC-
cnenosarebckoii cpeapl CMITDC Ha ocHOBe TMOPUAHBIX BHIUMCIMUTENBbHBIX Mojeneii. [Ipencras-
JieHa apXUTEKTypa MPUKIATHON MHCTPYMEHTATLHOM CPEebl «MSITKOTO» MaTeMaTUIeCKOTO MOJIENH-
poBaHust CMIIDOC. IIpencraBieHbl OCHOBBI co3naHus 5d TEXHOJOTMU-TIIAT(GOPMBI MMPOSKTUPOBA-
HUSI UHTEJUIEKTYaTbHbBIX BHICOKOTEXHOJOTUYHBIX CUCTEM, MPEANPUSATUN U TMTPOU3BOACTB, OCHOB-
HBIM TPEUMYIIECTBOM KOTOPOM SIBJISIETCS MCIOJIb30BaHUE YHUBEPCAIbHON WMHGMOPMallMOHHOM
miaTopMbl B BUAE TMOPUAHONW MHTEJJICKTYyaJbHOU CUCTEMbl MOMACPKKW MPUHATUS PEUICHUM,
KoTOopasi OBICTPO TpaHC(OPMUPYETCS TMOA CUCTEMHBIM XapaKTep, CIOXHOCTb, HEOMHOPOIHOCTh
koHkpeTHOit CMIIDC, onpeneneHHOIT MpeAMeTHOI 00J1acT! (MAalIMHOCTPOEHUE, TsKesias MeTa-
Jyprusi, Hedrerazonasi cpepa), Mo3BoJISISA MPUIATH HOBOE KAYeCTBO IMpolleccaM MPUHSTHS pelle-
HUM, a TaKKe 00ecneyuTh co3JaHue U INpoKoe 3(PHeKTUBHOE MCIIOIb30BaHNWE HOBBIX 3HAHMI
KakK JUTSl OTHEJbHBIX TIPEANPUSATUI, TaK W IUTS LEJIBIX OTpacieil, THHOBAIIMOHHBIX KJIACTEPOB 1 30H.
Ha ocHOBe MHCTpYMEHTAILHOM CpPeIbl «MSITKOT0» MareMaTudeckoro Mozaeauposanuss CMIIOC u
5d TexHoMOTMU-TUIATGOPMBI TTPOCKTUPOBAHUSA WHTEIIEKTYAIBHBIX BBICOKOTEXHOJOTUYHBIX CH-
cTeM, TIPEANPUSTUAI U TIPOU3BOICTB pa3paboTaH, 3allaTeHTOBAH M YCITEIITHO BHEAPSIETCS KOMILUIEKC
TIPUKJIATHBIX MHCTPYMEHTAPUEB IUTSI Pa3BUTHS KIIOYEBBIX COIMATEHO-3KOHOMUYECKUX CEKTOPOB
peruoHoB P®. [NpemraraeMble MeTOIbI, MOIEIM W TPUKIATHBIE WHCTPYMEHTApUM, MTO3BOJIMIN
TIPUCTYIIUTh K CO3MaHUIO YHUBEPCAIBHOW, He MMEIOIIel aHaJIoTOB B MUpPE TEXHOJIOTUM CUHTE3a
WHHOBAIIMOHHBIX Pa3pa0bO0TOK, MPOAYKIMU U HAYKOEMKMX YCIYT, MOJy4aeMbIX Ha OCHOBE KOM-
TUIEKCMPOBAHMS PA3IMUHBIX METOAOB U MPUKJIAAHBIX MHCTPYMEHTapKUeB U MOCIeayolleii reHepa-
LIMY CelMaTM3MPOBAaHHBIX TEXHOJOTUYECKUX 1IEMIOYEK U TTPOU3BOACTBEHHO-3KOHOMUYECKUX CHU-
CTeM HOBOT'O MOKOJICHUS.

KmoueBbie CJioBa: FH6pHZ[HbIVI BBIYWCIIUTEIbHBIN MHTECJICKT, IIPOU3BOACTBEHHO-
OKOHOMMUYECCKHUE CUCTEMDI, HI/I(I)pOBaﬂ OKOHOMUKA, MHHOBAIIMOHHBLIC pa3pa6OTKI/I, MaTreéMaTHuic-
CKO€ MOACJIMPOBAHUEC, CUHEPTIETUYCCKAadA MOICIIb

Cepuika npu murupoBannn: Knavek [1.M., TMomyman K.JI., JIu6epman W.B. Paspaborka cu-
HePreTUYeCcKoil MCCIe0BaTeIbCKOW Cpeabl IS MOIETMPOBAHUST CIIOXHBIX TTPOU3BOACTBEHHO-
9KOHOMMYECKHUX cucteM // HayuHo-texamdyeckue Begomoctu CII6ITIY. DxoHOMMUYECKUE HAYKU.
2019.T. 12, Ne 2. C. 112—120. DOI: 10.18721/JE.12211

113



‘St. Petersburg State Polytechnical University Journal. Economics, Vol. 12, No. 2, 2019

Introduction. In the works of famous Russian
scientists in the field of economic and mathematical
modeling Prof. V.L. Makarova and Prof. G.B. Kleinar
[1-7] the original approach to modeling hierarchical
production and organizational economic systems based
on various mathematical schemes (apparatus of abstract
algebra, differential calculus, etc.) was summarized and
comprehensively considered. The obtained models, on
the basis of which the state space of a real system is
modeled using the mathematical apparatus of the theory
of lattices and other approaches, complement the
models with an unstructured (automaton) and linear
(linear systems) state space, etc. In fact, this class of
models represents synergistic, hybrid formal schemes
[8,9], designed to search for the universal principles of
the formation and evolution of complex, industrial and
economic systems [5—7]. Based on these works, as well
as on works of other scientists, in various subject areas:
mechanical engineering [10], oil and gas industry [11],
agro-ecosystems and water ecosystems [8], socio-
economic sphere [12], etc., — the authors of the article
formulated a statement regarding the need to revise,
supplement the approaches to the
construction of mathematical models of complex,
including poorly formalized, productive and economic
systems [13], and also set the task of creating new
directions, approaches and methods in the field of
mathematical modeling and synthesis of complex
systems capable of providing at a qualitatively different
level the possibility of formal models development of
complex productive and economic systems. In fact, it
was about creating new classes of mathematical models
of complex productive and economic systems, with an
adaptive, synergetic structure [14, 15] — as a special
class of «soft» mathematical models based on the
principles of adaptive heuristic adjustment [8, 9] of
analytical dependencies with heuristic knowledge and
soft calculations.

Despite the importance of this task, the research
works in this area did not gain active development. In
2016 at the international conference "Hybrid and
Synergetic Intellectual Systems: Theory and Practice
(GISIS-2016)" (Russia, Kaliningrad, the conference
was held with the support of the Russian Foundation
for Basic Research) the authors first proposed and
received a widespread approbation of a concept of

traditional
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«soft» mathematical modeling of complex systems,
based on hybrid computing intelligence [9] as a new
interdisciplinary research area located on the
«boundary» of: hybrid intelligent systems, synergetic
artificial intelligence, mathematical modeling of
complex systems, systems theory and systems analysis.

In the study [15] the concept of complex, multi-
component productive and economic systems,
functioning in conditions of uncertainty, and poorly
formalized problems was introduced [14]. The set-
theoretic representation of the specified class of complex
systems is also implemented in the sources [8, 9].

In the studies [9, 13, 15] a statement regarding the
need to revise, supplement, traditional approaches to
the construction of mathematical models of complex,
including poorly formalized, productive and economic
systems (PES) was formulated, and also the task for
creating new directions, approaches, methods and
applied tools in the field of modeling of complex,
multi-component production and economic systems
(CMPES) was set.

Purpose of the study. Accumulated to date, in the
framework of this approach (the concept of «Soft
mathematical modeling of complex systems based on
hybrid computing intelligence [9]»), extensive theoretical
and practical experience [8,9,15] in various subject areas
(agriculture, oil and gas sector, engineering, military-
industrial sector, etc.), allowed the authors to formulate
the basic theoretical positions in the field of creation of a
synergetic research environment for modeling
complex, productive and economic systems and also to
set the task for developing on its basis a complex of
applied systems of various types and purposes.

Research methodology. In the work [9] three laws
of synergetic hybrid computing intelligence (HCI):
mutual adaptability, discrete structures, and the law
of transformations — were formulated.

Due to the fact that the structure of synergetic HCI
is a reflection of certain regularities of mutual adaptation
of internal components, the law of mutual adaptability
determines the presence of internal mutual adaptability
processes between components of synergetic HCI as a
necessary and sufficient condition for the emergence
and development of synergetic HCI.
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In accordance with the law of discrete structures,
the new structure of synergetic HCI is synthesized
from a discrete series of its possible structures. Thus,
a method can be obtained for synthesizing the target
structure of the synergetic HCI, included in a discrete
series, from another structure of this series.

In accordance with the law of transformation, the
transformation of one structure of synergetic HCI
into another by means of knowledge common to both
structures can be achieved. Thus, the law of
transformations implies the possibility of creating a
method of forming new knowledge, obtaining their
interference, as well as the transition from one
knowledge to new knowledge, interrelated, associated
with the previous one.

In accordance with the law of transformations —
the synthesis of a new structure of synergetic HCI is
possible only on the basis of the previous structure,
which leads to the mutual adaptation of some of the
components corresponding to the new structure.
Within the framework of the concept of «soft»
mathematical modeling of the complex, multi-
component productive and economic systems, the
law of transformation determines the primary role of
fundamental, formalized knowledge in the new
structure of the synergetic HCI, as well as the
possibility of their integration in the development
process with newly emerging heuristic knowledge.

In view of this, the concept of synergetic hybrid
computing intelligence is illustrated in Fig. 1. Fig. 1
shows a two-level model of synergetic hybrid computing
intelligence [9]: at the macro level — the method as a
whole; at the micro level — decomposition of the method
using the triad «language — model — procedure».

®

AN

Microlevel \
Model
é'.).Grains

Fig. 1. Two-level model of synergetic hybrid computing
intelligence

Macrolevel

Solution
procedure

Scripting language
of the model

The modeling method and the corresponding
CMPES closely
interconnected objects. Since the formal model of

formal model are two
CMPES has been developed in accordance with a
certain modeling method, it is connected with its
properties, and obtains all the pros and cons of the
method; the same applies to the modeling method
that inherits the model properties. Moreover, the
modeling method cannot go beyond its model and
acquires from it the structuring of the external
world, the conceptual apparatus, which largely
determines the strength and capabilities of the
method. In the study [9] the concept of «phenotype
<> genotype» of a modeling method is considered,
as well as the laws of transformation of modeling
methods when solving applied system problems [9]
in complex, multi-component productive and
economic systems.

This approach to the representation of the
modeling method allowed us to formulate an
evolutionary model of synergetic hybrid computing
intelligence (Fig. 2) [9].

The evolutionary model of synergetic hybrid
computing intelligence leads to the possibility of
creating integrated methods — method-systems [9],
built using integration relations on a variety of
genotypes of other types, and synthesis of integrated
models of CMPES — systems of models [9]; built
with the help of integration relationships on a variety
of other models. Thus, the desired macro-level
properties (the goal of hybridization) of descendant

methods can be obtained: Methodf, ..., Method Zn ,

[91,
corresponding properties of integrated models of
CMPES.

An evolutionary model of synergistic hybrid
computational intelligence allows us to formulate a
model of a synergistic research environment based on
hybrid computational models derived from synergetic
hybrid systems.

Suppose Iv" — set of applied systems [9]. We
introduce a set of hybrid computational model,

LANG" = {LANG/",..., LANGy  } and set the

representing synergetic hybrid systems and

Gm
correspondence WY : TANG™ — v,
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Parents
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Fig. 2. Evolutionary model of synergetic hybrid computing intelligence

We introduce five sets of micro-level
representations of autonomous methods [8, 9]:

MET* ={MET,, METS, MET, ,MET},, MET,},
MET}, ={met5,,,..., metjnNA” },
MET, = {metg,,, ..., metg, },

a a a
MET;, ={met},,..., metyey, . }s

METY; = {met};,...,met[;y },
MET}, = {metgpl,...,metgpNE }

works with An-, St-, Lg-, Li-knowledge un Ep-
experience, where N4, Ns, Ni, Ny, Ng are the
number of known m“-methods.

We define five sets of one-to-one correspondence
wreme - when iel,5 and mety, j = I

d,qe{An,St, Lg, Li, Ep}; d=p:

e METS — METY,,
premel METS — METE,
prerme s MET], — METY,,
pmerme . METS. — METE,
preme s METS —> METS,.

We define correspondences WP/ HANG . prmetmet
— LANG™ and get five sets, elements of which are

tuples ((mety,mety), LANGY'), where wel, N ,re-
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Thus, we have the following model of a synerget-
ic research environment, the elements of which are
presented in detail in [8, 9]:

EM — <LANGm,METG,‘P;netmet,‘I”METLANG>. (1)

Approbation and results. Based on (1), the
applied instrumental environment of the «soft»
mathematical modeling of complex, multi-
component productive and economic systems [9]
was developed (Fig. 3).

The developed model of the synergetic research
environment and the instrumental environment
of «<soft» mathematical modeling of CMPES
created on its basis made it possible to set the
5d technology-platform for designing intelligent
high-tech systems, enterprises and industries [9]
(Fig. 4).

Studies [8,9] showed that the proposed 5d
technology-platform for designing intelligent high-
tech systems, enterprises and industries [9, 15] can
quickly adapt to a system-based nature, complexity,
heterogeneity of applied CMPES, various types and
purposes, allowing to bring the decision-making
process in applied CMPES to a whole new level [13],
to ensure the synthesis, as well as a comprehensive
and effective use of new knowledge [20, 21], both for
individual enterprises and entire industries,
innovation clusters and zones.
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Fig. 3. Instrumental environment of the «soft» mathematical modeling of CMPES
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Fig. 4. Technology-platform for designing intelligent high-tech systems, enterprises and industries

Based on the instrumental environment of "soft"
mathematical modeling of the CMPES and 5d
technology-platform for designing the intelligent
high-tech systems, enterprises and industries, the
authors developed, patented a set of applied tools
[22, 23] for the development of key socio-economic
sectors in the regions of the Russian Federation,
which is being successfully implemented.

Results

1. Three laws of synergetic hybrid computational
intelligence of complex, poorly formalized, multi-
component productive and economic systems are
considered.

2.A two-level model of synergetic hybrid
computational intelligence of complex, multi-
component production and economic systems is
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presented, on the basis of which an evolutionary
model of the synergetic hybrid computational
intelligence of CMPES was formulated.

3.A model of the synergetic research
environment of the CMPES based on hybrid
computational models is considered.

4. The architecture of the instrumental
environment of «soft» mathematical modeling of
CMPES is presented.

5. The main elements of 5d technology-platform
for designing the intelligent high-tech enterprises and
industries are considered.

Conclusion. In the course of solving the tasks of
advanced (breakthrough) innovative development of the
Kaliningrad region, creating a scientific, technical and
technological base on the ground of advanced world
achievements and breakthrough technologies, the
collaborative writing team in 2014 formulated the idea
and the main positions in the field of creating the first
Russian Center of Computer Engineering and systems
engineering design of high-tech systems
productions. In the period from 2014 to the present, the
writing team carried out a huge organizational, research
and development work, which resulted in the creation
of an intellectual and technological basis for the unique,
one-of-a-kind in Russia, innovation and technology
center «Baltic Engineering Center of hi-tech systems
and productions» (supervisor: Prof. Sergei Korjagin,
Baltic Federal University of Immanuel Kant),
including: a complex of modern educational, scientific
and innovative laboratories; developed an advanced
scientific-methodological platform «Intellectual
Systems Engineering [8]», which represents an

and

interdisciplinary scientific-methodological basis that
provides the generation of new knowledge in the inter-,
multi- and trans disciplinary areas to solve complex
problems of industry, energy, transport, engineering,
etc.; developed and patented a unique (ensuring the
creation in the shortest possible time of competitive
products of the new generation) application-oriented
basis of high-tech solutions and tools. At present, on the
basis of the methods, models and applied tools proposed
in this scientific article, a set of advanced production
solutions for the development of socially significant
sectors of the regional economies of the Russian
Federation has been successfully implemented [22, 23]
based on the Baltic Engineering Center, as well as a set
of federal-level projects that are important for solving
national production, economic and other strategic tasks
of the Russian Federation was launched.

Directions for further research. Accumulated to
date, a large theoretical and practical experience of
applying the model of a synergetic research
environment in various subject areas (agriculture, oil
and gas sector, engineering, military-industrial sector,
etc.), allowed the authors to proceed to the
development of the proprietary, internationally
advanced, technology for synthesizing innovative
developments, products and high-tech services,
obtained through the integration of various methods
and applied tools, and the subsequent generation of
specialized technological chains of the new generation,
which allows accumulating advanced science, basic and
critical military and industrial technologies, ensuring
the generation of new knowledge in cross-, multi- and
trans disciplinary areas for solving complex problems of
industry, energy, transport, engineering, and etc.
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YCJIOBUA NYBIUKAIIMU CTATEM

B )KypHasie « HayuHo-Texnmdyeckue Benomoct CaHkT-IleTepOyprckoro rocyaapcTBeHHOTO
NOJUTEXHMYECKOT0 YHHBEPCUTETA. DKOHOMHYECKHE HAYKH»

OBIIIME ITOJIOKEHUA

Kypnan «HayuyHo-texHuueckue BenoMoctu CaHKT-IleTepOyprckoro rocynapcTBEHHOTO MOJIUTEXHUYECKOTO YHUBEPCUTE-
Ta. DKOHOMUYECKUE HAyKW» SIBISIETCS TIEPUOAMIECKIM TIeYaTHBIM HayqHBIM pelleH3MpyeMbIM M3naHreM. 3aperncTprupoBaHo De-
JiepaibHOM CIIy>K001i Mo Han3opy B chepe MH(POPMALIMOHHBIX TEXHOJIOTUI U MacCOBBIX KoMMyHUKauuit (PockomHuanzop). Ceu-
netenbeTBo 0 peructpauuu ITU Ne @C77-52146 ot 11.12.2012 r. C 2008 roma BhITyCKaCs B COCTaBe CEPUAIbHOTO MEePUOaNYEC-
ckoro usnanus «HayyHno-rexuuueckue Beaomoctu CITOTTIY» (ISSN 1994-2354).

Wznanue ¢ 2002 roga BxoguT B [lepeuyeHb BemylIuMxX HayYHbIX PELIEH3UPYEMbIX XKYpHAJIOB W u3naHuil (mepedyeHb BAK)
Y IPUHUMAET JUT MeYaTh MaTepuasibl HAyYHbIX UCCIENOBAHUI, a TAKXKE CTAThU ISl OIMyOJIMKOBAHUSI OCHOBHBIX PE3YJIbTATOB IUC-
cepTalurii Ha COMCKaHUE YUYEHOI CTeTeHU TOKTOpa HAyK M KaHIuAaTa HayK Mo CJIEAYIOIIMM OCHOBHBIM HayYHbIM HAIPABICHUSIM:
MeHemxmeHT, MakposKoHOMUKa, MUpoBasi 5KOHOMUKa, PerroHanbHas s5KoHOMKMKa, DKOHOMUKA U MEHEIKMEHT MPEANpUSITUS,
Mapxketunr, ®unaHchl, byxrantepckuii yuer, HamorooGnoxeHue, YmpasieHue WHHOBAIMSIMUA W 1p. HaydHble HarpaBieHUs
xypHayia yanteiBatotcsi BAK Muno6pHayku P® mnipu 3amuTe JOKTOPCKMX M KAHAWIATCKUX AMCCEPTAIMii B cooTBeTcTBUY ¢ Ho-
MEHKJIaTypoOii ClIeIUAIbHOCTEN HayYHbIX PAOOTHUKOB.

CaeneHus o nyonukanuu npencrasieHsl B PUHLL PedeparusHoMm xypHaie BUHWUTH PAH, B MexayHapomHoii cripaBoy-
Hoii cucteme «Ulrich's Periodical Directory».

TlepyoanyHOCTD BBIXOAA XypHaIa — LIECTh HOMEPOB B TOII.

ITPABWJIA JUISA ABTOPOB

TpeOoBaHus K 0pOpPMIEHHIO CTATEM

1. Pexomennyembiit 00beM crateit 12—20 c. popmara A4 ¢ yueTom rpaduieckux BiaoxeHuii. KomuuecTBo rpadpmyeckux Bio-
XKeHUi (muarpamMM, rpadyKoB, pUCYHKOB, (poTorpaduii u T. 11.) — He OoJiee IIeCTU.

2. ABTOpBl JOJDKHBI TMPUAEPXKUBATHCS Cleylolleld O00O0OIIEHHOM CTPYKTYypbl cTaTbW: BBomHas 4yacth 0,5—1 c.
(aKTyaJIbHOCTb, CYILECTBYIOIIME MPOGIEMBbI); OCHOBHASI YacTh (ITOCTAHOBKA W OIMMCAaHUWE 3aladd, M3JIOKEHHE M CYyTh OCHOBHBIX
pe3ynbTaToB); 3aKitounTeabHas yactb 0,5—1 ¢. (BIBOIBI, TIPEIJIOXKEHUS); CIIUCOK JuTepaTypbl, odopmiaeHHbI o TOCT 7.05—
2008.

3. Yucio aBTOPOB CTaThU HE TOJIKHO MPEBHIIIATh TPEX.

4. Habop Tekcra ocyiectpisietcst B penakrope MS Word, dopmynsl — B penaktope MS Equation uimn MythType. Ta6auiibi
HabUpaloTCs B TOM ke hopMarte, YTO 1 OCHOBHOM TEKCT.

Ipudt: rapuurypa Times New Roman, pasmep mpucdra — 14 n. Tabauubl OOJBIIOrO pa3mepa MOIYT ObITb
HaOpaHbl 12 kernem. Ilonst: cmeBa — 3 cM, cBepxy M cHU3Yy — 2,5 cM, copaBa — 2 cM. TekcT 0e3 TIepeHOCOB.
MexxcTpouHsblii MHTepBai — 1,5. TeKCT BIpaBHUBAETCS 10 LIIMPUHE MOJOCHI. AG3alHbII OTCTYIT 1 CM.

5. PucyHku, Tabnuupl, (potorpaduu pasMeraroTcs Mo TeKCTy CTaThU.

Tpeﬁosal-mﬂ K npeacraBjidisdaeMbliM MaTEpUuajlam

st omyGnvkoBaHUsT cTaThu B XypHase «HayuHo-texHuueckue Bemomoct CaHKT-IleTepOyprckoro rocymapcTBEHHOTO
YHUBEpCUTETa. DKOHOMUUYECKIE HAYKN» BMECTE C MaTepUaaMy CTaTbU IOJKHBI OBITh TTPEICTABIICHBI:

® AaHHOTALMsI HAa PyCCKOM M aHIJIMICKOM SI3bIKaX;

® KJTI0UEBBIE CJIOBA (ITATh-CEMb) Ha PYCCKOM M aHTJIMIACKOM SI3BIKaX;

® aKT 9KCIIEPTU3bI O BO3MOKHOCTH OITyOJIMKOBAHUST MATEPUAIOB B OTKPBITOI MEYaTH.

C aBTOpamu cTaTeii 3aKiIoYaeTcs N30aTeTbCKUM JINIIEH3MOHHBIN TOTOBOP.

IpencrasieHne Bcex MaTepraIoOB OCYIIECTBISIETCS yepe3 DIEKTPOHHYIO PENaKIIIO.

PaccmoTpeHue MaTepuaaoB

IpencraBieHHble MaTepuaidbl (CM. TpeOOBaHMSI) IEPBOHAYAIBHO pACCMATPUBAIOTCS PEOAKIIMOHHON KOJierueit
Y TiepealoTcst Il perieH3upoBaHust. Ilociie omoOpeHusT MaTepralioB, COIJIaCOBaHMS Pa3JIMYHBIX BOIIPOCOB C aBTOPOM (IIpHU
HEeOOXOMMMOCTH) PeIaKIIMOHHAsl KOJUIETHMsI COOOIIaeT aBTOpy pellleHre 00 ONMyOJMKOBaHUM CTaTbU WJIM HAIlpaBIISIET aBTOPY
MOTHBUPOBAaHHBII OTKAa3.

Ilpy OTKJIOHEHMM MaTepHajOB M3-3a HapyIIeHUsS CPOKOB IIOAa4yu, TpeOoBaHMWI IO OMOPMICHUIO WIM KakK
He OTBeYaloIX TeMaTHKe XXypHaJla MaTeprallbl He IMyOJIMKYIOTCS M He BO3BpaIlatoTCs.

PenaxkiioHHast KOJIJIETUsT He BCTYIIAeT B IUCKYCCHIO C aBTOPAMM OTKJIOHEHHBIX MaTepHaJIOB.

Ilyonukaiuss HaydyHbIX cTaTeii B >KypHajie OCYILIECTBISETCSl Ha Oe3BO3ME3NHOIl OCHOBE, HE3aBMCMMO OT MecTa
paboThI aBTOpA.

Ilpu mnocTymieHMM B pPENaKLMIO 3HAYMTEIHHOTO KOJMYECTBA CTAaTeil HMX IIPUEM B OYEPEOHOM HOMEpP MOXET
3akoH4YuThca JOCPOYHO.

Bonee monpobHast nHboOpMalMs pa3MellieHa Ha caiiTe: economy.spbstu.ru | E

IOng modyd4eHUSI CIPaBOYHON MHpopManuu obpalraiiTech B pelakKUHIO:

8(812)297—18—21 ¢ 10 no 17° AnHa AHOpeeBHa,
WM 1o e-mail: economy@spbstu.ru





