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DOI: 10.18721/JE.11201
UDC 37.014.54

THE PRINCIPLES OF ORGANIZING
THE EDUCATIONAL SYSTEM FOR PERSONNEL TRAINING
IN A DIGITAL ECONOMY

N.O. Vaseyskaya, V.V. Glukhov

Peter the Great St. Petersburg Polytechnic University,
St. Petersburg, Russian Federation

The article considers the changes taking place in almost all countries of the world,
associated with the transition to a digital economy. The focus is on the peculiarities of
higher education as the most important factor determining the opportunities for the
development of any economic system. Currently, Russia has to modernize higher
education in accordance with the needs of the labor market and further integration of
Russian education into the global economic and educational space. The article confirms
that universities have to change the educational paradigm in the developing digital
economy. We have proposed a change from the outdated traditional models of
educational activities to new ones that can stand up to the challenges of our time. We
have formulated the main principles of organization of the educational process, such as
the introduction of the competence approach into the educational process, use of
methods of project-based learning, digitalization and informatization of education, the
implementation of individual educational trajectories. We have considered the principle of
forming professional competences through the integration of education, science, business
structures and enterprises of high-tech industry on the basis of communities of teachers,
students, and scientists. The proposed method of electronic portfolio (web portfolio) as
one of the innovative teaching methods based on the formation of an individual
educational trajectory. Analysis of the structure and interaction of the portfolio of the
university allows to improve the system of criteria and indicators for estimating the
efficiency of educational and scientific activities of faculties and institutes of the
university, to streamline the organization and management of the university. Measures
based on the principles offered will allow to implement new forms of training, increase
the motivation of participants in carrying out scientific research and the efficiency of
university’s management. This will provide the possibility of forming an innovative
environment of the university on a qualitatively new level, and building a system of
university management in accordance with the university’s tasks and taking into account
modern trends. There is a plan to develop a mechanism of managing the innovative
potential of the university in the nearest future in order to conduct personnel training on
a fundamentally new quality level, taking into account contemporary tendencies.

Keywords: digital economy; higher education; human resources; competence; project
learning; individual educational trajectory

Citation: N.O. Vaseyskaya, V.V. Glukhov, The principles of organizing the educational system for personnel
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ITPUHIINIIBI OPTAHU3AIINN CUCTEMbI OBPA3SOBAHUA
ITPU IIOAT'OTOBKE KA/IPOB
B YCJIOBUAX IIM®POBOI DPKOHOMUKU

H.O. Baceukas, B.B. I'nyxos

Cankr-IlerepOyprckuii moautexHuueckuii yausepcuret [lerpa Benukoro,
Cankr-Ilerep6ypr, Poccuiickas ®eneparis

PaccMoTpeHbl M3MeHEHUsI, TPOMCXOIIINe MPaKTUUYeCKHM BO BCEX CTpaHax MUpa,
CBSI3aHHbBIE C TMPOLECCOM Mepexoaa K LMbpPOBOi dKOHOMUKe. Bojibllioe BHUMaHMWe yie-
JICHO OCOOEHHOCTAM (YHKIIMOHMPOBAHMSI CUCTEMBI BBICIIETO OOpa3oBaHUS KaK BaxkK-
Heliero akropa, Mpeaonpenessionero BO3MOXHOCTU DPAa3BUTHSL JIOO0OK 3KOHOMUYE-
cKoii cuctembl. B Hacrosiiiee Bpemst misi Poccun HEOOXOMMMBIMU SIBISTIOTCSI TTPOLIECCHI
MOJEPHU3ALIMHU BBICIIIET0 00pa30BaHMSI B COOTBETCTBUM C MOTPEOHOCTSIMU phIHKA TPYAa,
a TakXe B LIeJsIX MHTerpali OTeYECTBEHHOTro 00pa3oBaHUsI B MUPOBOE IKOHOMUYECKOE
1 obpa3oBarebHOE MPOCTPaHCTBO. [TokazaHa HEOOXOAMMOCTb CMEHBI 00pa30BaTEIHLHOM
MapagurMbl YHUBEPCUTETAMU B pe3yJIbTaTe pa3BUTHUS KOHILETIIMU MGPOBON 9KOHOMUKHU
IIpemnyioxxeH mepexoa OT YCTapeBIIMX TPaAUMLIMOHHBIX Mojnesieil oOpa3oBaTeIbHOUN mesi-
TEJTLHOCTH K HOBBIM, HamboJiee COOTBETCTBYIOIIMM BbI30BaM coBpeMeHHocTU. ChopMy-
JINPOBaHbl OCHOBHbIE MPUHLIMIILI OPraHU3ali 00pa3oBaTEIbHOTO MpolLiecca, TaKue Kak
BHEApEHUE KOMIIETEHTHOCTHOTO TIOIX0/Aa B 00pa30BaTeIbHBIN TMPOIECC, MCITOIb30BaHUE
METOJOB IPOEKTHOIO 00y4YeHUs, M poBU3aLIMsI U UHGpOpMaTU3alsd oOpa3oBaHMsI, pea-
JIN3alisl MHIMBUIYAIbHBIX 00pa3oBaTeNbHBIX TpaeKTopuii. PaccMorpeH mpuHuun ¢op-
MUPOBaHMS TTPOGheCCUOHATBHBIX KOMIETCHIIMI B pe3ybTaTe MHTEeTpalluM 0Opa3oBaHus,
HayKu, OW3HEC-CTPYKTYp U MPEANpPUSTUNA BBICOKOTEXHOJOTMYHON MPOMBIIIJIEHHOCTU Ha
0aze cooOl1llecTB MpernoaaBaresyeit, CTyIeHTOB, YUeHbIX. [IpennoxeH MeToa 371eKTPOHHOTO
noptdoauo (web-portfolio) Kak oIMH U3 UHHOBALIMOHHBIX METOJIOB OOYYEHUS Ha OCHOBE
(bopmMupoBaHusS MHAWBUIYaJbHON 00pa30BaTEIbHOW TpaeKTOpUM. Pe3ynbTaThl aHaIu3a
CTPYKTYPBl M B3aUMOMAEUCTBUS TOPT(OINO By3a TO3BOJAT COBEPIICHCTBOBATH CHCTEMY
KpUTEpUEB U ToKazatejell olleHKU 2GhGEKTUBHOCTU 00pa3oBaTeIbHON M HAyYHOU Jesi-
TeJbHOCTU Kadelp U UHCTUTYTOB By3a, OPTaHU3AIMIO U YIIPaBJIEHUE AESITEIbHOCTBIO BY-
3a. BeimosiHeHWe MepOTpUsITUII Ha OCHOBE TMPEIJIOXKEHHBIX MTPUHIIUIOB MO3BOJUT pPeasli-
30BaTh HOBbIE (hOPMbI OOYyUYEHUSI, MTOBBICUTh MOTHMBALIMIO YYACTHUKOB TMPU MPOBEAEHUU
HayYHO-MCCIIeI0BATEIbCKON NeSITeJIPHOCTY W YBEJWYUTh 3(M@GEKTUBHOCTh YIpPaBICHUS
By3oM. [Ipu 3ToMm OyneT obecreunBaThCcsi BO3MOXHOCTh (OPMUPOBAHUS WHHOBALIMOHHOM
Ccpelbl YHUBEPCUTETA Ha KaueCTBEHHO HOBOM YpPOBHE, a TakXKe BBICTPAMBAHMSI CUCTEMBbI
yIpaBJeHUs] BY30M B COOTBETCTBUM C pelllaeéMbIMM UM 3aJadyaMH U C YYETOM COBpPEeMeEH-
HbIX TeHaeHuuil. [lnaHupyercs paszpaboTka MeXaHM3Ma YINpaBieHWS! MHHOBALIMOHHBIM
MOTEHIINAJIOM By3a B IIEJAX MOATOTOBKM KaJpoB Ha KaueCTBEHHO HOBOM YPOBHE C y4de-
TOM COBPEMEHHBIX TEHIEHIIUI.

KmoueBbie cioBa: 1mbpoBas 3KOHOMMKA; BBICIIee 0Opa3oBaHUE; Kaapbl; KOMITETEH-
LIMM; TIPOEKTHOE 00y4YeHWe; MHANBHUIYAIbHbBIE 00pa3oBaTeJIbHbIE TPACKTOPUU

Ccbuika npu murupoBannn: Bacenkast H.O., I'myxos B.B. IlpuHUMIBI OpraHM3aluy CUCTEMbl 00pa30BaHUS
MpU TIOATOTOBKE KaApOB B YCIOBMSIX LMGpoBoii 3KoHOMUKMU // HayuHo-texHuueckue Bemomoctu CIIOITIY.
DxoHomuyeckue Hayku. 2018. T. 11, Ne 2. C. 7—16. DOI: 10.18721/JE.11201

Introduction. For the last ten years, the
development of information and communication
technologies (ICT) has gained vast significance
in the world. Countries are rapidly moving
towards a new economy which has digital
technologies as its main instrument and
information as a main production resource on a

8

level with energy, materials and finances.
Scientists call this new economy digital,
communicative, network, or Internet economy
in their works, that is, they emphasize the point
that ICT, digital communication, computer
networks, modern communications have to be
used in business.
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The term ‘digital economy’ was the subject
of much debate at the beginning of the 2lst
century, since different specialists had different
opinions on what the new economy was, and,
accordingly, described it by different names. The
term appeared due to two factors: the rapid
development of this phenomenon in Great Britain,
the USA and Australia, as well as formalization of
the term in the European Union [1].

The notion of digitalization indicates a new
step in the improvement of production management
and production itself on the basis of implementing
ICT, from the Internet of things to digital
government technologies. In the foreseeable future,
the rank of each country in the world community
will be governed by the level of computerization.
The countries that are able to implement the
principles of digital economy will achieve
economic efficiency, competitiveness, a permanent
increase of standard of living, a cutback in the
cost of living, optimization of educational
trajectories for disabled people, usage of their
potential as a positive element of digital economy.

The modern development of digital economy
has led to digital transformation of all aspects of
human activity [2—5], such as commerce,
construction, power engineering, development of
cities and railroads. In these conditions people
and their ways of communication with the
environment must change in order to meet the
demands on performing industrial and other
functions in the digital world. Digital
transformation influences both industrial and
social spheres, including education.

The sphere of education is one of the key
and most promising fields of the competition for
economic influence between the countries in the
21st century. Global competition sets completely
new goals for the government in the sphere of
education. These goals are connected with
emerging new professions, as well as needs for
personnel in amounts that is cannot be found at
the labor market. To ensure successful
development of digital economy, the educational
system must provide competent specialists for the
economy. The countries able to adapt their
educational infrastructure to the new needs will
significantly strengthen their economic positions
while shifting to digital economy. Russia has every
chance to maintain its own competitiveness by
modernizing the educational system and
personnel training.

Representatives of 40 most developed countries
signed the «Digital Economy: Innovation, Growth
and Social Prosperity» Ministerial Declaration at a
Ministerial Meeting under the auspices of the
Organization of Economic Co-operation and
Development (OECD), held in June 2016 in
Cancun (Mexico). Russia joined this path in
December 2016.

In December 2016, the path to digital
economy became the leading direction for
Russian economy in general. It happened after
President Vladimir Putin stated the following in
his annual address to the Federal Assembly: «I
suggest that we should launch a widescale
systematic program of the economy of new
technological generation — the so-called digital
economy. In its realization we will rely on
Russian companies, scientific, research and
engineering centers of the country».! At the
moment, when it comes to the development of
Russian economy, the most important issue is
the necessary competences and educational
technologies for developing such skills.

Under the auspices of the Agency of
Strategic  Initiatives (ASI), the Russian
Federation Government approved the Program
«Digital Economy of Russian Federation»
(referred to as the Program from now on) on
July 28, 2017. The Program is aimed at
«creating the conditions of the development of
people’s knowledge in the Russian Federation,
increasing the general quality of citizens’ lives
through increasing the availability and quality of
goods and services that are made in the digital
economy using contemporary digital
technologies...».> This Program is implemented
within the framework of the Strategy of the
Development of Information Society in Russian
Federation for 2017—2030, approved by the
Decree of the President of the Russian
Federation issued on May 9, 2017, and it takes
into consideration the objectives fulfilled within
the framework of the National Technological
Initiative.?

' Poslaniye Prezidenta Rossiyskoy Federatsii

Federalnomu Sobraniyu Rossiyskoy Federatsii ot
01.12.2016. URL: https://ria.ru/politics/20161201/148
2599952 .html (accessed October 24, 2017).

2 Ob utverzhdenii programmy «Tsifrovaya ekonomika
Rossiyskoy Federatsii». Rasporyazheniye. Rasporyazheniye
No. 1632-r ot 28 iyulya 2017 g. URL: http://www.con
sultant.ru/document/cons_doc__

3 LAW_ 82134/ (accessed October 24, 2017).
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Normative Regulation

Personnel and Education

Formation of Research Competences and Technical
Potentials

Information I nfrastructure

o)

Information Security

Fig. 1. Basic directions of the Program «Digital Economy of Russian Federation»

The report «Global Information Technologies»
for 2016, assessing the extent to which digital
technologies were used by countries to increase
competitiveness and prosperity, was presented at
the World Economic Forum. The data shows that
Russian Federation holds so far the 41st rank in
readiness for digital technology [6]. At the same
time, Russia significantly falls behind such
countries as Singapore, Finland, Sweden, Norway,
the USA and the Netherlands. The Program
projects that in eight years Russia will take the
leading positions in the rating of attractiveness for
highly skilled specialists, which is especially
important in the global economic environment,
where integration processes are intensifying.
Skilled personnel are needed to fulfil such plans.

Personnel training is one of the five basic
directions of the Program within the framework
of the «Personnel and Education» direction
(Fig. 1). Apart from the basic directions, the
Program proposes three more directions, such as
«Government Management», «Smart City» and
«Digital Health Care».

The main goals of the
Education» direction are:

= creating the key conditions of personnel
training for the digital economy;

= perfecting the educational system which
should provide competent personnel for the
economy;

= the labor market that should rely on the
demands of the digital economy;

«Personnel and
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= creating a motivation system for acquiring
the necessary competences and participation of
personnel in the development of Russian economy.*

The analysis of these goals shows that Russia
has every chance to maintain its competitiveness
through modernization of education systems and
personnel training.

Goals and objectives. The main goal of the
study is to formulate a number of principles
which must be the foundations of the smart
university concept. Accordingly, the objectives of
the study are to analyze and determine the main
principles of the organization of smart universities
and to show the connection between these
principles. From the theoretical point of view, the
study is significant for the formation of the basics
of conceptualization of smart education.

Renewing outdated programs of vocational
education and career training to eliminate the
gaps in digital skills necessary for modern
economy may be one of the government’s first
steps in adapting the educational system to the
needs of the digital economy. These changes
must be introduced at the federal level, since a
significant part of industries requiring qualified
specialists for digitalization are situated outside
big cities. The curriculums of modern

* Ob utverzhdenii programmy «Tsifrovaya ekonomika
Rossiyskoy Federatsii». Rasporyazheniye. Rasporyazheniye
No. 1632-r ot 28 iyulya 2017 g. URL: http://www.con
sultant.ru/document/cons_doc



universities virtually lack subjects preparing
students to search for problems and objectives,
analyze the society's needs and ways of satisfying
them. For this purpose, it is expedient to
develop intellectual information and analysis
systems for vocational education management
[6,7]1.° A system of information management
and analysis in the sphere of education should
perform a number of complex tasks, aimed
developing the educational system in accordance
with the objectives set and the current activities
of  educational establishments. Artificial
intelligence  systems (information, expert,
analytical ones) are expected to be widely
introduced into the educational process in the
foreseeable future.

The current share of employees whose
functions are connected with the implementation
and development of digital technologies is 2 % of
the general working population of Russia [8].
This is half as much as in the countries that are
digital leaders, such as the USA and Europe.
Russia also falls behind the leading countries in
the level of employment in the high tech and
knowledge-intensive branches. This indicator is
estimated to be about 5.5 % in Russia, while in
Germany it is about 10 % [8].

In the long term, all levels of the Russian
educational system need to undergo extensive
transformations on the basis of the following
principles:

— usage of methods of project teaching;

— implementation of the competence approach;

— digitalization and computerization of education;

— individualization of teaching (flexibility of
educational trajectories).

Let us consider the implementation of each
of these principles that can be used to develop a
full-scale concept of a new type of university.

A transition to project education is happening
in the world. Projecting is defined as the creation
of new objects with pre-determined characteristics.
On-the-job training during various projects
becomes the main method of personnel training.
To achieve that, integrative scientific and
educational creative spaces have to be created at
universities. Such spaces must be aimed at
forming the environment for interdisciplinary
project work on Russian and international
industry orders executed jointly by

5> LAW_82134/ (accessed October 24, 2017).
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representatives  of  academic  institutions,
industrial enterprises, students, postgraduate
students and teachers. In order to successfully
develop this activity, the key technologies should
be rapidly introduced, the material and technical
base should be improved, and a positive
experience of working with the world’s leading
high tech enterprises should be acquired.

Using the methods of project teaching in
personnel training implies integrating the
educational processes with scientific search. As a
result, on the one hand, the learners’ creativity is
improved, they generate new knowledge and
become highly qualified specialists in the future,
and, on the other hand, knowledge-intensive
technologies are created and subsequently
introduced data into the real sector of economy.
The educational process in such a university is
implemented by education within the process of
creating new knowledge, that is, through the
integration of science, the educational process
and production. This type of education is
connected with practice much more closely.
Thus, the university becomes both a direct
producer of new knowledge and an active
participant of transforming the gained knowledge
into technologies and services.

Integration of the educational, scientific and
business environments and the real sector of
economy allows industrial enterprises to
influence the teaching process and to obtain the
personnel trained in accordance with the current
tendencies. In their turn, universities monitoring
the changing demands of different industrial
branches for specialists are interested in swiftly
reassessing the contents of educational programs
and teaching methods, which in turn increases
the competitiveness of a university.

In the developing digital economy, the main
tasks of higher educational institutions include
not only transferring a certain set of relevant skill
and training specialists in a narrow professional
field, but also teaching students to independently
and quickly extract the necessary information
from a rapidly increasing volume of data, create
knowledge, develop competencies, that is, the
introduction of a competence approach. 1t is
advisable to focus on the competences of
graduates as an end result of project-oriented
learning. Competencies can be defined as
personal qualities that are continuously developed
in the process of education in a university,

11
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expressed in the ability and readiness for
independently solving research tasks on the orders
of domestic and global industrial enterprises,
mastering the methodology of research work,
being capable of using the existing methodological
developments in professional activities.®

The best results in forming the competences
of specialists can be achieved with the help of
practical solution of complex industry tasks by
teachers and different kinds of students working
in interdisciplinary teams based on the leading
scientific schools through mutual accomplishment
of interdisciplinary research using high techn
equipment and innovative industrial technologies
(Fig. 2).

Competences

Fig. 2. The principle of the formation
of professional competences

The most important factor in the
transformation of modern society and higher
education in  particular is its  global
computerization and digitalization, caused by
rapid development of information technologies,
Internet resources, communication channels and
different means of transfer and exchange of
information. Information technologies bring new
opportunities for the educational system,
allowing educational establishments to cover
additional categories of students, including
foreign ones, opening up new horizons of

¢ O Strategii razvitiya informatsionnogo obshchestva
v Rossiyskoy Federatsii na 2017—2030 gody Ukaz Prezidenta
Rossiyskoy Federatsii No. 203 ot 09.05.2017 g. URL:
http://www kremlin.ru/acts/bank /41919 (accessed October
24, 2017).
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teaching and learning, giving new means and
innovative educational technologies, enhancing
research opportunities.

Since the digital society is based on
intellectual labor, a system of continuous
education (called ‘lifelong” in the USA,
‘continued’ in England and ‘renewable’ in
Sweden [9—14]) is very important. Continuous
education takes into account the demands of the
real economy and involves constant training of
specialists throughout their life. The modern
smart society and its approach to lifelong
education entail providing access to training
where it is convenient to the learner, that is, the
mobility of content consumption becomes an
essential principle of smart education.

Implementation of cloud technologies allows
to provide a universal net access to a general
repository (‘storage’ of information), which
assumes that an intelligent search system is
available. Access to the Internet resources for
every user, as well as the availability of various
educational Internet content satisfy the students’
need to obtain information and improve their
knowledge. Cloud evaluations and a quick inflow
of mobile devices have determined one of the
important directions in education that is mobile
training as a modern technology of studying,
personnel training and re-training [135].

The importance of students’ personal
development is becoming evident, which requires
personalizing the training trajectories in the
format of lifelong education, as well as increasing
the self-sufficiency in studying. Individual training
involves diagnostics of individual achievements
and difficulties, prediction and planning of
individual educational trajectories, assessment of
relative (individual increments) and absolute
(compliance with external criteria) results, giving
recommendations to learners. At the same time,
a crucial factor here is supporting every student’s
motivation, as well as providing educational
elements, which give opportunities for maximum
development of individual abilities and talents.

The traditional system of personnel training in
higher vocational education assumes that the
interconnection of participants of the educational
process is built on subject-object relations, where
the teaching subject is limited by the conditions
set by curriculums, and the learning object has to
gain a certain amount of knowledge (passive
acquiring of information) [16, 17].
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Fig. 3. Change in the positions of the participants of the educational process

Innovative methods in education should lead
to a change of the teachers’ role: they act not
just as knowledge holders, but also as tutors
(consultants, experts) who initiate the students’
creative  search for applying innovative
technologies in the studying process, as well as
of forming competences and developing
individual educational trajectories (Fig. 3). The
traditional lecture-seminar system of teaching
should be complemented with an interactive
form of teaching, carried out as a cooperation of
students and teachers where the participants
interconnect, make decisions together, share
information, model situations.

The method of web-portfolio is an innovative
method of training on the basis of forming an
individual educational trajectory. The portfolio is a
modern innovative educational technology which is
based on authentic estimation of results of
educational, scientific and professional activities.
As a rule, the portfolio represents students’ self-
presentation of their achievements, recorded by the
students themselves. Within the framework of the
competence approach, the portfolio manifests itself
as a way of demonstration, development and
evaluation of students’ competences, a mechanism

of monitoring their achievements, presenting the
students’ successes to interested parties. The
portfolio contributes to the development of
social and professional communication of
students and graduates, helps establishing
contacts with potential employers. Unlike the
traditional resume, the web portfolio allows to
present and evaluate social, personal and
professional competences of students, define
their inclinations, trace the direction of their
development significantly better.

The totality of portfolios of students,
graduates and teachers makes up the portfolios
of departments and institutes, which in turn
form the portfolio of the university, within which
they all actively integrate with one another and
with the external environment, i.e., applicants
and employers (Fig. 4).

Thus, web portfolios of students and teachers
are the core of their achievement rating. Analysis
of the portfolios contents allows to improve the
system of criteria and performance indicators
related to educational and scientific activity of
departments and institutes, as well as to improve
the organization and management of the
university’s activity.

13
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Fig. 4. The structure and interaction of the university’s portfolios

The results obtained.

1. We have established that universities need
to change the educational paradigm as a result of
the development of the concept of digital
economy.

2. We have defined the general principles of
the organization of educational process, such as
the implementation of the competence
approach, the use of project teaching methods,
digitalization and computerization of education,

implementation of individual educational
trajectories.
3. We have examined the principle of

forming professional competences as a result of
integration in education, science, business and
high tech industries on the basis of the
communities of teachers, students and scientists.

4. We have offered a method of web portfolio
as one of the innovative methods of teaching on
the basis of forming an individual educational
trajectory.
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Conclusions. We believe that effective use of
modern educational technologies in the teaching
practice of Russian educational establishments
offered in this study will make it possible to
improve the quality of educational services and
increase the amount of highly qualified personnel
in the digital economy in the long term.

The main principles of organization of
education are the implementation of the
competence approach to the educational process,
use of methods of project teaching, digitalization
and computerization of education, implementation
of individual educational trajectories.

One of the methods of education within the
framework of a smart university is the method of
web portfolio, which is based on forming an
individual educational trajectory. The analysis of
the structure and interaction of the university’s
portfolio allows to improve the system of criteria
and indicators for assessing the educational and
scientific performance of departments and



institutes, as well as to improve the organization
and management of the university’s activities.

Introducing the measures based on the
principles offered will allow to implement new
forms of training, increase the motivation of
participants in carrying out scientific research and
the efficiency of the university’s management.

The directions of possible research. There is a
plan to develop a mechanism of managing the
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innovative potential of a university in the nearest
future in order to conduct personnel training on
a fundamentally new qualitative level, taking into
account the modern trends.

The study was conducted with the financial support
of RFBR, project No 18-010-01119 «Management of
digital transformation of innovation and industrial
cluster as a backbone element of the industry digital
platform: methodology, tools, practice».
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The advancement of the innovation sector as a key driver for the development of the
industrial sphere, which is the foundation of the economy, has become a worldwide trend.
In its turn, the form of economic development based on innovative processes is
permanently undergoing changes in connection with the introduction of advanced
information and communication technologies developing in the direction of global
digitalization. The digital development strategy, which is a fundamentally new platform for
the implementation of digital solutions in the field of information and communication
technologies, is one of the main priorities from the point of view of ensuring the
competitiveness of the economy in general and the industrial sector in particular, as well as
raising the population’s standard of living, which determines the relevance of the topic of
the article. The purpose of the study is to identify the specific features of the transforming
Russian economy and of the industrial sector in particular, as well as to develop the
principles of the digital economy in terms of identifying additional sources of efficiency of
business systems, taking into account the development of infocommunication technologies
in the direction of digitalization. Both quantitative (mainly statistical) and qualitative
research methods (analogy method, methods of content and expert analysis and synthesis)
are used in the study, on the basis of which the modern level of industrial development of
Russia is analyzed and assessed in terms of conditions for transition to a new industrial-
digital platform. At the same time, this transition is connected with the technological
modernization of the manufacturing industry, which involves integrated development of
fixed assets and technologies, the renewal of domestic research and development, based on
education and science. Special models of the methodology of studying innovative processes
are also used in the article, such as push and pull models, as well as an interactive dual
model, tested in terms of adequacy to digital technologies. The article proves the feasibility
of an interactive nonlinear model based on the paradigm of open innovation and cloud
business systems implemented at the expense of the current level of development of
infocommunication technologies. We have identified the sources of growth of the efficiency
of business systems in general and innovations in particular through the reduction of
transaction costs resulting from the transfer of a significant volume of business processes to
electronic form, as well as transformation costs resulting from the implementation of the
paradigm of network business systems, which increases the efficiency of both material and
labor resources and reduces the transformation costs in terms of their conditionally constant
component. The article describes the path of further research in the direction of creating
institutional conditions for the development of network-centric (cloud) systems and high-
tech businesses, as well as updating (or adapting) the methods and tools for analysis and
evaluation of economic efficiency.
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technologies; transaction and transformation costs; economic efficiency
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NHAYCTPUAJIIBHOE PABBUTUE B YCJIOBUAX TUO®POBU3AILINN
MH®OKOMMYHUKAIIMOHHBIX TEXHOJIOT U1

H.B. Ksama', /I.C. JTemuaenko®, E.A. Bopommn®

! Cankr-IleTepOypreKuii rocyIapCTBEHHBIA YHUBEPCUTET TEJEKOMMYHUKALIUI
M. ipod. M.A. bornu-bpyesnua, Cankr-Iletepoypr, Poccuiickas denepanms
2 Cankr-IlerepOyprekuil monurexunyeckuii yausepcuret Ietpa Benukoro,
Cankr-IlerepOypr, Poccuiickas ®enepaiys
3 Cankr-IleTepOyprckuii rocyIapCTBEHHBIA YHUBEPCUTET a9POKOCMUYECKOTO MPUOOPOCTPOEHNS,
Cankr-Ilerepoypr, Poccuiickas ®enepamys

BbiiBizkeHMEe MTHHOBAIIMOHHOTO CEKTOpa B KaueCTBe KITIOYEBOTO jApaiiBepa pa3sBUTHUSI WH-
IyCTpUAIBHON cephl, sBISIoNIeiica (GyHIaMEHTOM 3KOHOMUKHM, CTAIO OOIIEMHPOBOM TEH-
neHiuein. B cBoro ouepenn, hopMa SKOHOMUUYECKOTO Pa3BUTHSI, OCHOBaHHAsI HA MHHOBAIIMOH-
HBIX TIpolieccax, MePMaHEHTHO TIpeTeprieBaeT U3MEHEHWs B CBS3W C BHEAPEHMEM IepeOBbIX
MHGOKOMMYHUKAIIMOHHBIX TEXHOJIOTUI, Pa3BUBAIOLIMXCS B HampaBlieHUM TJIOOATIBHOM 1uc-
poBm3arn. Crparerus ¢GPOBOTO Pa3BUTHS, MPEACTABISIIONIas cOO0OM IMPUHIMITMAIEHO HO-
BYIO TUIaTOPMy peann3aliii HUMPOBBIX pellleHni B 001acT MH(OKOMMYHHUKAIIMOHHBIX TEeX-
HOJIOTUH, SIBJISIETCSl OMHUM W3 MPUOPUTETOB C TOUKMU 3peHUsT obecrevyeHrsi KOHKYPEHTOCHO-
COOHOCTM 3KOHOMHUKHM BOOOILE W MHAYCTPUAJIBLHOTO CEKTOpa B YACTHOCTM, a TAKXKe ITOBBIIIIe-
HMSI YPOBHS XXMU3HU HACEJIeHUsI, UYTO OMpeesisieT aKTyalbHOCTh TeMbl uccaenoBanus. Llensb mc-
CJIeZIOBAaHUSI — BBISIBJIEHWE CITeM(UIECKUX OCOOCHHOCTEN TpaHC(HOpMUpPYeMOil pOCCUICKOM
3KOHOMUKHU BOOOIIEC 1 MPOMBIIIIICHHOTO CEKTOPa B YAaCTHOCTH, a TaKKe Pa3BUTHE TIPUHITUIIOB
1MGPOBOK SKOHOMUKU B YACTU BBISIBJIEHUSI JNOTOJHUTENbHBIX UCTOYHUKOB 3(D(HEKTUBHOCTU
OM3HEC-CUCTEM C YYeTOM HampanieHusl nudposuzaiiviv. [IpuMeHsIIOTCS Kak KOJUYECTBEHHbIE
(penMyIIECTBEHHO CTaTUCTUYECKUE), TaK M KauyeCTBEHHBbIE METOMbI MCCIENOBaHUS (METOM
AQHAJIOTUI1, METOJbI KOHTEHTHOTO W SKCIEPTHOIO aHaIM3a M CUHTE3a), Ha OCHOBE KOTOPBIX
aHAJIM3UPYETCS] M OLIEHWBACTCSl COBPEMEHHBIM YPOBEHb MHAYCTPUAIbHOTO pa3BuTusi Poccuu ¢
TOYKW 3PEHUST YCIOBUIA IS Tiepexofa K HOBOWM MHIYCTpUATbHO-1IMbPOoBOil Tuiatdopme. JaH-
HbBII Mepexo CBsI3aH C TEXHOJIOTMYECKON MoIepHM3aIMeil 00padaThIBaroIIel MPOMBIIIIEHHO-
CTU, TIpEAToJararolleii MHTerpallMOHHOE Pa3BUTHE OCHOBHBIX (DOHIOB M TEXHOJIOTHIA, BO300-
HOBJIEHVE OTEUECTBEHHBIX MCCIEIOBAHUI M pa3pabOTOK, 0a3uc KOTOPBIX — oOpasoBaHue U
Hayka. Vcrnosb3yloTcsl crielaibHble MOIEIN METOMNOJOTUM WCCIIEeNOBAaHNUS WHHOBAIIMOHHBIX
MPOLIECCOB, TaKWe KaK BBHITAIKMBAIOIIAS W BTSTUBAIOLIAS MOJIENN, a TAKXKe MHTepaKTUBHAS Y-
ajibHasi MOJIEJTb, TIPOTECTUPOBAHHBIE C TOYKU 3PEHMS alleKBAaTHOCTU LIU(MPOBBIM TEXHOJIOTHSIM.
OOOCHOBBIBaeTCS 11€JIeCOO0Pa3HOCTh MHTEPAKTUBHOM HEJIMHEMHON Momeau, Oa3upyrolleics
Ha TIapaiirMe OTKPBITBIX MHHOBALIMIA M O0JIaYHBIX OM3HEC-CUCTEM, PEATU3YEMBbIX 34 CUET CO-
BPEMEHHOTO YPOBHS pa3BUTHsI MH(HOOKOMMYHMKAIIMOHHBIX TEXHOJIOTUH. BBISBISIIOTCS MCTOY-
HUKU pocTa 3(PEPEeKTUBHOCTU OM3HEC-CHUCTEM BOOOILEe WM MHHOBALMi B YaCTHOCTH 3a CYeT
CHIDKEHUS TPAHCAKIIMOHHBIX M3IEPXKEeK B pe3ysbTaTe Iepexofa 3HAYUTeJIbHOro o0beMa Ou3-
HeC-TIPOLIECCOB B 3JIEKTPOHHBINM BWJ, a TakKe TpaHC(HOPMALMOHHBIX M3IEPXKEK B PE3yjbTare
peanuzaluu NapajurMbl CETEBbIX OM3HEC-CUCTEM, UYTO MOBbIIIAET 3D(HEKTUBHOCTh UCIIONB30-
BaHMs KaK MaTepUalbHBIX, TAK W TPYIOBBIX PECYPCOB M CHIDKACT TpaHC(HOPMAIIMOHHBIE W3-
IEePXKKW B YaCTU UX YCJIOBHO-IIOCTOSIHHOM COCTaBJsolIei. 3amaHbl TPAaeKTOPUM HaIbHEUIIIX
WCCIICIOBAaHUI B HAMpPaBICHUSIX CO3MaHUS MHCTUTYLIMOHATBHBIX YCIOBUIA pa3BUTHUSI CETElIEH-
TpUYECKUX (0OJaUHBIX) CUCTEM M BBICOKOTEXHOJIOIMYHOIO OM3Heca, a Takxke 0OHOBIEHUS (WU
amanTaluyu) METOIOB U MHCTPYMEHTOB aHAIM3a U OLEHKU 9KOHOMUYECKOH 3(DheKTUBHOCTHU.

KnioueBble cioBa: 1udpoBuzaius; MPOU3BOAUTEIBLHOCTh TPYAd; JUHEWHBIE U HEJIU-
HelHble MONIEM UHHOBALIMOHHOTO TPOLIECCa; 3aKPbIThIE U OTKPBITbIE MHHOBALUU; O0JIay-
Hble OM3HEC-CHUCTEeMbl; WMH(POKOMMYHUKAIIMOHHBIC TEXHOJOTUU; TPaHCAKIIMOHHBIE U
TpaHchOpMallMOHHBIE U3AEPXKKHU; S9KOHOMUYECcKast 3((HEeKTUBHOCTh

Ccbuika npn mutuposanun: Kpamra H.B., Jlemunenko /JI.C., Bopommn E.A. MHaoycTpuanbHOe pa3BUTHE B
yCeIoBUAX 1MGPOBU3ALMM  MHOOKOMMYHMKAIIMOHHBIX TexHoJoTuit // HayyHO-TeXHWYeCKre BEIOMOCTHU
CIIoI'TTY. DxoHomuyeckue Hayku. 2018. T. 11, Ne 2. C. 17-27. DOI: 10.18721/JE.11202
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Introduction. The concept of economic
development associated with the process of
introducing innovations replaces the concept of
economic growth (as an increase in the time of
production and consumption of goods) in the new
economy. The innovation sector advancing as a
key driver for the development of the industrial
sphere (which is the foundation of the economy)
has become a worldwide trend. This form of
economic development is the basis of national
security and technological independence of a
country [13]: in a globalized world, countries that
have not solved the problem of achieving
progressive industrial development can not become
an integral part of the core of the global economic
system and will be relegated to the sidelines as, for
example, a raw material appendage, a source of
cheap labor, etc. It is beyond argument that none
of these roles are acceptable for Russia because of
historical and cultural characteristics.

Thus, there is a common opinion among
scientific researchers and practitioners in the
field of economics that gaining leading positions
requires a transition to the so-called innovative
model of the economy [see, for example, 1, 9,
10, 18], that is, an economy based on the flow
of innovation, continuous technological progress
and the production of products with high added
value. As infocommunication technologies are
evolving towards global digitalization and the
implementation of the «Industry 4.0» concept,
which implies that a digital society and digital
ecosystems are formed, the concept of
«innovative economy» has been transformed into
the concept of «digital economy».

Problem statement. Thus, an exceptional
opportunity to ensure competitiveness and
positive development of the national economy is
its transformation according to the innovative
scenario, taking into account the development of
infocommunication technologies in the direction
of digitalization. Moreover, while the principles
of this transformation (as a scientific basis) are
common to all industrial countries, the set of
approaches and methods for the formation of the
national digital economy must have its own

' V. Glukhov, E. Balashova. Economics and
management in information and communication: a
tutorial, St. Petersburg, Peter, 2012; Innovation
economy: Training manual. Moscow: Moscow state
university, 2016.
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specifics, since simply copying the models
implemented in other countries will not bring
the desired results due to differentiation of the
stages of development of the industrial sector.

The following sequence of stages of
successful transformation of the economy into an
innovative digital one is suggested:

— gaining a comprehensive understanding of
the transformed economy, taking into account
all specific aspects.

— studying the principles of formation and the
laws of the development of the digital economy.

— developing the approaches, methods and
tools for creating a digital economy adequate to
the current state and capabilities of the society.

— analyzing the ability of both spheres of society
(public and private) to implement a developed
system of approaches, methods and tools.

The goal of this study is to identify the
specific features of the Russian economy being
transformed in general and the industrial sector
in particular, as well as to develop the principles
of the digital economy in identifying additional
sources of efficiency of business systems, taking
into account the development of infocommunication
technologies towards digitalization.

Methodology of the study. Both quantitative
and qualitative research methods were used in
the course of the study. Quantitative methods
include collection and comparative analysis of
statistical data characterizing the economic
indicators of Russia's development. The
qualitative methods included the analogy method
used to justify the applied parameters, as well as
the methods of content and expert analysis and
synthesis generalizing the results.

Furthermore, it is known that a country's
competitiveness depends on the commercialization
of new knowledge rather than on its production. It
is the business model aimed at commercializing
innovations, determined, among other things, by
the organizational and marketing innovations
implemented, that gains importance in these
conditions. Chesbrough, who is one of the leaders
in technology and business, demonstrated with
specific examples that similar technologies introduced
to the market as part of different business models
bring different economic results to enterprises [5]

The modern methodology of innovation studies
(like the logistic methodology of research) identifies
three main models of innovation processes:

— the push model, from research to the market;
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Fig. 1. Linear model of the innovation process

— the pull model, from the market’s needs to
research;

— the interactive dual model, including feedback.

The driver of innovation within the push model
is fundamental and applied research and
development (R&D), and the innovation process is
a succession of the three main phases: pre-phase,
phase 1 and 2 (Fig. 1). Prerequisites for the
innovation effect, which is generated during the
second phase and is subsequently distributed
among the participants (subjects) of the innovation
process (innovators) and consumers, develop
within the first phase of the innovation process.

The strict sequence of steps implemented in
the push model is described by a linear model of
the innovation process (Fig. 1), which establishes
a direct linear relationship between the volume
of R&D and the number of innovations being
introduced.

The push model has the following drawbacks:

- the focus of investments is shifted towards
fundamental research, which causes a low
frequency of commercialization.

- the consequence of this shift towards R&D
is also the low efficiency of capital investments:

— firstly, the model does not take into account
the market needs, therefore phase 2 often simply
does not occur in the push model;

— secondly, applied, let alone fundamental
research is by no means always necessary for
creating innovation.

The driver of innovation within the pull
model are the market needs that trigger the
chain of steps presented in Fig. 1. Taking into
account these needs significantly increases the
effectiveness of innovation compared to the push
model, because the innovation process is

20
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launched only when there are market conditions
for successful commercialization of innovations.
In addition, the pull model allows to exclude the
R&D pre-phase (it is involved only if necessary),
which significantly increases the return on
innovative investments.

At the same time, the pull model has the
drawbacks of the linear innovation process,
such as the weak interconnections between the
stages, the absence of feedback, and the low
correlation  with  the  distant  external
environment (i.e., the development trends of
the global and national economy, society,
environmental requirements).

The solution is the implementation of the so-
called interactive models, in which the
innovation process acquires a complex nonlinear
character (Fig. 2).

The nonlinear model
distinctive characteristics:

- new ideas can arise and be developed at all
stages of the innovation process;

different stages are connected with each
other by loops of feedback, which ensures their
interconnectedness and reduced duration of the
entire innovation process due to the possibility of
parallel implementation;

+ the correlation with the near (market) and
distant external environment is strengthened;

it is possible to commercialize various
forms of research results at all stages of the
innovation process.

The interactive nonlinear model is based on
the paradigms of open business models and open
innovations, the transition to which was largely
due to the development of information
technologies [4, 6].

has the following
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Results. Analysis of official statistical
indicators leads to the conclusion that there has
been a weak economic growth in Russia in 2016-
2017, which should indicate the benefits of
direct and retaliatory sanctions. At the same
time, the gap between the commodity and
manufacturing sectors shows that the recovery
trend is highly deceptive. Thus, the analysis of
the dynamics of the index of industrial
production showed that domestic industrial
production has been falling after 2013 which was
the borderline, in terms of imposed sanctions;
the weak growth in 2016 is due to growth in the
commodity sector, caused by improving
conditions in the energy market.

Fig. 3 presents discrete GDP dynamics for
PPPs of Russia in comparison with established
world economic leaders (USA, Germany,
Japan), as well as with former outsiders with
comparable GDP at the start of comparison
(China, India) for 20 years.

Analyzing the data in Fig. 3, it can be noted
that developed world leaders demonstrate a
stable growth of the economy, despite the high

base effect. In the catch-up zone, China is the
undoubted leader with an almost tenfold increase
in GDP. China is also the world leader in terms
of economic growth and the absolute value of
GDP for PPPs, starting from 2014. India,
although still a backward country, has impressive
GDP growth rates. With almost the same «base»
in 1996, India’s GDP has since grown almost
twofold compared to Russia’s.

Unlike isolated dynamics, Russia's economic
growth is practically unnoticeable compared to
other countries,. The share of the Russian
economy with respect to the economy of the
countries taken for comparison is just over 6 %.
This can be explained by the postulated thesis
that sustainable economic development is
provided by development of the industrial
sector and, above all, the manufacturing
industry. This could be confirmed by the
example of China, as its fantastic breakthrough
is primarily due to the growth of manufacturing
industries, which have grown by almost 14
times in almost 20 years, making it a new
industrial world leader.
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Compared to industrial shifts in other
countries, Russia's indicators show signs of de-
industrialization. According to UNIDO, the share
of Russia in the added value of manufactured
goods either stands still or falls even in such
traditionally «Russian» sectors as metallurgy,
which, without increasing labor productivity, is an
indicator of large-scale de-industrialization and
primitivization of the economy over the years of
market transformation [17].

For successfully transforming the national
economy into an economy based on a flow of
innovations that significantly enhances the
effectiveness of the current system, it is necessary
to have this very system in place. In other words,
Russia's transition to a post-industrial stage is not
possible without going through the stage of
industrialization, that is, the current target function
of the national economy is the so-called neo-
industrial model based on a highly developed
manufacturing industry. Researchers claim that
the concept of industrial development on a new
informational and technological basis is changing
the paradigm of a post-industrial society [13, p. 224]

It should be noted that the Chinese model of
industrialization is not applicable in Russia, as
China has embarked on a path of extensive
industrialization, relying on the involvement of an
entire «army» of relatively cheap labor made up of
former peasants. Russia does not have this
opportunity, so the first task that must be
accomplished within the above-mentioned target

22

function is to ensure the growth of Ilabor
productivity.?

At present, there is a significant gap between
the indicators of labor productivity in Russia and
the leading countries. It is known that there was
a steady increase in labor productivity in the
USSR from the 1950s until the early 1990s [1].
Further, after a serious drop in indices during
the disintegration of the USSR and shock
therapy, their recovery growth was observed,
followed by stagnation and even a drop, as
evidenced by the official data of Rosstat.

In economic theory, two main factors are
known to increase labor productivity: the
improvement of the means of labor (fixed assets,
and, to a large extent, intangible capital), as well
as the qualifications and motivation of personnel.
With regard to improving the means of labor, it
is known that domestic statistics demonstrate the
technological backwardness of the country: the
depreciation coefficients by industry are
increasing, the renewal and retirement rates are
very low. In addition to the aging of fixed assets,
the share of the active part of fixed assets
(machinery and equipment) stagnates with the
dynamics of reduction, which is also a factor in
the reduction of economic efficiency due to the
low level of introduction of new more productive
equipment.

2 President's address to the Federal Assembly, 2016.
URL: http://www.kremlin.ru/events/president/news/53379
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Fig. 4. Dynamics of expenditure on research and development by country, as percentage of GDP

The second factor in the dynamics of labor
productivity is the level of workforce qualification.
Here, too, there is a rather critical situation,
termed de-intellectualization by some researchers.®
In Russia, there is a systematic reduction in
investment in human capital [11], the relative
level of public spending on education (as a
percentage of GDP) is declining and quite
significantly behind developed countries: in 2014,
this figure was 3.2 %, for comparison, it was
4.2 % in Germany, 4.7 % in the USA, 4.9 % in
France and 5.2 % in the UK [2].

The processes of Russia's de-
intellectualization are also observed in the
scientific sector. Russian science remains in
crisis since the collapse of the USSR.
Employment in the scientific sector of Russia, as
well as the number of researchers, has declined
many times over the years of reform and this
process continues [9]. In addition, Russia is
seriously lagging behind the leaders in terms of
the share of expenditures for research and
development in the total GDP (Fig. 4). If we
focus on the OECD data, China, with its almost
almost 1.5 billion population, has been ahead of
our country in terms of per capita R&D
expenditure since 2015. In Russia, this indicator
was $269 per person based on PPP, and in
China it was $271 per person based on PPP.*

3 V. Glukhov, E. Balashova. Economics and
management in information and communication: a
tutorial, St. Petersburg, Peter, 2012.

4 Science. Innovations. Information society: 2016:
short statistical book. Ed. G.I. Abdrakhmanov,
Yu.l. Voinyliv, N.In. Gorodnikova, L. Gokhberg, etc.;
the NAT. research. University «Higher school of
Economics», Moscow, Higher school of Economics, 2016.

As noted above, the country's industrial
development should be based on a new
informational and technological basis. At the
moment, the improvement of infocommunication
technologies is carried out in the direction of
digitalization. As a result, the digital development
strategy, which represents a fundamentally new
platform for the implementation of digital
solutions in the field of information and
communication technologies, is one of the
priorities from the point of view of ensuring the
competitiveness of all sectors of the economy and
improving the standard of living of the population
[14]. At the same time, according to the report
«Global Information Technologies» for 2016,
there is a significant gap in the development of
the digital economy in Russia compared to other
world leaders. The Russian Federation occupies
41st place with a significant gap from the leaders
in readiness for digital economy, 38th place with
a significant gap in terms of economic and
innovative results using digital technologies.®

Thus, it is necessary to develop the principles
of digital economy in general, as well as to
identify additional sources of efficiency of
business systems, taking into account the
development of infocommunication technologies
in the direction of digitalization.

As noted, the traditional paradigm of closed
business models implemented during the second
half of the 20th century (as the legacy of the first
and second industrial revolutions) was linear
progression of all phases of the innovation process

5 The program «Digital economy of the Russian
Federation», Approved by the order of the Government
of the Russian Federation of July 28, 1632-p (2017).

23



‘St. Petersburg State Polytechnical University Journal. Economics, Vol. 11, No. 2, 2018

within the boundaries of the enterprise, as well as
the implementation of centralized (platform-
centric) business systems [15]. The platform-
centric type of business systems was determined by
the level of development of infocommunication
technologies, within which they played only a
supporting role of information support for
«manual» business processes. This determined the
high level of costs of interaction between business
systems, that is, external transaction costs. As a
result, according to Coase’s [7] findings, transactions
(including those related to the innovation process)
were more internalized, which caused the growth
of the size of the enterprise, ensuring the
effectiveness of large-scale business systems.

Thus, under the paradigm of closed innovations,
only large vertically integrated enterprises with a
large volume of resources and a powerful research
base could really compete in the market. The
markets in which such enterprises functioned
were characterized by inefficient oligopolistic and
monopolistic structures.®

Inadequate  (excessive) consumption of
resources is an essential shortcoming of
«closedness» of innovations in particular and
business models in general. Large back-integrated
enterprises are characterized by a «linkage» of
resources in a volume significantly exceeding their
average level of needs. Keeping research
laboratories requires a large amount of resources,
while the «results» of their activities (knowledge,
development) are often duplicated by different
isolated business systems, and cannot be used in
full within a single company. Summarizing, we
can conclude that the reason for the
ineffectiveness of closed systems is the uneven
load on resources: the volumes of ownership of an
isolated resource are determined taking into
account single peak loads, while a significant part
of the load time is close to zero [8]. In other
words, the low level of development and use of
infocommunication technologies determined the
high level of not only transaction costs, but, as a
consequence, transformational costs.

The development of infocommunications at
the present stage has led to the emergence of such
end-to-end digital technologies as wireless
communication, virtual and augmented reality, big
data, distributed register technologies, robotics,
sensorics, etc., which ensured the transition of

6 C.R. McConnell, S.L. Brue, S.M. Flynn,
Economics. Principles, problems and policies, Moscow,
Infra-M, 2017.
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business processes to electronic form. This, in turn,
caused a decrease in external transaction costs,
and, as a consequence, a reduction in the effective
size of the enterprise. At the same time, ties in
modern business structures are beginning to
gravitate toward horizontal directions.

New production is quite different from the
recent standard of industrial plants. According to
data of about 330 thousand industrial enterprises of
the USA, these are enterprises with less than 10
employees [13]. In most countries of the European
Union, manufacturing enterprises are enterprises
with less than 20 employees. At the same time, the
aggregate number of small manufacturing
enterprises (from 0 to 249 employees) is more than
99 % of the total in the vast majority of countries
(Fig. 5).” This trend is most clearly seen in
innovation-oriented enterprises, increasing their
mobility and readiness for permanent development.

The development of infocommunications
provides an opportunity to build open network-
centric (or, as they are also called, cloud)
business systems with a distributed structure,
which allows to integrate isolated resources
(including innovative ones) into general funds,
with a high level of elasticity and scalability,
i.e., ready to provide the necessary volume at
the right time, but no longer a physical
resource, but a service based on a fund of
physical resources [12].

Conclusion

1. The analysis showed that in order to build a
competitive Russian economy, it is necessary to
switch to industrial development on the basis of a
new informational and technological platform that
ensures an exponential growth in labor productivity.
The solution of this task is connected with the
technological modernization of the manufacturing
industry. This modernization involves the integration
development of fixed assets and technologies,
which contributes to a qualitative update of
production processes and methods of production
organization and, as a result, a rapid increase in
labor productivity.

As an example of updating the production
process, the so-called additive technologies can
be proposed, which, according to researchers,
allow achieving labor productivity growth by
more than 20 times even at their current level of
development [13].

7 Innovation economy: Training manual. Moscow:
Moscow state university, 2016.
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Fig. 5. The share of manufacturing enterprises in terms of the number of employees
(percentage of the total number of enterprises)

As an example of renewal of methods of
organization of production, the use of cloud
services can be proposed, which, among other
things, promotes the implementation of the
principles of crowdsourcing to attract a wide
range of microenterprises, individual entrepreneurs
by type of subcontract work, and, among other
things, ensuring self~-employment of the population.

2. The second direction of technological
modernization, in our opinion, should be
resuming domestic research and development,
the basis of which is education and science. At
the same time, fundamental science is the key
competitive advantage of Russia. Realization of
this advantage requires a revision of the state
policy of funding of science in the direction of
its growth to promising world standards.

3. The development of information technologies
in the direction of digitalization (wireless
communication, virtual and augmented reality,
large data, distributed registry technologies, etc.)
provides an opportunity to reduce the following
categories of costs of industrial enterprises:

— First, the transfer of a significant amount of
business processes to electronic form causes a
decrease in both internal and external
transaction costs. In accordance with Coase’s
findings, the reduction of external transaction
costs in turn reduces the effective size of the
enterprise, including microenterprises, increasing
their mobility and readiness for permanent

development. This trend is most clearly seen in
innovation-oriented enterprises.

— Secondly, the implementation of the
paradigm of open innovation in particular and
networked business systems in general increases
the efficiency of using both material and labor
resources (up to 100 % in the future) by ensuring
their consumption only in the required amount,
which significantly reduces the transformation
costs in part of their conditionally constant
component. At the same time, the enterprise is
an open system that combines internal functions
and interacts with both the distant and the near
external environment.

4. By proposing a paradigm for open business
processes, we understand that cloud business
systems are more sensitive and demanding to the
quality of the institutional environment (which is
confirmed also by the findings of other
researchers [8]). In Russia, there are both
significant gaps in the regulatory framework and
an insufficiently favorable environment for doing
business and innovation even at the government
level.® Thus, further research is needed on the
creation of institutional conditions for the
development of network-centric (cloud) systems
and high-tech businesses.

8 The program «Digital economy of the Russian
Federation», Approved by the order of the Government
of the Russian Federation of July 28, 1632-p (2017).
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5. The task of forming methods and tools for
creating a digital economy adequate to the
current state and capabilities of society also
requires updating or, at least, adapting a system
of indicators characterizing economic efficiency.
For example, a criterion is needed that ensures
the interconnection of economic, environmental
and social vectors in the concept of sustainable
development. It is known that due to differences
in the volumes and quality of the factors of
production available to each member of society,
a state in which 1 % of the population gets 99 %
of the national income can be a Pareto-efficient
one. Another known disadvantage of the GDP
indicator (as a quantitative criteria of economic
growth) is its «costly» nature. Economic growth,

measured by GDP, is essentially an increase in
costs in the economy. However, as was shown
above, the development of infocommunications
in the direction of digitalization can significantly
reduce the entire set of costs of the economic
system, both at the level of the transaction and
the transformation component. Under these
conditions, stagnation or even a fall in such a
quantitative growth criteria as GDP can be
observed, amid a significant improvement in the
quality parameters of the standard of living of
the population. Accordingly, the need for new or
possibly additional quantitative criteria for
economic growth is evolving in the digital
economy, taking into account its informational
and technological component.
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Sub-regional level of the organization of economy and public administration takes an
important place within the development strategy of the Russian economy. This is
reflected in the strategic planning implementation as a vertical of management actions
and planning documents, mutually coordinated and based on a common methodological
basis. In addition, a significant contribution of the sub-regional management link to the
achievement of economic and social priorities of the Russian economy is possible only in
case of effective functioning of local self-government institutions. Such effective
operation of local self-government institutions needs a system of preconditions of
economic, legal and institutional nature. At present these preconditions are not formed to
the extent necessary for successful development and implementation of development
strategies in the municipal management. This makes the transition to strategic
planning one of the most important goal-setting guidelines for identification and
implementation of further steps in the course of municipal reform in the Russian
Federation. We should note that it is not the vector of changes itself that is important but
the procedure by which these changes are introduced. Recently, the situation has
obviously evolved towards separating the population from solving the key questions of
functioning and reorganization of local government. Everything, including
transformations in local government institutes, is decided by representative bodies of
municipalities, and sometimes at the level of the government of sub-federal entities. At
the same time, the idea of developing local government as a result of an initiative and
responsibility of the population is only growing weaker instead of stronger. The study we
have conducted allows to allocate two main conditions allowing to eliminate the
formalism in implementation of municipal strategizing. The first one is legislative
adoption of a practice in which this strategizing means the highest and most
significant form of direct implementation of functions of local government by the
population. The second one is legislative confirmation and developed
methodological support of flexible forms of municipal strategizing coordinated both
with the operating types of municipalities, and with a variety of social and
economic conditions of development of territories in various territorial subjects of the
Federation.
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ITPABOBBIE 1 NTHCTUTYLINMOHAJIBHBIE ITPOBJIEMbI
YTBEPXIEHWA ITPAKTUKA

MYHUIINIIAJIBHOI'O CTPATETTYECKOI'O INTAHUPOBAHUA B POCCHUUA

E.M. Bbyxsaaba, O.H. BaneHTuk

Hucturyr DkoHomuku PAH, r. MockBa, Poccuiickas ®eneparims

CyOpervoHaJIbHbI YPOBEHb OPTaHU3allMU 3KOHOMMKHU U MYOJIMYHOTO YIpaBieHUs 3a-
HUMaeT BaXXHOE MECTO B CTPAaTErMPOBAHMU Pa3BUTUSI POCCUICKON 3KOHOMUKU. DTO HAXO-
AT CBOE OTPaXEeHWE B peAN3allMyd CTPATETMYECKOTO TUIAHWPOBAHUS KaK BEPTUKAIU
YIPaBICHYECKUX ACUCTBUI M TUIAHOBBIX TOKYMEHTOB, COIJIACOBAHHBIX MEXIYy COOOIl U Mo-
CTPOCHHBIX Ha EIMHOW METOMOJIOTMYECKO OocHOBe. Becomblii BKJam cyOpermoHajabHOTO
3BE€Ha B JOCTMXKEHWE XO3SMCTBEHHBIX U COLMATIbHBIX PUOPUTETOB POCCUNCKON IKOHOMU-
KA BO3MOXEH JIMILIb NPU ycIoBUU 3D GEKTUBHOTO (yHKIMOHUPOBAHUS MHCTUTYTOB MECT-
HOTO CaMOyMpaBieHUsl. DTO OOECreunBaeTCsl CUCTEMON MPEANOCHUIOK MPaBOBOTO U WH-
CTUTYLIMOHAJIBHOTO XapakTepa. K HacTrosiiieMy BpeMeHM 3THU MPEANOChUIKM He chOPMUPO-
BaJIMCh B TOI Mepe, B KaKOW 3TO HEOOXOAMMO ISl Ka4eCTBEHHOI pa3pabOTKU U peaiu3a-
IIMM CTpaTeruii pa3BUTHSI B MYHMIIMMAJIBHOM 3BEHE YMpaBJIeHUS. DTO NeJlaeT TMepexoa K
CTpaTerMyecKoMy IJIAHUPOBAHMUIO OJHMM M3 HauboJjee BaXHBIX 1IeJIEyCTaHABIMBAIOIINX
OPUEHTUPOB ISl OTNPEENCHUSI U pealu3aluu JaJbHEeUIIMX 1IaroB B X0JAe MyHULIMIIATbHOM!
pedopmer B Poccuiickoit @enepaniun. OTMedaeTCsl, YTO BakKeH HE CTOJBKO BEKTOP OTMe-
YEHHBIX U3MEHEHUI, CKOJIBKO TpOoLEeAypa UX MpOBeAeHUs B Xu3Hb. [locieqHue roawl cu-
Tyalus SIBHO 3BOJIIOIMOHUPYET B CTOPOHY OTTECHEHMSI HACEJIEHMS OT PEIIeHUS KITHUYEeBbIX
BOMPOCOB (DyHKIIMOHMPOBAHUS M PEOPraHM3allMd MECTHOTO caMmoyTpaBieHus. Bce, BKIto-
yasg mnpeoOpa3oBaHUs B WHCTUTYTaX MECTHOTO CaMOYTMPABICHUS, TEpEAaeTcsl Ha OTKYyN
MPEACTAaBUTESIbHBIM OpraHaM MYHUIIMIIAJWMTETOB, a MHOTIA pEILIaeTcsd U Ha YpOBHE TOCy-
JapCTBeHHOM BiacTh cyonekToB PD. Ilpu 5TOM umaess pa3BUTUS MECTHOTO caMOYyIpaBlie-
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MYHUIIMTTAIUTETOB, TaK U ¢ MHOTOOOpa3reM COLMAIbHO-9KOHOMUYECKUX YCIOBUI pa3Bu-
TUSI TEPPUTOPUIL B PA3TUUHBIX CyObekTax PD.
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Introduction. Current transition to the
strategic planning system is characterized by a
number of innovations in the principles and
instruments of the federal policy of regional
development, which solves in practice the main
tasks of spatial regulation of the country's
production forces. These innovations primarily
include subregional management, which is in
general aimed at forming one of the bases of an

effective practice of strategic planning. It is
sometimes suggested that Russian local self-
government should be supported economically
only slightly to prepare it for performing strategic
planning functions. But this opinion is less than
fully reasonable. The solution of this problem
requires a wide range of initial conditions.
Several ways of forming these conditions are
considered in this article.
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Problem statement. Scientific studies have
mainly focused on economic (budgetary) and
personnel  problems of elaboration and
implementation of strategies for social and
economic development in the municipal
management so far. These problems remain
highly important nowadays. However, the range
of issues listed above is far from covering all the
obstacles that arise in achieving local self-
government as a fully-fledged subject of the
strategic planning system making a significant
contribution to the achievement of the country's
economic and social priorities.

In the context of transition to the strategic
planning system, targeted legal and institutional
provision of municipal strategy practice becomes
essential, along with the economic aspects of the
federal center interacting with the regions.
Accordingly, the informative framework or the
range of tasks of the federal regional development
policy is now expanding substantially.

The importance of legal and institutional
components is naturally increased in this policy.
These components create the prerequisites for
the subfederal element not to remain an
insignificant «add-on» for strategic planning at
the federal level, but to actively solve its
economic, social and other tasks.

However, an exhaustive justification of the
ways of solving this problem has not been found
yet. In particular, the initiative to make
strategizing mandatory for the municipal
management element was not legally supported.
No progress was made in creating flexible
methodological bases and documentary forms for
it. Above all, a strong economic fiscal base of
municipal strategies was not formed.

These foundations of the municipal
organization are still very far from the
requirements of strategizing of socio-economic
development of territories [1, 20].

Finally, the ongoing institutional changes in
the system of Russian local self-government are
not just problematic, but they also do not
exhibit a real focus on making municipal
strategies take an important place in the unified
system of strategic planning in the country. In
fact, there is a situation now when the
transition to strategic planning should not
simply invigorate the slow municipal reform,
but also determine its future shape and targets
more clearly [2].
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Municipal reform in Russia:

a mixture of obvious successes and outright
failures

The municipal reform in the Russian
Federation began with the adoption of Federal
Law No. 131-FZ of October 6, 2003, «About the
general principles of organization of local self-
government in the Russian Federation» (referred
to as 131st Federal Law from now on). The
reform had passed through its main phases even
before the transition to practical implementation
of strategic planning ideas began. At the same
time, the entire course of the reform showed a
paradoxical mixture of certain achievements and
simultaneously obvious failures. The positive
sides of the reform include making local self-
government more available for the population,
more precise limitation of the municipal
economy, nominations of a large group of
talented municipal leaders and so on.

Obvious failures are the excessive universalism
of the organization of local self-government,
despite the huge variety of conditions in the
subjects of the Federation, minimization of
regulatory functions of the subjects of the
Federation in relation to the organizations of
local self-government, excessive obsession with
administrative fragmentation of municipalities,
inability to fundamentally improve their fiscal
space, lack of clarity in legal handling of the
issues of local importance, etc. Many issues
related to the transfer of certain state powers to
the municipal level of management, as well as to
their financing remain unresolved [3, 4].The
consequence of this situation was a huge number
of amendments to the law that not only
consistently filled the initial gaps and corrected
blatant errors of this legislative act but also
allowed to somehow approximate its main
provisions to the economic, socio-demographic
and other realities of modern Russia and its
regions [5].

However, economic, legal and institutional
principles of Russian local self-government were
not fully improved due to changes and additions
to the 131st Federal Law. Moreover, many
problems have even deepened.

First of all, the number of local issues,
recorded for all types of municipalities, increased
by 1.5 times compared to the original list
without significant redistribution of tax and non-
tax revenues in favor of local budgets. Secondly,



the number of state powers transferred to the
municipal level (part 2 of article 132 of the
Constitution of the Russian Federation)
increased dramatically. Thirdly, there are no
clear legislative restrictions, i.e., such a transfer
for municipalities is unconditional and blinding,
despite the constitutional record (Article 12)
stating that local government bodies should not
be included in the system of public authorities.
Finally, it should be mentioned that the powers
of local self-government bodies in the sectoral
legislation are not described clearly enough and
that the powers of local self-government fixed in
the sectoral legislation and in the 131st Federal
Law are inconsistent. Various forms of inter-
municipal cooperation, the conditions for the
establishment of inter-municipal enterprises and
organizations and the practice of municipal-
private partnership also need additional legal
regulation.

As the range of issues of local importance
fixed in the 131st Federal Law is gradually
increasing, the discrepancy between the number
of these issues and the natural functions of local
government as a special institution combining the
beginnings of public authority and civil society is
clearly indicated. Moreover, the balance of these
principles in Russian self-government eventually
turned out to be sharply shifted in favor of a
representative and administrative mechanism for
exercising power. At the same time, forms of
direct implementation of the functions of local
self-government (local referendum, assembly or
assembly of citizens, etc.) by the population,
formally prescribed in the law, have not gained
any substantial use at the local level.

It largely turned out to be a logical
continuation of the fact that any real
participation of the population in the

institutionalization of local communities during
the municipal reform was ruled out initially.
Everything was done by legalization <«from
above», although in accordance with Part 1 of

Art. 132 of the Constitution of the Russian
Federation, «The structure of local self-
government bodies is determined by the

population independently.» Meanwhile, it is the
variety of forms of institutionalization of local
communities and the active dissemination of
direct forms of democracy that historically
determines the border separating real local
government from representative power structures
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that can function on a uniform basis at the
national, regional and even local level. As
Khudokormov rightly points out: «In modern
society local self-government is perceived not so
much as a democratic and autonomous
institution, designed to activate the initiative of
the population, but rather as a lower level of the
state apparatus that is authorized to manage
local taxes and fees and to regulate deductions
through the system of local budgets from state
taxes.» [6].

The country's population was initially
«removed» from resolving key issues of reforming
Russian local self-government. Maybe it is not
worth mentioning this fact, but, according to
many experts, this was exactly what led ultimately
to notable manifestations of passivity and even
complete indifference of the population in
relation to the activities of municipal government
at the local level [7, 21]. The tendency of
substituting direct electivity of municipal heads
from the population with a system of so-called
«city-managers» has considerably deepened the
negative impact of this situation.

Not coincidentally, the dominance of
universalist and centralization tendencies in the
transformations of Russian local self-government
after 2003 enabled experts to compare these
innovations with Zemstvo counter-reforms of
Alexander III during the period of 1889—1894
[8]. In this regard, the idea that municipal
strategy will not achieve its expected -effects
becomes all the more relevant, since it will
remain the prerogative of the administrative
apparatus and will not be implemented on the
basis of the population's initiative or its
willingness to take responsibility for the socio-
economic development of the territory in the
long term [9]. Moshkin noted in the study on
the strategic plan of the municipality: «the
principle not fixed legislatively but important in
the process of strategic planning must have
priority. This is the publicity principle, i.e.,
dialogue and co-ordination of interests of all
subjects who are interested in the results of
strategic planning such as authority, business and
public» [10]. It is reasonable to assume that local
self-management legislation should not only
designate formally admissible forms of direct
democracy, but also make using these forms of
democracy mandatory in solving certain
significant issues of municipal development. In
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particular, these forms should be used in
development and adoption of strategic plans of
municipalities. This applies also to the need to
reflect the role of municipal private partnership
in the law as one of important mechanisms of
development and realization of strategic plans of
municipalities.

At this stage, clear positioning of Russia’s
main institutes in the system of strategic
planning has a paramount importance for the
development of legal and institutional bases of
local self-management. This assumes that there
is coordinated development and elaboration of
the 131st FL and Federal law Ne 172 of June 28,
2014 «Of strategic planning in Russian
Federation» (172nd FL). In this case the norms
of the 172nd FL are obviously basic. They
should make provisions for key elements of
frameworks and the procedures of strategic
planning in municipal management. However,
nowadays the solution of this problem is
substantially complicated by the initial gaps in
the 172nd FL. In particular, its regulatory
statutes on ‘the vertical’ are unbalanced. It is
well-known that the first versions of this law
were aimed mainly at regulating strategic
planning practices at the federal level of control.
A more or less full picture of documentary and
operational components of strategic planning in
the subjects of the Federation was given only in
the final version of the law. The foundations of
municipal strategic planning were only described
briefly, and this type of planning had an optional
nature and was addressed only to municipal
districts and city areas [11, 12].

It would seem that the main efforts on
developing the legislation bases of Russian local
self-management should be concentrated on
implementation of ideas of strategic planning in
the 131st FL after acceptance of the 172nd FL.

However, in reality this has not been occurred
yet. Additional clarifications on tasks, documents
and procedures for strategic planning in the local
self-government system were not made to the
172 FL. Experts expressed divergent views while
discussing such specific  structurization of
legislation on strategic planning. Some believed
that the socio-economic situation in Russian
municipalities is so diverse and peculiar that it is
simply impossible to dictate the necessity of
strategic planning to all of them, moreover, at the
federal level along with a detailed list of all
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procedures and documents of such planning.
Opponents of this view said that if there is
independent legislative regulation on local self-
management in the country, the main conditions
concerning strategic planning in this control link,
including the issues of its necessity for some types
of municipal formations, order of co-ordination
of municipal strategies with the units of public
authority of Federation subjects and so forth,
should be established eventually. In this regard,
proposals were expressed and legislative initiatives
were developed, directed at making strategic
planning compulsory for all types of municipal
formations «in developing» the conditions of the
172nd FL. Therefore, the range of powers of
institutions of local government described in
paragraph 17 of the 131st FL should be revised
entirely.

However, it seemed that the most realistic
proposal was to avoid extreme decisions. The
most realistic proposal was for local governments
to retain the right to make their own choice (in
consultation with the units of public authority of
Federation subjects) to develop either strategies or
the plans of complex socio-economic development
of municipal formations (KOSAR) initially
contained in the legislation.! Furthermore,
practical limitation of management, information
and personnel resources of most local government
institutions (particularly settlement-type) leads to
problems in making a clear distinction between
the «strategies» currently developed in some
municipalities and the former KOSAR plans. It
would be expedient to reflect the right to regulate
these issues at the regional level in paragraph 6 of
the 131" FL «Powers of public authorities of
subjects of Russian Federation in the area of local
self-government».

As a result, these changes turned out to be
ambivalent and even contradictory. Only at the
end of 2017 (i.e., 3 years after the adoption of the
172nd FL), a special item 4.4 appeared in the
131st FL, giving institutions of local government
(without specifying which institutions) powers in
the area of strategic planning, provided for in
Federal law no. 172 of June 28, 2014 <«About
strategic planning in the Russian Federation».
Such a reference in one law to another, not giving

! Nakhodiashchiesia na rassmotrenii zakonoproekty s
popravkami v federal'nyi zakon «Ob obshchikh printsipakh
organizatsii mestnogo samoupravleniia v Rossiiskoi
Federatsii», Munitsipal'noe pravo, 4 (76) (2016) 105—109.



enough detailed regulation on the appropriate
range of issues, can only be regarded as an
outright «legal dummyy».

At the same time, the earlier power of local
government authority to organize and execute
plans and programs of complex socio-economic
development of municipal formations was
dropped from the 131st FL. Municipalities only
retained the right to design and establish programs
of complex development of communal
infrastructure systems, programs of complex
development of transport and social infrastructure.
The position to move the legal regulation of
municipal strategizing procedures to the level of
Federation subjects was not supported. The
proposal to legislatively establish the gradual
transition of Russian municipalities to the system
of strategic planning was not supported as well.
The first stage of such a transition started with
city areas, or «capitals» of Federation subjects,
then moved on to most economically important
city areas and municipal areas, municipal
formations where federal and regional development
institutes  (special economic areas, areas of
territorial development, territories of advanced
development, and so forth) are located and,
finally, Russian towns and monocities receiving or
eligible for purpose-oriented assistance from
federal or regional level. The practice of strategic
planning could be then be extended to other
municipal formations, including settlements that
could use such strategizing with a simplified
procedure.

In general, it can be observed that granting
«a right» to implement functions of strategic
planning to municipalities eventually turned out
to be in line with that common indefinite
treatment of the statements of the 131st FL
regarding the powers for local issues [13—15].
The essence of this ambiguity is that the law
interprets these powers more like rights to
appropriate  actions than  obligations to
implement them unconditionally. Formally, the
powers related to local issues for municipalities
of all types are divided into «compulsory»
(paragraphs 14, 15, 16 of the 131Ist FL) and
«voluntary» (paragraphs 14.1, 15.1, 16.1 of the
131st FL). However, «compulsory» powers are
not in fact unconditionally mandatory. It is a
well-known fact that actual implementation
(budgeting) of such powers, particularly, in
settlement municipalities, is not carried out to
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the full extent: up to half of all powers or even
less are implemented. It is highly inappropriate
to leave this issue of legal regulation of
municipal strategizing practices in such a
suspended condition.

Municipal reform: institutional bends. The
main institutional result of the reform of the
mid-2000s was a sharp increase in the number of
municipalities in the country (initially almost up
to 25,000). Afterwards the process of their
gradual reduction began.

In total, almost 2,000 municipalities, primarily
settlement ones, have disappeared since the full-
scale reform implementation in the country.

The situation of «institutional instability» in
the system of Russian local self-government still
exists.

Meanwhile, practice shows that the
adequacy of municipal organization to the
requirements of strategic planning is determined
primarily by two parameters (conditions):
institutional stability and economic security. Of
course, there are also such factors as sufficient
supply of personnel at the municipal level of
management [16], information security, or,
rather lack of it at the municipal management
level due to the disappointing state of municipal
statistics [17] inconsistent with the requirements
of socio-economic strategy, etc. Nevertheless, it
seems to us that the first two conditions are of
decisive importance. They are the ones that
form the regime of trust in the local authorities,
which allows to implement the practice of
municipal strategizing as a special product of
the population’s  will, initiative and
responsibility. However, in fact, the course of
the municipal reform has already made it
extremely difficult to sustain all these
conditions. The institutional structure of local
self-government failed almost from the start of
the reforms. The promise to transfer a solid
economic (financial and budgetary) base,
commensurate with the whole range of issues of
local significance, to municipalities, was mostly
left on paper.

It is well-known that at the initial stage of
the municipal reform the grid (boundaries) of
municipalities was generated formally by laws of
the constituent entities of the Federation. It was
based on the notorious principle of transport
and/or pedestrian accessibility of the municipal
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center (i.e., mainly based on the territories that
corresponded to the former rural and city
councils), but not with the goal to form in the
new conditions a system of municipal entities
that are self-sufficient in economic terms and,
accordingly, capable of carrying out all the
necessary tasks. The principle of «accessibility»
was originally inadequate and rejected by all
subsequent reform practices. Therefore, it turned
out to be even more incompatible with the
inclusion of the municipal management into the
system of strategic planning as a basis for
structuring the institutions of local self-
government.

However, here we must make a reservation.
Of course, economic self-sufficiency makes it
possible to raise municipal strategy to a
qualitatively higher level, making it independent
of the factors are associated, for example, with
possible changes (especially in the long term) in
the instruments and volumes of financial
assistance received from municipalities of a
higher level of governance. Nevertheless, when
choosing a model of institutionalization or, as it
is often termed in the regions, «grid» of
municipal entities, the principle of economic
self-sufficiency should not be seen as an end-all.
Financial and economic self-sufficiency of
municipalities is not ‘solid’ even in the most
developed countries of the world [18].

There is obviously a contradiction, which is
still being processed by our theory and practice
of municipal management. It consists in the fact
that the population’s interest in creating (and
maintaining) its ‘own’  municipality s
‘confronted’ by its economic insecurity. At the
same time, the above contradiction is not solved
but simply «covered up» through progressive
consolidation of municipal entities,.

The actual resolution of this contradiction
can only be real empowerment and responsibility
of local communities, including in the choice of
institutionalization of these communities with
full transparency of information about the
benefits that the community gains within its
‘own’ municipality and what risks, including
economic, can arise in this case. Then, the issue
of whether to retain the municipality or merge it
with another more economically secure one
should be decided by means of direct democracy
(in a local referendum).
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However, the idea of municipal reform in
line with the support to intensify initiatives and
responsibilities of local communities did not
advance significantly. Moreover, many recent
legislative innovations concerning the Russian
local government are, frankly, quite bewildering.
These changes are not only aimed at improving
the institutional framework for strategy
development in the management positions, but,
in fact, mean giving up many of the most
fundamental principles of municipal reform. For
example, on April 3, 2017, the President of the
Russian Federation signed Federal Law No. 62-
FL (referred to as the 62nd FL from now on),
introducing new significant changes in the 131%
FL. These changes establish the ability to
convert municipal areas to urban districts by
combining all settlements included in the area.
The law also removed the restriction that the
urban district should necessarily be based on a
city settlement (that is, it is possible to create
urban districts consisting exclusively of rural
settlements).

So, the municipal reform is reversing in a
way in a number of key positions. Indeed, there
are two key innovations in the organization of
local government in the Russian Federation
originally described by the 131% FL. Firstly, this
is the mandatory restructuring of municipal
institutions in all regions of Russia as a system of
urban  districts  (single, i.e., one-level
municipalities) and municipal districts (two-level
municipalities including the system of settlement
municipalities with  independent budgets).
Second, intra-municipal entities are eliminated
in all Russian cities except cities of federal
significance.

The latter institutional innovation was the
first one to be gradually abolished. Federal Law
of May 27, 2014 Ne 136 FL regranted the
possibility to create intracity municipalities in
«other» Russian cities. Respectively, local
government institutions eliminated in the course
of municipal reform were reestablished by law,
namely, the city district with intracity division
and the intracity district, an urban municipality
within the territory of the city district. However,
only the «capitals» of only three constituent
entities of the Federation (Dagestan, Samara and
Chelyabinsk regions, see Table) gained an
intracity municipal division by early 2017.
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Number of municipal entities by subjects of the Russian Federation (units)

Including, by type:
city districts settlements
Total municipalities ; ; Intracity| Intracity municipal formation includin
P total| . including areas | of a city of federal significance | Total g
with intracity division city ‘ rural
On January 1, 2007
24207] 1793 [ 520] - | - ] 236 121658]1732[19919
On January 1, 2017
2327 1784 | 567] 3 | 19 | 267 [19609] 1589 18101

Source: URL: http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/publications/catalog/doc 1244553308453

In April 2017 it was the turn of another
institutional  innovation, the 2003 reform
mentioned above. Recent amendments allow, as
mentioned above, to convert municipal districts to
city districts. This process, which previously
affected only specific districts, is now almost as a
general trend in the reorganization of local
government institutions in the country. Essentially,
the idea of a two-level system as supposedly the
most effective form of organization of local self-
government was gradually abandoned. [19]

The formal reason for these changes was the
desire to create a more effective system of
territorial management; to concentrate managerial
and financial resources; to reduce the number of
municipal employees, etc. Consolidation of
institutions of local government, ostensibly,
greatly simplifies the practice of strategic planning
in municipal management positions, as well as
planning and territorial development in the
subjects of the Federation. In many ways, these
arguments seem valid. However, there are two
points about them that must be addressed.

First of all, all of the arguments made above
are true as much as they are not new. All these
fears (complicated vertical of municipal
government, the «smearing» of local finances,
the swelling of the municipal government
apparatus, etc.) were repeatedly voiced by
experts before the start of the reform, and in the
course of its implementation. It would seem that
the current trend of reforms is still the same,
which is to say that realization of the truth only
comes after a series of mistakes has been made.

But even more important is not the vector of
the changes but how these changes are
implemented. In recent years, the situation has
clearly evolved in the direction of pushing the
population away from resolving key issues of
functioning and reorganizing local self-

government. Everything, including the above-
mentioned transformations in institutions of
local self-government, is transferred to the
representative bodies of municipalities, and
sometimes it is decided at the level of state
power of the subjects of the Federation. In this
case, the idea of local self-government as a result
of public initiative and responsibility only grows
weaker instead of stronger.

Conclusion. This study allows to distinguish
two main conditions that allow to eliminate the
formalism in the implementation of municipal
strategizing. Firstly, the legislative approval of
the practice, in which such a strategy
development will mean the highest and most
important form of direct realization of local
government functions by the population.
Secondly, legislative consolidation and detailed
methodological support of flexible forms of
municipal strategy, consistent with both 6-7
existing types of municipalities, and with the
diversity of socio-economic conditions for the
development of territories in various subjects of
the Federation. To ensure effective functioning
of the institution of local self-government within
the vertical of strategic planning in the country,
it is necessary to implement the following
institutional and legal measures.

1. Adoption of the Strategy for the
Development of Russian Local Government, in
which strategic guidelines for this institution
should be presented. This Strategy should be
included in the mandatory strategic planning
documents identified in the 172nd Federal Law.
Subsequently, the main provisions of such a
Strategy should be enshrined in the adoption of a
completely new version of the 131st Federal Law.

2. The powers of local self-government
enshrined in the current legislation should be
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reassessed; existing inconsistencies should be
eliminated; duplication of authority between
different levels of government should be
eliminated; consistency between the powers of
municipalities on local issues and the volume of
profitable sources of local budgets should be
ensured.

3. The possibility of a differentiated approach
to organization of local self-government and the
implementation of strategic planning procedures
for a number of special types of municipalities
(for example, industrial innovative municipalities

and science cities, municipalities where federal and
regional development institutions are located).

4. Federal entities should adopt special state
(regional) programs for the development of
local government, aimed at organizational and
methodological support and co-financing strategies
for the development of separate territories; at
supporting various initiatives of local communities;
at creating local development institutions (business
incubators, business support centers, industrial
parks, municipal banks), as well as wider practice
of municipal private partnership.
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The relevance of the topic is determined by the formation of the system of strategic
planning, strategies of individual industries, the existing problems of implementation and
evaluation of the effectiveness of state programs of industrial development in the Russian
Federation. The goal of the study is in analyzing the formation and functioning of strategic
planning of industrial development in the Russian Federation, identifying the problems and
finding ways for solving them. The objectives of the study are analysis of the problems of
formation of the system of strategic planning of industrial development in the Russian
Federation; analysis of the current state of strategic planning of industrial development in the
Russian Federation; identification of implementation problems, as well as analysis of the
effectiveness and efficiency of state programs of industrial development and substantiation of
the impact of these problems on achieving industrial development goals; development of
elements of the methodology for assessing the effectiveness and efficiency of state programs.
The methods of the study are analysis of normative and methodological documents of
strategic planning, economic analysis. The article deals with the problems of strategic planning
in the Russian Federation, the formation of strategies for socio-economic development and
development of certain industries, the formation of institutional and methodological support
of strategic planning, evaluation of the effectiveness and efficiency of the state programs of
industrial development. We have analyzed the dynamics of the actual values of the target
indicators of the state program of the Russian Federation «Development of industry and
improvement of its competitiveness» for 2013—2016, compared the actual and planned values
of the target indicators, revealed the shortcomings of strategic planning, showed the impact of
planning shortcomings on the objectivity of the assessment of the effectiveness. On the basis
of the analysis, we have developed the eclements of the methodology for assessing the
effectiveness and efficiency of state programs at the stage of preliminary diagnosis, taking into
account the quality of institutional and methodological support for the formation of the
strategic planning system. In order to improve the management of state development
programs, improve the quality of strategic planning and reports on the evaluation of the
effectiveness and efficiency of the implementation of state programs, we have developed the
stages of the algorithm for assessing the quality of planning (evaluation of the validity of the
planned values of the target indicators of the state program), which is an integral part of the
methodology for assessing the effectiveness and efficiency of the state programs. Directions for
further research lie in the development of methods for assessing the effectiveness and
efficiency of state programs and in assessing the effectiveness and efficiency of state programs
of industrial development in the Russian Federation.
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AHAJIIN3 ®OPMUPOBAHUA 1 ®PYHKIIMOHUPOBAHUSA CUCTEMbI
CTPATETNYECKOI'O IINTAHUPOBAHNA
PA3BUTHUA ITPOMBIIIVIEHHOCTU B P®

C.B. INanam

KocTpoMcKoii rocynapcTBeHHBIN YHUBEPCUTET,
r. Koctpoma, Poccuiickas Menepanms

AKTyaJIbHOCTb TeMBbI OIlpeaesieTcss ¢opMupoBaHueM B Poccuu cHCTeMBI CTpaTeru-
YECKOTO TJIaHMPOBAHUSI, CTpATerMil OTHEIbHBIX OTpacjeil MPOMBIILIEHHOCTH, CYIIECT-
BYIOLIMMU MpoOieMaMy peaiu3alu U olleHKU 3(DGEKTUBHOCTU TOCYAApCTBEHHBIX MPO-
rpaMM pa3BUTHSI TTPOMBILIIJIEHHOCTH. Llenb ncciaenoBaHuss — BBITIOJHUTh aHAIN3 (OPMU-
poBaHUS M (DYHKIIMOHUPOBAHUSI CUCTEMBI CTPATETUYECKOTO IUIAHUPOBAHUS DPA3BUTHS
MNPOMBIIUIEHHOCTA B Poccuu, BBISIBUTH IMPoOJIeMbl 1 0003HAUUTh IIyTU UX pelleHus. 3a-
Jayu MCCIeNOBaHUs: aHalu3 MpoodsieM (HOPMHUPOBAHUS CUCTEMBbI CTPAaTErMyecKoro Iija-
HUPOBAHMUSI POCCUNCKONW pPa3BUTUS MPOMBILIIJIEHHOCTH; aHalu3 TEKYIIEro COCTOSIHMS
CTPaTerMyeCcKoro IMJIaHUPOBAHUS; BBISIBJIEHUE MPOOJIEeM pealu3alliu, a Takxke pe3yabTa-
TUBHOCTU M 3(D(HEKTUBHOCTU TOCYHAPCTBEHHBIX MPOTPaMM Pa3BUTHS TTPOMBIIUIEHHOCTH
1 000CHOBaHMWE BAWSHMS 3TUX MPoOJeM Ha MOCTUXKEHHUE lieJieli MPOMBIIIJIEHHOTO pa3BU-
TUS; pa3paboTKa 3JEeMEHTOB METOAMKMU OLEHKHU pPe3yJbTaTUBHOCTU U 3(PDEKTUBHOCTHU
ToCylapCTBEHHBIX MporpaMMm. MeToabl MCCleOBaHUS: aHAIU3 HOPMATUBHBIX U METOIU-
YeCKMX TOKYMEHTOB CTpaTeruyeckoro IJIaHMPOBaHUSI, SKOHOMHUYECKHMit aHanu3. Pac-
CMaTpUBaIOTCS TPOOJIEMBI CTpaTermyecKoro ruraHupoBaHusi B Poccum, opmupoBaHMs
CTpaTeTuil COIMaIbHO-3KOHOMUYECKOTO DPa3BUTUS M Pa3BUTHUSI OTHENbHBIX OTpaciei
MPOMBILIEHHOCTU, (POPMUPOBAHUSI UHCTUTYIIMOHAJTBLHOTO U METOAMYECKOro obecrieye-
HUS CTPATeTMUYECKOTO TUIAHUPOBAHUS, OLEHKM pPe3YJIbTaTUBHOCTM U 3(PEHEKTUBHOCTU
peanu3anyu rocyaapCTBEHHBIX MPOrpaMM IPOMBIIUIEHHOTO pa3BuTvs. [laH aHanu3 au-
HaMUKM (HAaKTUYECKUX 3HAYECHWN IIeJIeBbIX MHIWKATOPOB ['oCcymapCTBEHHON IMpoTrpaMMBbl
P® «Pa3puTHe MpOMBILIJICHHOCTH U TOBBIIICHUE €€ KOHKYPEeHTOCIIOCOOHOCTU» 3a 2013—
2016 rompl. ComocTaBiieHbl (pakKTUISCKHMe W TUTAHOBBIE 3HAYEHMUSI IIeJIEBBIX WHINKATOPOB,
BBISIBJICHBI HEAOCTAaTKM CTPATETMYECKOTO TUIAHUPOBAaHWS, TOKa3aHO BIUSIHWE HEIOCTaT-
KOB TUIAaHWPOBAaHUSA Ha OOBEKTUBHOCTH OIICHKM PE3yJbTaTUBHOCTU U 3(PHEKTUBHOCTH
TOCYapCTBEHHBIX TIPOTpaMM pa3BUTHS TIpOMBINIIEHHOCTU. Ha ocHOBe aHanu3a pa3pabo-
TaHbl JIEMEHTbl METOIUKM OLIEHKU Pe3yJbTaTUBHOCTU M 3(PHEKTUBHOCTU TrOCYAapCTBEH-
HBIX MPOrpaMM Ha 3Tare MpeaBapUTeSbHON NMArHOCTUKM C YYETOM KauyecTBa MHCTUTY-
IIMOHAJILHO-METOUUECKOTO obecriedyeHuss (OPMUPOBAHUS CHUCTEMBl CTPaTErnYecKOro
miaHupoBaHus. C 1Ie/IbI0 COBEPIICHCTBOBAHUS YIPAaBICHUSI TOCYIapCTBEHHBIMHU IIPO-
rpaMMaMM pa3BUTHS, TTOBBIIIEHMST KayecTBa CTPATETMUECKOTO TUIAHUPOBAHUS M OTYETOB
MO OlIEHKE DPEe3yJbTaTUBHOCTU U 3(h(MEKTUBHOCTH peau3allMi ToCydapCTBEHHBIX IMPO-
rpamMM pa3paboTaHbl dTambl AJITOPUTMA OLIEHKM KayecTBa IMJIaHUPOBaHUS (OLIEHKU 000C-
HOBAaHHOCTHU TIJIAHOBBIX 3HAYEHUI I1IeJIEBBIX WHIMKATOPOB TOCYJApCTBEHHOMN Iporpam-
MBI), KOTODBIN SIBJISIETCS COCTABHOW YacTbl0 METOAMKHU OIIEHKU pPe3yJIbTaTUBHOCTU U
9(pPeKTUBHOCTU rocyaapCTBEeHHON mporpaMMbl. HampaBieHus maJbHEWUIINUX HCCIeaoBa-
HUI BUASATCA B pa3paboOTKe METOAMKHU OLIEHKU Pe3yJbTaTUBHOCTU M 3(PHEKTUBHOCTH To-
CYyJApCTBEHHBIX MPOrpaMM U B OLIEHKE Pe3yJIbTaTMBHOCTU U 3(hGHEKTUBHOCTU peanusa-
IIUM TOCYTAapCTBEHHBIX MPOrpaMM pa3BUTHUsS TTPOMBIIIIJIEHHOCTH B Poccum.

KimoueBble clioBa: TOCYIapCTBEHHBIC MPOTpaMMBbl; pa3BUTHE TPOMBIIIIECHHOCTH; pe-
3yJIbTAaTUBHOCTD; OlleHKa 3(D(hEKTUBHOCTHU; KaueCTBO IJIAHWPOBAHUS; CUCTEMa CTpaTernye-
CKOTO TMJIAHUPOBAHUS MPOMBIIIEHHOTO Pa3BUTHUSI

Ccpuika mpu murupoBanmu: [Tanam C.B. AHanuz dbopmupoBaHus M GYHKIIMOHUPOBAHUS CUCTEMBI CTpaTe-
TMYECKOTO TIAHUPOBAHUS Pa3BUTHUST TIpoMbIlieHHOCTH B PD // HayuHo-TexHmueckue Bemomoctn CIIOITIY.
DxoHomuueckue Hayku. 2018. T. 11, Ne 2. C. 38—52. DOI: 10.18721/JE.11204
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Introduction. The scientific literature, the
political environment, the media are now
actively discussing the issues of strategic
planning, the formation of strategies for the
socio-economic development of the national
economy and individual sectors of the economy,
the problems of assessing the effectiveness and
efficiency of the implementation of state
programs as tools for strategic planning,
improving their efficiency. The formation of a
new strategy for socio-economic development is
very important, because it should become a
strategy for Russian economy, and industry, in
particular, to recover from the state of
depression. With a new strategy of socio-
economic development, strategies for the
development of individual sectors, on the basis
of which state development programs can be
developed, should be coordinated. Now the new
legislative base of strategic planning and
industrial policy, strategies of development of
separate branches is developed, the number of
tools of industrial policy increases, several state
programs directed on the development of
separate industries of the Russian Federation and
the industrial complex as a whole are realized.
However, the analysis of the implementation of
state programs for the development of industry
in recent years shows that the tools used do not
yet give the planned result.

The goal of the study is the analysis of
formation and functioning of strategic planning
of industry development in the Russian
Federation, revealing the problems and finding
ways of solving them. The objectives of the study
are analysis of the problems of formation of the
system of strategic planning of industrial
development in the Russian Federation; analysis
of the current state of strategic planning of
industrial  development in the  Russian
Federation; identification of implementation
problems, as well as analysis of the effectiveness
and efficiency of state programs of industrial
development and substantiation of the impact of
these problems on achieving industrial
development goals; development of elements of
the methodology for assessing the effectiveness
and efficiency of state programs.

Problems of forming a system of strategic
planning of industry development. In our
opinion, the system of strategic planning of

40

industrial development includes legislative and
regulatory framework of strategic planning of
federal, regional, municipal levels, strategies of
socio-economic development of macro-, meso-,
micro levels, methodological support of
strategic planning, forecasts of socio-economic
development, accounts (reports) on the
evaluation of the effectiveness and efficiency of
state programs.

The problems of formation and implementation
of socio-economic development strategies include,
among other things, the lack of agreement in the
scientific and political circles about the choice of
macroeconomic management goals, means and
target proportions of the object of management,
as well as the lack of attention paid in the
process of developing a strategy for the
enterprise as the main structural unit of the
organization of modern economy [12] and
other problems.

Kleiner lists the following basic requirements
for the strategy of socio-economic development of
the country: reliance on the «image of the past»
and «image of the present»; «image of the future»;
multiple levels (macro-, meso-, micro-,
nanostrategy); full coverage of economic space-
time; consistency; interaction with other types of
strategies, in particular, with the strategy of
economic security [10]. The «image of the future»
is a systemic economy, whose signs include the
integrity of economics as a subsystem of society;
availability of mechanisms of coordination of
interests of actors irrespective of their scales
(including on the basis of mechanisms of multilevel
system strategic planning); consistency of
administrative decisions made at all hierarchical
levels; consistent criteria of social justice and
economic efficiency [11].

According to Methodical recommendations
of the Ministry of economic development of
Russia on preparation of strategies of
development of branches of economy, one of
the main tasks of development of strategies of
branches of economy is «providing the most
effective solution of the structural problems of
the Russian economy that hinder social and
economic development».! It should be noted
that the structural problems of the Russian

' Guidelines for the preparation of strategies for
the development of sectors of the economy.URL:
http://economy.gov.ru (accessed February 22, 2018).



economy have been discussed for decades in
scientific publications [4], and the analysis of
their content in the past, as well as the current
state shows that the problems are not solved,
they have become more acute. In particular,
economic policy and public administration
mistakes are not the least mentioned among the
structural constraints to economic growth and
technological modernization of industry.

Industrial policy, the modernization of
industry, import substitution, re-industrialization,
restructuring, and risk management of industrial
enterprises were discussed by Aganbegyan,
Bodrunov and Glazyev [3], Greenberg and
Dementiev  [3], Kleiner [12], Kachalov,
Lenchuk and Romanova [24, 25], Sukharev
[21, 22], Tatarkin [23—25] and other Russian
scientists. The questions of methodology of
state management by objectives, evaluation of
effectiveness and efficiency of state programs of
social and economic development of regions are
revealed in the works Ivanter [6], Lexin [6, 13,
14], Porfiryev [6, 13, 14], the scenario
approach to the development of federal target
programs of innovative nature, evaluation of the
effectiveness of targeted state scientific and
technical programs and federal medical
programs in the application of high technology
are described in studies by Dementyev [5],
Pronichkin [20], Kapitsyn [7], Basyrov,
Gerasimenko, Andronov. Issues of assessing the
effectiveness of state development programs are
addressed in the works of Karpov [8, 9],
Lagzdin [9], Loginov [8, 9, 15], Korableva [8§],
Breusova [2], Markov [16], Markova, Yuzhakov
[26], Dobrolyubova, Alexandrov, Aleksashina
[1] and other authors.

The problems associated with monitoring and
assessing the socio-economic effectiveness of
implemented state programs have been discussed
in the scientific literature for many years. These
problems include: 1) «no clear definition of the
objectives of state participation in the industry» [5];
2) insufficient methodological and informational
support for the development of state programs
[5], lack of consistency of goals, objectives and
target indicators of the program, insufficient
justification for the selection of target indicators,
lack of justification for determining the values of
target indicators at different stages of the
program [17, 18], etc.; 3) shortcomings of methods
for assessing the efficiency of implementation of
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the state programs [19], which is also
acknowledged in reports on implementation of
state programs of the Ministry of economic
development;? 4) shortcomings of forecasts used
to determine the values of target indicators of
the program [5], and shortcomings of strategic
planning [17, 18]; 5) absence of a reasonable
distinction between the influence of external
factors and direct participants in the
implementation of programs on the results
and effectiveness of their implementation,
«differentiation of response measures to
deviations of individual indicators from their
intended values» [5], which leads to difficulty or
inability to assess the effectiveness and
efficiency, as well as the fact that participants
may try to lower the planned values to be
confident in their achievement.

The characteristic of the current state of the
system of strategic planning of industrial
development in Russia. The system of strategic
planning in the Russian Federation is in the
process of formation. A system of strategic
planning of industrial development, part of
which are state programs for the development
of industry, is also being formed. Let us
describe the current state of the system of
strategic planning of industrial development in
the Russian Federation, based on a
comparison of the requirements for strategies
for socio-economic development and the
current state of the system of strategic planning;
next, we shall identify the problems of strategic
planning of industrial development in Russia
(Tab. 1).

Thus, the current state of the system of
strategic planning of industrial development
partially complies with four of the six selected
criteria of the requirements for socio-economic
development strategies, and does not at all
comply with two. Consider the compliance of the
current state of the system of strategic planning of
industrial development signs of the system
economy as «image of the future» (Tab. 2).

2 Updated consolidated annual reports on the
implementation and evaluation of the effectiveness of
the state programs of the Russian Federation for 2014,
2015. Consolidated annual report on the implementation
and evaluation of the effectiveness of the state programs
of the Russian Federation for 2016. URL: http://prog
rams.gov.ru/Portal/ (accessed February 12, 2018).
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Table 2

Compliance of the current state of the system of strategic planning of industrial development
with the features of the system economy as «image of the future»

Criterion

Compliance*
with the criterion

Characteristic

The integrity of the industry
as a subsystem of the economy
and society

If integrity means a property of programs (strategies) to provide
completeness of the structure of the actions necessary for achieving
objectives, and also consistency of communications between these
actions, the current state of system of strategic planning of industrial
development does not comply with this criterion owing to the above-
mentioned shortcomings and problems of strategic planning

Existence of mechanisms of
coordination of interests of
actors irrespective of their
scales (including on the basis
of mechanisms of multilevel
system strategic planning)

Higher-level strategic planning documents often do not take into
account the problems of the development of lower-level socio-economic
systems (do not take into account the problems of co-financing
of individual instruments from the regions, the problems of the
functioning of individual industries and complexes, individual industrial
enterprises)

Consistency and consistency
of management decisions at
all hierarchical levels

Inconsistency in the development and approval of strategic planning

documents at different levels of hierarchy, which can lead to increased
costs of strategic planning, inconsistency (misalignment) of individual
tools and measures, etc.

Consistency of criteria of
social justice and economic
efficiency

The strategic planning documents do not deal with reconciling the
criteria of social justice and economic efficiency; there are indicators
(target indicators) that characterize the economic efficiency of the
evaluated systems; there are no indicators that characterize social
justice, and, therefore, it is impossible to conclude about the
consistency or inconsistency

Source: compiled by the author based on the criteria [11], as well as on the analysis of normative and methodological

documents of strategic planning.

Note: * «t» — full compliance; «+ / — « partial compliance «-» — mismatch.

Let us consider the correspondence of the
planning of

system of strategic

industrial

materials industry, etc.); these projects and
strategies are based on documents of a higher

development to the requirement of consistency
of management decisions taken at all
hierarchical levels. There is a certain hierarchy
of strategic planning documents: sectoral
development strategies (individual industries)
should be based on strategic planning documents
of the federal level: federal law, Strategy of social
and economic development of the Russian
Federation, Strategic forecast of the Russian
Federation, Forecasts of social and economic
development of the Russian Federation for the
long and medium term, etc. In 2016—2018,
projects are devised and strategies are approved
for the development of certain industries for the
period up to 2030 (aviation, automotive,
chemical and petrochemical complex, industry
for processing, recycling and disposal of
production and consumption waste, building
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level of hierarchy, adopted in 2008 for the period
up to 2020 (in particular, Strategy for socio-
economic  development of the Russian
Federation in the current edition of «The
Concept of socio-economic development of
Russia up to 2020»), that do not take into
account the changes over the past period of
time, economic and political conditions. The
development and approval of a new strategy for
socio-economic development will either entail a
change in the already approved sectoral policies,
passports of government programs (which will
increase the transaction costs of the strategic
planning process), or the strategic planning
system will be fragmented, contradictory (if
strategies at different levels of hierarchy do not
agree), or the strategy for socio-economic
development  will be  fragmentary and



uninformative. In the short, medium and/or long
term, all three of these options will have a
negative impact on the quality of the formation
of the strategic planning system, the effectiveness
of state support measures for industry and the
effectiveness of the cost measures aimed at the
implementation.

Thus, in the existing system of strategic
planning, the «image of the future» of the
industrial complex is not worked out systematically
enough, and significant efforts are needed to
finalize it.

Quality of strategic planning of state programs
of development of the industry and problems of
analysis of efficiency and of their implementation.
We have analyzed the dynamics of the actual
values of the target indicators of the state program
of the Russian Federation <«Development of
industry and improvement of its competitiveness»
for 2013—2016, compared the actual and planned
values. Let us consider the dynamics of the actual
values of the target indicators of the state program
of the Russian Federation <«Development of
industry and improvement of its competitiveness»
for 2013—2016 (Fig. 1, 2), compare the planned
and actual values for 2016 (Fig. 3), as well as the

-4,8
Index of growth of high-performance workplace‘ -8,1
3,9
| A

% to the previous year

Index of physical volume of investments in fixed
assets, as of the previous year, %
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planned values of 2016 with the actual ones for
2015 (Fig. 4).

Industrial production has been declining since
2014 compared to the previous year. Optimistic
planning values for 2016 have not been achieved.
In 2014, 2015, labor productivity decreased. In
2016, there is a positive increase in labor
productivity and the volume of investments in fixed
assets, but the actual values of these indicators in
2016 are lower than planned. For two consecutive
years, the number of high-performance jobs has
been decreasing in relation to the previous year: by
8.1 % in 2015 and by 4.8 % in 2016. The share of
costs for technological innovations in the total
volume of goods shipped, work performed, services
remains at a fairly low level: 2% in 2016.
Innovative activity of industrial production
organizations is less than 10 % in 2014 and 2015,
and 10 % in 2016. The optimistic target value of
50 % was not achieved in 2016. The planned value
in terms of exports of Russian high-tech goods is
also not achieved.

In 2016, three indices (industrial production,
labor productivity, physical volume of investments
in fixed assets by the previous year) show positive
gains, but do not reach the planned values.

104,2

100,0

R — 1017

The index of labor productivity, from previous year,
(%)

103,3
98,9

97,4

e — 102,7

The index of industrial production by 2011, %

103,1

102,7

. 1054

Index of industrial production, to the previous year,
(%)

96,7
95,3

97,3

I — 100.3

-20,0 0,0

20,0 40,0 60,0 80,0 100,0  120,0

Fig. 1. Dynamics of values of separate target indicators of the state program of the Russian Federation
«Development of industry and improvement of its competitiveness»
(W) — 2016; (W) — 2015; (") — 2014; (m) — 2013
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Fig. 2. Dynamics of values of individual indicators of innovative activity of industrial enterprises
on the basis of the Consolidated annual report on the implementation and evaluation
of the effectiveness of the state programs of the Russian Federation in 2016
(C3) — share of expenses on technological innovations in total volume of the shipped goods, the performed works,
services of the organizations of industrial production, %; (=) — innovative activity of organizations
of industrial production (the share of the organizations of industrial production performing technological,
organizational and (or) marketing innovations in total number of the surveyed organizations), %

Thus, the dynamics of the actual values of
the target indicators of the program indicates a
decline in industrial production, a decrease in
labor productivity, low innovation activity and a
reduction in external demand for Russian high-
tech goods. Despite the negative dynamics of
many indicators in 2014—2015, the planned
values of the target indicators for 2016 are overly
optimistic, which indicates the poor quality of
forecasting and planning.

The summary annual report of the Ministry
of economic development on the implementation
and evaluation of the effectiveness of state
programs of the Russian Federation for 2016°
provides the following justification for deviation
of the values of actual indicators from the
planned state program «Development of industry
and improvement of its competitiveness»: low

3 Updated consolidated annual reports on the
implementation and evaluation of the effectiveness of
the state programs of the Russian Federation for 2014,
2015. Consolidated annual report on the implementation
and evaluation of the effectiveness of the state programs
of the Russian Federation for 2016. URL: http://pro
grams.gov.ru/Portal/ (accessed February 12, 2018).
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(insufficient) rates of recovery of industry due
to the economic crisis; decrease in business
activity; collapse of consumer demand during
the crisis; low rates of recovery of consumer
demand; the collapse of consumer demand
during the crisis; lack of confidence in the
growth of incomes in the future; drop in
demand for investment goods during the crisis,
etc. In 2014, the Ministry of economic
development stated that the the main reasons
for the failure to meet the planned values were
«the decline in production caused by a
reduction in solvent demand, an increase in
interest rates on loans, as well as an increase in
prices for imported components due to a
decrease in the national currency» (which was
not least due to structural problems and current
financial policy), a reduction in the volume of
production of main types of products and

underloading of production capacities of
enterprises.
Next, let us examine the indicators of

effectiveness of implementation of the state
program «Development of industry and
improvement of its competitiveness» in 2014—
2016 (Tab. 3).



Level of harmonization of national standards of the Russian
Federation with international standards (Rosstandart), %

The proportion of non-budgetary funds in domestic spending
on research and development, %

Share of budget funds in the internal costs of research and
development, %
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The export of Russian high-tech goods, %

Innovative activity of organizations of industrial production
(the share of the organizations of industrial production
performing technological, organizational and (or) marketing...

Share of expenses on technological innovations in total volume
of the shipped goods, the performed works, services of the
organizations of industrial production, %

The index of physical volume of investments in fixed capital (a
measure that focuses on the investment and intermediate
demand), % to the previous year

The index of labor productivity (a measure that focuses on the
investment and intermediate demand), % to the previous year

The index of industrial production (a measure that focuses on
the investment and intermediate demand), % by 2011

The index of industrial production (a measure that focuses on
the investment and intermediate demand), % to the previous
year

Index of physical volume of investments in fixed assets
(indicator oriented to the consumer market), % of the previous
year

The index of labor productivity (a measure that focuses on the
consumer market), % of the previous year

The index of industrial production (a measure that focuses on
the consumer market), % by 2011

The index of industrial production (a measure that focuses on
the consumer market), % of the previous year

Index of growth of high-performance workplaces, % t%tgle
previous year o

Index of physical volume of investments in fixed assets, as of
the previous year, %

The index of labor productivity, from previous year, %
The index of industrial production by 2011, %

Index of industrial production, to the previous year, %
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Fig. 3. Achievement of the planned values of target indicators of the state program in 2016
(W) — % execution of plan; (") — 2016 fact; (M) — 2016 plan
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Table 3

Evaluation of the effectiveness of the state program «Development of industry and improvement
of its competitiveness», %

Indicators of evaluation of the state program 2014 | 2015 2016
Degree of achievement of target indicators of the state program of the Russian Federation | 86.6 | 68.5 86.1
Degree of implementation of control events of the state program 93.4| 493 93.2
Level of cash execution of expenses of the federal budget 99.94| 93.0 92.4
Estimate of the effectiveness of the executive in charge (Ministry of industry and trade - 25 25
of the Russian Federation)
Degree of efficiency of the state program 93.3| 56.5 76.6
Rating estimate — |28 of 32| 30 of 37

Source: Updated consolidated annual reports on the implementation and evaluation of the effectiveness of the state programs
of the Russian Federation for 2014, 2015. Consolidated annual report on the implementation and evaluation of the effectiveness of the
state programs of the Russian Federation for 2016. URL: http://programs.gov.ru/Portal/ (accessed February 12, 2018).

According to the consolidated annual reports
on the implementation and evaluation of the
effectiveness of the state programs of the Russian
Federation for 2014, 2015, 2016, the degree of
achievement of the targets of the state program
«Development of industry and improvement of its
competitiveness» for the period under review did
not rise above 86.6 %. The highest performance
indicators of the state program for the period under
review were in 2014. In 2015, the values of
indicators decreased. The degree of effectiveness of
the state program in 2015 amounted to 56.6 %, and
to 76.6 % in 2016. At the end of 2015, the state
program ranked only 28th in the efficiency rating,
among the 32 implemented state programs. In
2016, the level of cash execution of Federal budget
expenditures decreased, the performance assessment
of the executive in charge (Ministry of industry
and trade of the Russian Federation) remained
at a fairly low level (25 %), but the degree of
achievement of targets, the degree of
implementation of control events and the degree of
efficiency of the state program as a whole increased.
However, in the ranking of the effectiveness of state
programs, the program «Development of industry
and improvement of its competitiveness» was only
at the 30th place out of the total 37 in 2016. Thus,
the program of industry development in 2015 and
2016 was one of the most inefficient.

It should be noted that the annual report of
2015 of the Ministry of economic development*

4 Updated consolidated annual reports on the
implementation and evaluation of the effectiveness of
the state programs of the Russian Federation for 2014,
2015. Consolidated annual report on the implementation
and evaluation of the effectiveness of the state programs
of the Russian Federation for 2016. URL: http://progr
ams.gov.ru/Portal/ (accessed February 12, 2018).

recognizes the need to improve the quality of
strategic planning, as well as to improve the
effectiveness and efficiency of implementation of
state programs, including improving the system
of risk assessment of implementation of state
programs and methods of their management,
and improve the methods of evaluating the
effectiveness of state programs.

The steps in the algorithm for assessing the
appropriateness of the planned values of target
indicators of the state program. Since performance
and hence the effectiveness of the state program
can be assessed only if the planning quality is
sufficient (the validity of the planned values of the
target indicators), the analysis of the achievement
of the planned values of the target indicators at the
stage of evaluating the effectiveness of the state
program should be preceded by an analysis of the
quality of planning. If the planned annual values
are not achieved, if with the negative annual
dynamics of the actual values of the target
indicators it is planned to increase the values of
these indicators for the next year by 25 %, 50 %,
or 2-5 times, or if the values of target indicators
are planned below the actual values of the base
year, it should be concluded that the quality of
planning is low, the planned values are not
justified, and, therefore, on the basis of a
comparison of actual values with these planned
indicators it is impossible to evaluate the impact of
implementation of the state program and
accordingly, an evaluation of its effectiveness. In
this case, the evaluation of the effectiveness of the
program will be purely formal and will not provide
useful information for the management process
and, in the worst case (if further management
decisions are made on the basis of this evaluation),

47



‘St. Petersburg State Polytechnical University Journal. Economics, Vol. 11, No. 2, 2018

will contribute to the adoption of inefficient and
even inadequate management decisions.

To assess the quality of planning, it is
necessary to analyze whether target indicator
target values were ‘chronically’ not achieved in
the previous years, analyze the dynamics of the
actual values of target indicators for a number of
years, calculate and analyze the ratio of planned
values of the target indicator to their actual
values in the previous year (or years). We
propose the following stages of the algorithm for
assessing the quality of planning (validity of the
planned values of the target indicators of the
state program), which is an integral part of the
methodology for assessing the effectiveness and
efficiency of the state program (Fig. 5).

The poor quality of planning is certainly not
the only reason for insufficient effectiveness of
the state program for the development of
industry. One of the reasons for the lack of
effectiveness of the measures used in recent years
to support domestic industry, from our point of
view, is the lack of taking into account the
assessment of the impact of the instruments used
on the object of regulation. Unfortunately,

certain instruments of industrial policy with limited
funding cannot eliminate the consequences of
the decade of restrictive monetary policy,
«unwavering» adherence to the principles of
market fundamentalism in the process of
implementing the economic policy, solve the
problems of long-term investment hunger,
insufficient innovation activity, reduction of
industrial production, loss of entire segments of
domestic and foreign markets.

In the context of the economic recession, the
existing structural imbalances, the unfavorable
foreign policy situation and economic sanctions, a
mere «dispersion» of funds between the targeted
instruments of industrial policy will not lead to
economic growth and growth of industrial
production, even if the number of these instruments
constantly increases. The industrial complex needs
systematic mutually coordinated actions over a long
period of time, substantial investments, a review of
monetary policy priorities in support of industrial
manufacturing enterprises, the implementation of
the stimulating function of tax policy, stimulating
demand in order to give a tangible impetus to the
recovery and development of industry.

Assessment of planning quality (validity of planned values of target indicators of the state program)

Planned values of the target indicators are achieved every year for all indicators
of the state program (sub-program) at 95-100 %

+ I

v

Planned values are at or below the actual values
of the preceding year

+ —

A4

Planned values exceed the level of actual values

y

|

Possible planning errors, manipulations
(depending on the nature of the indicators)

of the previous year by an increase achievable
for the year*

l ,,

A 4

Low quality of planning, it isimpossible
to give afairly objective and informative
assessment of the effectiveness, efficiency

Acceptable quality
of planning, sufficient*
to assessthe effectiveness,

efficiency

Low quality of planning, it isimpossible
to give afairly objective and informative
assessment of the effectiveness, efficiency

: |

End of the calculation

End of the calculation

End of the calculation

Fig. 5. Stages of the algorithm for assessing the validity of the planned values
of the target indicators of the state program

Note *: in order to decide on an acceptable quality of planning sufficient to assess performance,
it is necessary to assess the feasibility of the planned increases, taking into account the nature
of economic dynamics, external and internal factors, the adequacy of resources, as well as the financial
support of the state program and/or individual sub-programs and activities (planned and actual).
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Summary

1. The article analyzes the formation and
functioning of the strategic planning system of
industrial  development in the  Russian
Federation; identifies the shortcomings and
substantiates their impact on achieving the
industrial ~ development goals. We  have
considered the shortcomings: the insufficiently
systematically elaborated «image of the future» of
the industrial complex, including the selection of
goals, objectives, a set of target indicators, the
definition and justification of their planned
values; low quality of forecasts of socio-
economic development, which reduces the
quality of strategic planning; insufficient,
fragmented coverage of micro-level strategic
planning documents; the strategic planning
documents of a higher level often fail to address
the problems of development of socio-economic
systems of a lower level; inconsistency in the
development and approval of strategic planning
documents at different levels of the hierarchy,
which can lead to an increase in the cost of
strategic planning, inconsistency (mismatch) of
individual tools and measures and other
problems, and therefore, in the short, medium
and/or long term will have a negative impact on
the quality of formation of the strategic planning
system, the effectiveness of state support
measures for the industry and the effectiveness of
the implementation of these measures.

2. To assess the current state of strategic
planning of industry development in Russia, we
have analyzed the dynamics of the actual values
of the target indicators of the state program of
the Russian Federation «Development of
industry and improvement of its
competitiveness» for 2013—2016, compared the
actual and planned values of the target
indicators, revealed the shortcomings of strategic
planning, showed the impact of planning
shortcomings on the objectivity of the assessment
of the effectiveness. The dynamics of the actual
values of the target indicators of the program
points to the following problems of its
implementation: a decline in industrial
production, a decrease in labor productivity, a
reduction in high-performance jobs, low
innovation activity and a decrease in external
demand for Russian high-tech goods. Despite
the negative dynamics of many indicators in
2014—2015, the planned values of the target
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indicators for 2016 proved to be overly optimistic
and for most of the target indicators were not
achieved, which indicates the low quality of
forecasting and planning. The insufficient quality
of planning significantly complicates the
assessment of the effectiveness and efficiency of
the state program, reduces the information
content and usefulness of efficiency assessment
reports for the management process.

3. On the basis of the analysis, we have
developed the elements of the methodology for
assessing the effectiveness and efficiency of state
programs at the stage of preliminary diagnosis,
taking into account the quality of institutional
and methodological support for the formation
of the strategic planning system. In order to
improve the management of state development
programs, improve the quality of strategic
planning and reports on the evaluation of the
effectiveness and efficiency of the
implementation of state programs, we have
developed the stages of the algorithm for
assessing the quality of planning (evaluation of
the validity of the planned values of the target
indicators of the state program), which is an
integral part of the methodology for assessing
the effectiveness and efficiency of the state
program.

4. Based on the analysis of the dynamics of
the actual values of the target indicators of the
state program, it is shown that certain
instruments of industrial policy with limited
funding, unfortunately, cannot eliminate the
consequences of the ongoing decade of
restrictive monetary policy, solve the problems of
long-term shortage of investment in industry,
reduction of industrial production, low
innovation activity of industrial enterprises. The
use of targeted instruments of industrial policy
will not ensure economic growth and growth of
industrial production. In order to give a tangible
impetus to the recovery and development of
industry, systematic and coordinated actions of
state  support for industrial production,
significant investment, demand stimulation and
stimulating financial policy are needed.

Directions of further research are in the
development of methods for assessing the
effectiveness and efficiency of state programs and
in assessing the effectiveness and efficiency of
state programs of industrial development in the
Russian Federation.

49



‘St. Petersburg State Polytechnical University Journal. Economics, Vol. 11, No. 2, 2018

REFERENCES

[1] T.V. Aleksashina, Program and target planning
in industry development, Business Strategies (analysis,
forecast, management), 3 (35) (2017) 14—20.

[2] A.G. Breusova, Assessing the effectiveness of
public programs, The Bulletin of Omsk University.
Series «Economy», 2 (2015) 128—136.

[3] S.Yu. Glazyev, V.E. Dementiev, Formation of
a new technological structure in Russian economy,
Nanotechnology as a key factor of a new
technological mode in the economy. Under the
editorship of Academician S. Glazyev and Professor
V.V. Kharitonov, Moscow, Trivant, 2009.

[4] S.Y. Glazyev, V.V. Ivanter, V.L. Makarov,
D.A. Nekipelov, A.L. Tatarkin, R.S. Greenberg, G.G. Fetisov,
V.A. Tsvetkov, S.A. Batchikov, M.V. Ershov, D.A. Mityaev,
Yu.A. Petrov, On the strategy of development of
Russia's economy: Preprint. Ed. S.Yu. Glazyev,
Moscow, UN Academy of Sciences, 2011.

[5] V.E. Dementyev, Scenario approach to the
development of Federal target programs of innovative
nature, Bulletin of the University (State University of
Management), 2 (23) (2008) 164—192.

[6] V.V. Ivanter, V.N. Leksin, B.N. Porfiryev,
Arctic mega-project in the system of state interests
and public administration, Problem analysis and state
management design, 6 (2014) 6—24.

[7] V.M. Kapitsyn, V.A. Basurov, O.A. Gerasimenko,
L.N. Andronov, Some estimates of the impact of
Federal medical programs for the use of high technology,
Problems of Forecasting, 4 (157) (2016) 140—150.

[8] V.V. Karpov, A.A. Korableva, K.K. Loginov,
A.G. Breusova. State programs as a tool of assessment
and ensuring of economic security of region (on
example of Omsk region), Vestnik of Tomsk State
University. Economy. 4 (32) (2015) 240—253.

[9] V.V. Karpov, A.Yu. Lugsdin, K.K. Loginov.
Evaluation of the effectiveness of municipal programs
with the use of component analysis, Vestnik SibADI,
5 (51) (2016) 157—165.

[10] G.B. Kleiner, The Report at the V International
scientific  conference  «Institutional = Economics:
development, teaching, application», November 15-16,
2017, State University of Management, Moscow.

[11] G.B. Kleiner, From the «economy of
individuals» to the system economy, Questions of
economy, 8 (2017) 56—74.

[12] G.B. Kleiner, System modernization of
domestic enterprises: theoretical rationale, concepts,
principles, Economy of region, 13 (1) (2017) 13—24.

[13] V.N. Leksin, B.N. Porfiriev, Evaluation of
the effectiveness of state programs for socio-economic
development of regions of Russia, Problems of
Forecasting, 4 (157) (2016) 81 — 94.

PALASH Svetlana V. E-mail: svpalash@yandex.ru

50

[14] V.N. Leksin, B.N. Porfiryev, Reconstruction
of the Russian Arctic as a subject of system research
and state program-target management: methodological
issues, Economy of region, 4 (2015) 9—20.

[15] K.K. Loginov, A.A. Korableva, A.G. Breusova,
The Algorithm for evaluating the effectiveness of state
programs by the example of Omsk region, Vestnik of
Omsk University. Series «<Economy», 4 (2015) 226—232.

[16] SSM. Markov, A.S. Markov, Targets
(indicators) as the criteria of a complex estimation of
efficiency of realization of state programs of support
of small and medium enterprises, Bulletin of the
Pskov State University, 5 (2017) 132—137.

[17] S.V. Palash, The state program of
development of agriculture of the Kostroma region:
dysfunction of strategic planning, Journal of
international scientific researches, 8 (3) (2016) 93—101.

[18] S.V. Palash, Institutionalmethodic support of
state development programs as strategic planning
tools, St. Petersburg State Polytechnical University
Journal. Economics, 4 (246) (2016) 10—20. DOI:
10.5862/JE.246.1

[19] S.V. Palash, Methodology and methods of
evaluating the effectiveness of implementation of
government programs (on the example the program
«Development of agriculture and regulation of markets
of agricultural products, raw materials and food in
Kostroma region for 2013—2020 years»), Journal of
international scientific researches, 8 (4) (2016) 11—20.

[20] S.V. Pronichkin, Absorption potential of
results of target state scientific and technical programs:
experience of empirical research, Economic analysis:
theory and practice, 1 (2016) 30—42.

[21] O.S. Sukharev, Industry of Russia: problems
of development and system solutions, Vestnik of the
Institute of Economics of the Russian Academy of
Sciences, 2 (2016) 69—87.

[22] O.S. Sukharev, The Theory of economy
restructuring:  principles, criteria and models
development, Moscow, LENAND, 2016.

[23] A.I. Tatarkin, Industrial policy as the basis
for a systemic modernization of the Russian economy,
Vestnik of Chelyabinsk State University, 19 (2008) 5—17.

[24] A.I. Tatarkin, O.A. Romanova, Industrial
policy and its implementation: a systematic approach,
Economy of region, 3 (2007) 19—31.

[25] A.I. Tatarkin, O.A. Romanova, Industrial
policy: genesis, regional peculiarities and legislative
support, Economics of region, 2 (2014) 9—21.

[26] V.  Yuzhakov, E. Dobrolyubova, O.
Aleksandrov, How to assess the effectiveness of the
implementation of state programs: methodological
issues, Economic policy, 10 (6) (2015) 79—98.



S.V. Palash, DOI: 10.18721/JE.11204>

CNMUCOK JINTEPATYPbI

[1] Anekcammna T.B. IIporpaMmMHO-1IeTIeBOE TLIA-
HUpPOBaHWE B Pa3BUTUU TMpoMmbiiieHHocTH // Crpa-
Teruu OusHeca (aHauu3, MPOTHO3, ympaBieHue). 2017.
Ne 3(35). C. 14—20.

[2] BpeycoBa A.I'. Ouenka 3(hheKTUBHOCTU TO-
CymapcTBEeHHBIX TiporpamMM // BectHumk Owmckoro
yHuBepcuteta. Cepuss «DkoHomuka». 2015. Ne 2.
C. 128—136.

[3] Tnasses C.IO., JdementheB B.E. CraHoBneHue
HOBOTO TEXHOJIOTMYECKOTO YKJafa B POCCUUCKON KO-
HomuKe // HaHoTexHOMOrMM KakK KITIOUeBOM (DakTop
HOBOTO TEXHOJIOTMYECKOIo YKIaaa B SKOHOMMKE / TIOf
pen. akan. PAH C.1O. I'maseeBa u npod. B.B. Xapuro-
HoBa. M.: TposanT, 2009.

[4] Tnasses C.JO., UBanrep B.B., Makapos B.JI.,
Hekunenos A.JI., Tarapkun A.H., I'punoepr P.C., ®eTn-
cop I'.I'., IIgerkoB B.A., Baruukos C.A., Epmos M.B.,
Murtsies [.A., IlerpoB I0.A. O crpaternu pa3BUTUS
skoHOMUKU Poccuu: [mpenpunt] / niox pen. C.FO. Inasbe-
Ba. M: OOH PAH, 2011. 48 c.

[5] dementheB B.E. CrieHapHBIil TTOIXOI K pa3pa-
0oTKe (denepalbHBIX LIEJEBBIX IPOrpaMM WHHOBAlIM-
oHHoOro xapakrtepa // BectHuk yHmBepcurera (I'ocy-
JApCTBEHHBI YHUBEPCUTET ympabiaeHus). Ne 2 (23).
2008. C. 164—192.

[6] MBantep B.B., JIekcun B.H., ITopdupses B.H.
ApPKTUYECKMI Mera-mpoeKkT B CUCTeMe T'OCyIapCTBEH-
HBIX MHTEPECOB M TOCYIAPCTBEHHOTO YIpaBieHUs //
IIpoGnemMHbIiA aHAIU3 U TOCYIApCTBEHHO-YIIPaBJIEH-
yeckoe mpoekTupoBanue. 2014. Ne 6. C. 6—24.

[7] Kammum B.M., Bacypos B.A., I'epacumenko O.A.,
Annponosa JI.H. HexoTopbie olieHKM pe3yJbTaTUBHO-
CcTU efepaJbHBIX MEAMIIMHCKUX MPOrpaMM B YacTu
MPUMEHEHUs1 BBICOKUX TexHosoruit // TlpoGieMbl
nporuosupoBanus. 2016. Ne 4 (157). C. 140—150.

[8] Kapnos B.B., Kopa6.iesa A.A., Jlorunos K.K.,
BpeycoBa A.I'. T'ocymapcTBeHHBIE TpOrpaMMbl Kak
MHCTPYMEHT OLIEHKM U obecrneyeHusi dKOHOMUYEe-
CKOI Oe3ormacHocTH pernoHa (Ha mpuMmepe OMCKOI
obnactu) // BectHuk TomcKOro rocymapcTBEHHOTO
yHuBepcutera. Cepust «DkoHoMmuKa». 2015. Ne 4 (32).
C. 240—253.

[9] Kapno B.B., Jlarsmun A.IO., JlorunoB K.K.
OueHka 3(P@GEeKTUBHOCTA MYHUUIMITAIBHBIX IIPO-
rpaMM C MPUMEHEHUWEM KOMITIOHEHTHOro aHanusa //
Bectouk Cubupckoil ToCygapCTBEHHOM aBTOMO-
OUIbHO-TOpOXHON akamemuu, 2016. Bem. 5 (51).
C. 157—-165.

[10] Kneiinep I'.B. VMHCTUTYLMOHANbHAsT 3KOHO-
MMKa: pa3BUTHE, MPeNoJaBaHue, MPUIOXKEHUS: MaTep.
V MexayHap. Hayd. KoH(p., 15—16 Hosiops 2017 r.,
Mocksa / T'ocynapcTBeHHbII YHUBEPCUTET YIpaBiie-
Hus. M.: U3n. nom T'YY.

[11] Kneiinep I'.B. OT «3KOHOMUKY (DU3MUECKIX
JUL» K CUCTEMHOI 3KOHOMUKE // BoIpochl 3KOHO-
muku. 2017. Ne 8. C. 56—74.

[12] Kneiinep T.B. CucremHass MoaepHM3aLIUS
OTE€UYECTBEHHBIX TPEONPUSITHI: TEOpETUIECKOe 000C-
HOBaHWE, MOTUBBI, TIPUHUUIIEI // DKOHOMMKA PETHO-
Ha. 2017. T. 13. Bom. 1. C. 13—24.

[13] JIekcun B.H., ITopdupses B.H. Ouenka pe-
3yJIbTATUBHOCTU TOCYIAPCTBEHHBIX MPOrpamMM COLIM-
AJTbHO-9KOHOMHUYECKOTO pa3BUTHS perMoHOB Poccum
// TIpobnemsl mporHosupoBaHus. 2016. Ne 4 (157).
C. 81-94.

[14] JIekcun B.H., IToppupses B.H. IlepeocBoe-
HME POCCUICKONM ADPKTHKM KaK MpEeIMeT CUCTEMHOTO
WCCIIEMOBAaHNSI W TOCYIapCTBEHHOTO TMPOTPaMMHO-
LIEJIEBOTO  YIIPABJIEHUS: BOIPOCH METOXOJOTHU //
DKoHoMuKa peruoHa. 2015. Ne 4. C. 9—20.

[15] Jlorunos K.K., Kopaoaesa A.A., Bpeycosa A.T.
AJITOPHUTM OIIeHKU 3¢ OEKTUBHOCTH TOCYIaPCTBEHHBIX
nporpamm Ha npumepe Omckoit obmactu // BectHuk
Owmckoro yHuBepcutera. Cepust «DKoHOMHuKa». 2015.
Ne 4. C. 226—232.

[16] Mapkos C.M., Mapkosa A.C. IleneBbie mo-
KazaTeJn (MHIUKATOPHI) KaK KPUTePUU KOMITIEKCHOMN
OIIEHKN 3(M(GEKTUBHOCTU pean3allii TOCyIapCTBEH-
HBIX IIPOTrpaMM TOMIEPXKKMA MAaJlOT0 U CPEIHEro
npeanpuHuMareinbersa // BectHuk IlckoBckoro ro-
cymapctBeHHoro yHuBepcurerta. 2017. Ne 5. C. 132—137.

[17] Hanam C.B. T'ocymapcTBeHHBIE MPOTPAMMBbI
pazsutust AITIK Kocrpomckoii obiactu: auchyHKIIMN
CTPATErMyeCKOro IUIaHUPOBaHUsS // MeXIyHapOIHbIE
Hay4yHbIe ucciaenoBanus. 2016. Ne 3. C. 93—101.

[18] Manam C.B. MHCTUTYIIMOHAIBHO-METOIMYC-
CKOoe obecrieyeHNe TOCYTapCTBEHHBIX MPOTPaMM pa3-
BUTHS KaK WHCTPYMEHTOB CTPATETMYECKOTO TJIaHUPO-
BaHus // HayuHo-texamueckue Bemomoctu CITOITIY.
DkoHoMuueckne Hayku. 2016. Ne 4 (246). C. 10—20.
DOI: 10.5862/JE.246.1

[19] Manam C.B. Mertomonmorusi W MeTOaWKA
OLIEHKM 3(P(PeKTUBHOCTU peaau3alii T'oCyIapCTBEH-
HBIX IIpOrpaMM (Ha IpUMepe MporpaMMbl «PasButme
CEIbCKOTO  XO3SMCTBA W PETYJIMPOBaHUE PHLIHKOB
CEJIbCKOXO3SIMCTBEHHOU MPOAYKIIMU, ChIPbS U MPOAO-
BosbcTBUST KocTpomckoit obmact Ha 2013—2020 ro-
Ibl») // MexXxnyHaponHble Hay4yHbIe WCCIEIOBaHUS.
2016. Ne 4. C. 11-20.

[20] Ipormuknn C.B. AGCOPOIMOHHBIN ITOTEH-
LMajJ pe3y/IbTaToOB ILIEJIEBBIX T'OCYIapCTBEHHBIX Hayd-
HO-TEXHUYECKUX TIPOTPAMM: ONBIT 3MITUPUIECKOTO
HUCCIenoBaHus // DKOHOMUYECKU aHAIU3. TEOpUs U
npakTtuka. 2016. Ne 1. C. 30—42.

[21] Cyxapes O.C. IIpombinuieHHocTh Poccuu:
npoOsieMbl pPa3BUTHSI M CUCTEMHbIC peleHus //

51



‘St. Petersburg State Polytechnical University Journal. Economics, Vol. 11, No. 2, 2018

Becthuk WMHctutyra skoHomuku Poccuiickoit aka-
nemun Hayk. 2016. Ne 2. C. 69—87.

[22] Cyxapes O.C. Teopust pecTpyKTypU3allUdU
9KOHOMUKU: MPUHIIUIIBI, KPUTEPUM U MOJAETU Pa3BU-
. M.: JEHAH/I. 2016.

[23] Tarapkun A.M. TIpoMbIlIUTEeHHAsT TTOJTUTHKA
KaK OCHOBAa CHCTEMHOUW MOIECPHU3AIMHN SKOHOMUKU
Poccum // BectHuk YenstOMHCKOTO TOCYIapCTBEHHO-
ro ynuBepcuteTa. 2008. Ne 19. C. 5—17.

[24] Tarapkun A.A., Pomanoa O.A. ITpoMbiiii-
JICHHasI TIOJINTUKA W MEXaHW3M €€ peaju3allid: CUC-

TEMHBbII moaxoJ // DkKoHoMmuKa perrvoHa. 2007. Ne 3.
C. 19-31.

[25] Tatapkun A.W. PomanoBa O.A. TIpombiii-
JICHHAsI TIOJIUTHKA: TeHEe3UC, PerrMOHaIbHBIC OCOOCH-
HOCTM Y 3aKOHOJAATeJbHOe obecrieueHue // DKOHO-
MuKa permoHa. 2014. Ne 2. C. 9—21.

[26] KOxakos B., Jo6pomo6osa E., Anekcanmpos O.
Kak OLIEHHTh pe3yabTaTUBHOCTh pealu3alliid TrocCy-
JNAapCTBEHHBIX MPOrpamMM: BOMPOCHI METOMOJOTUU //
DKoHoMuueckass mnosutuka. 2015. T. 10, Ne 6.
C. 79-98.

ITAJIAIII Ceernana BurtanseBna. E-mail: svpalash@yandex.ru

Cmamus nocmynuaa 6 pedaxkyuro 12.03.18

© Peter the Great Saint-Petersburg Polytechnic University, 2018

52



‘ V.V. Glukhov, Yu.K. Petrenya, P.S. Shilin, DOI: 10.18721/JE.11205>

DOI: 10.18721/JE.11205
UDC 330.12

EXPERIENCE OF STATE EXPOSURE ON INNOVATION ACTIVITY
IN POWER MACHINERY

V.V. Glukhov', Yu.K. Petrenya®, P.S. Shilin

! Peter the Great St. Petersburg Polytechnic University, St. Petersburg, Russian Federation
2 PJSC «Power Machines», St. Petersburg, Russian Federation

Innovative activity is more or less inherent for any production company as one of the
fundamental factors of effectiveness in a competitive environment. Economic and
political aspects of the present time impose demands on the knowledge-intensive and
technologically complex products, such as power-generating equipment. The products’
obsolescence, change of requirements of consumers and behavior of participants of the
market sooner or later necessitate the development of new types of production and
production technologies, application of new approaches to organizing the processes in the
internal and external environment of the company. Competitive conditions in the
international markets also force the enterprises to increase efficiency of their activity.
Special measures have to be taken and conditions have to be created for ensuring the
required level of product competitiveness and, as a result, economic efficiency of the
manufacturing company. Innovative activity can ensure long-term competitiveness. The
problem of knowledge management is equally urgent. R&D is an important method of a
company’s scientific and technical development. The article considers management of
innovative activity in scientific and production companies. Knowledge-intensive types of
equipment require the most financial resources and have to be developed using a variety
of government assistance. We present an overview of state regulation and support
approaches in the USA, China, Russian Federation and European countries with respect
to innovations in power engineering as one of the most high-tech industries. We have
also analyzed the international experience of the participation of public authorities in
determining the priority technologies and providing the conditions for implementation of
R&D and creation of new equipment.
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MHHOBalIMOHHAS NESITEIIBHOCTh B TOW WJIM WHOM CTETICHM TIPUCYIA JI000M Tpou3-
BOJCTBEHHON KOMITAaHWU, B TOM YHUCJIe KaK OAWH M3 OCHOBOITOJarapinnx (GpakTopoB 3¢-
hekTUBHOTO (DYHKIIMOHUPOBAHUS B KOHKYPEHTHOHN cpeie. DKOHOMUYECKUE W TIOJUTH-
YeCKHE aCIeKThl COBPEMEHHOCTHM TPEIBbSBISIOT BBICOKHME TpeOOBaHMS K HAYKOEMKOUN U
TEXHOJIOTUYECKU CJIOKHOU MPOAYKIIMM, TAKOM KaK dHEpProreHepupyloliee 000pyaoBaHue.
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MopanbHOe cTapeHue BbIITyCKaeMO# MPOAYKIIMU, U3MEHEeHHWE TpeOOBaHUI MOTpeduTeneit
U TIOBEJCHMSI YYAaCTHUKOB PbIHKA PaHO WJIM TO3IHO MPUBOAST K HEOOXOAMMOCTU pa3pa-
OOTKM HOBBIX BUIOB IMPOAYKIIMU M TEXHOJOTUM TPOU3BOJICTBA, MPUMEHEHUSI HOBBIX IO/~
XOJIOB K OpTaHM3allMy TMPOLIECCOB BO BHYTPEHHEW M BHelIHel cpene komnaHuu. KoHky-
PEHTHbBIC YCJIOBUS Ha MEXAYHApOJIHbBIX PBIHKAX 3aCTaBJSIOT MPEATNPUSITUS TOBBILIATH
9((HEKTUBHOCTb CBOEW OCHOBHOW NESITEIbHOCTU. TpebdyeTcsi MPUHSITHE CIEeUUaTbHBIX
OpPraHM3allMOHHBIX MEpP W CO37aHWEe YCJIOBUU IS obecrieueHUs] TpebyeMoro YpOBHS
KOHKYPEHTOCIIOCOOHOCTHU TIPOAYKLIMU U, KaK CJIEICTBUE, IKOHOMUYECKOU 3(DDEKTUBHO-
CTU pa3pabOTUYMKOB M MPOU3BOAMTENEH 00OpymoBaHus. MIHHOBallMOHHAS MESITEIbHOCTh
— OJIMH U3 CIIOCOOO0B obecrneyeHusi KOHKYPEHTOCIOCOOHOCTH B JIOJTOCPOYHON MEPCIeK-
tuBe. [lpobGysema ympaBieHUs 3HAHUSAMU (KOMIETEHIUSIMU) CTOUT HE MEHee OCTpO.
HUOKP gBnsiioTcsl HEOThEMJIEMBIM YCIOBUEM HayYHO-TEXHUYECKOIO Pa3BUTHUSI KOMIIA-
Huu. OOHAKO CO3JaHue <«IIPOPLIBHOrO» MPOAYKTa TpeOyeT obecIieueHus] IMOCTOSIHHOIO
MPOBEACHUSI UCCIEIOBAHUI, TOIEPXKaHUSI UHHOBALIMOHHON aKTUBHOCTU KOHCTPYKTOP-
CKMX U TEXHOJIOTMYECKMX MOAPA3JAEIeHU, opraHu3auuu 3¢Gp@GeKTUBHOTO B3aMMOIEUCT-
BUSI C BHEIIHE cpenoil KoMnaHuu. PaccMOTpeH akTyallbHBIMA BOIIPOC OO€CIleUeHUs] UH-
HOBALIMOHHOM AesITeIbHOCTU HAayYHO-IIPOM3BOACTBEHHBIX KoMmmnaHuii. Haubosee Tpebo-
BaTeJIbHbIMU K (PMHAHCOBBIM pecypcaM SBISIOTCS HAayKOeMKHe BUAbl O00OpYyIOBaHUS,
pa3paboTKa KOTOPbIX MOXET OBITh OCYIIECTBJIEHA B TMOJHOW Mepe MpU Pa3HOCTOPOHHEM
rocyaapcTBeHHoM copeiictBuu. IlpencraBieH 0630p MEXaHM3MOB TOCYJapCTBEHHOIO pe-
TYJIUPOBAHUS W TOMANEPXKKU MHHOBalMOHHOMN nesiteapbHocTu B CIIA, Kwutae, ctpaHax
EBpomneiickoro Coro3a, Poccun mpuMeHUTENbHO K DHEPreTHYeCKOMY MalIMHOCTPOESHUIO
KaK OIHOW M3 Hauboyiee HAyKOEMKHUX U BBICOKOTEXHOJOTMYHBIX OTpacjeil MPOMBILLICH-
HocTu. [IpoBeneH aHaiu3 3apy0eKHOTO OMbITA YYacTHUsI OPraHOB rOCYJAapCTBEHHOU Bia-
CTU B ONpENEICHUU MPUOPUTETHBIX HAMPABICHUIN Pa3BUTHUSI TEXHUKHU, 0OECIIEYEHUU YC-
JIOBUI JUIsl pean3alii UCCIEN0BATEIbCKUX MPOTpaMM M CO3IaHUM HOBOTO O0OpPYHOBa-
HUS.

Kmo4esbie ca0Ba: MHHOBAaUMM, IPOMBILUIEHHOCTh; TIOCYJIAPCTBEHHOE CONEMCTBUE,
HHUOKP

Ccbuika npu murupoBanun: [yxos B.B., Ilerpens H0.K., [lunun I1.C. OnbIT npuMeHeHUsT MeXaHU3MOB
roCcyaapCTBEHHOTO BO3ACHCTBUS Ha MHHOBALIMOHHYIO NESITEJIbHOCTh B 3HepromaummHoctpoeuu // HayuHo-
texuudyeckue BegoMoctu CIIGITIY. BOxonomuueckume Hayku. 2018. T. 11, Ne 2. C.53-61. DOI:

10.18721/JE.11205

Introduction. Innovative activity is largely
unique. In addition to the need for human,
financial and material resources, the innovation
process requires intellectual resources such as
knowledge and extraordinary ideas. For this
reason, modern economy is called intellectual,
i.e., based on constant technological improvement,
development of knowledge-intensive products
with a high added value. The flow of new
innovative solutions is the main indicator of the
functioning of the innovation economy or what is
commonly called the knowledge economy, in
which the efficiency of an innovative project is
determined by the commercialization efficiency,
that is, the involvement of scientific and (or)
scientific and technical results in economic
turnover [1].

Implementation of such projects is only
possible with an adequate and efficient innovative
infrastructure including sectoral research institutions,
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internal corporate mechanisms of organizational
and methodological nature, and other auxiliary
elements. However, an essential condition for
carrying out any research and development is the
availability of funding, in particular, this applies
to knowledge-intensive products of the power
engineering industry.

Analysis of the world experience confirms the
special importance of material resources in the
implementation of innovation policy. At the same
time, the ratio of costs for the implementation of
basic research to R&D is 1/10, while the ratio of
costs for innovation is 1/100 or more.!

Purpose of the study. To analyze the world
experience of state assistance in innovation,
identify the key mechanisms, compare with the
situation in the Russian Federation.

' Ofitsial'nyi sait Minpromtorga Rossii. URL:

http://www.minpromtorg.gov.ru



‘ V.V. Glukhov, Yu.K. Petrenya, P.S. Shilin, DOI: 10.18721/JE.11205>

i i i i
i i i
i g
i Business financing |
f r 4 i
(Enterprise f‘- Customers and
and suppliers) _g investors
yr—4 (supported by the
r i
F enterprise)
State financing i- !
controlled by the - :
.3 enterprise = __d !
i ——
o s
o r_ 4 !
i- State analysis of market
A ;
— L . and infrastructure
State financing A Joint financing by
y 4
P state and the
_— enterprise.in
1 L common national . .
! A . . i i
i et and international i i
B .
R projects | |
TRL-1 TRL-2 TRL-3 TRL-4 TRL-5 TRL-6 TRL-7 TRL-8 TRL-9

Fig. 1. Development dynamics and funding sources

Study methodology. As a clear illustration of
the scale and dynamics of large project funding,
we present the «Technological readiness level»
model initially developed by NASA for space
exploration. The model allows to decompose the
development process of new products and
technologies into stages and to forecast the costs.
The model was later adapted by the US
Department of Energy to evaluate its projects.’
The process of developing a new technical unit
or technology is divided into 9 technological
readiness levels (TRL):

1 — initial phase of scientific research;

2 — intensive research, identification of
practical application areas;

3 — applied analytical and laboratory studies;

4 — creation of basic technological
components;

5 — integration of the main and supporting
technological components, simulation of the
operating conditions of the technical unit;

6 — development of the representative model
of the unit (prototype), testing in real conditions;

7 — bringing the prototype to the required
technical level, testing;

2 Ofitsial'nyi sait Departamenta energetiki SShA.
URL: http//:www.energy.gov

8 — successful
certification;

9 — experimental operation of technology or
technical unit.

The structure of funding at each stage is not
uniform, private and public involvement is
expected (Fig. 1).

The distribution shown is confirmed by R&D
funding statistics in the leading countries of the
world economy (Tab. 1).}

The 2016 rating composed by the UNESCO
Institute for Statistics that the leading countries
retained their positions in the R&D funding
volume, and that there is positive dynamics in a
number of countries (Tab. 2).*

In accordance with international practice
and depending on the industry, companies
invest an average of 1—5 % of their annual
income in innovation (R&D and foundations).
In Russia, the figures are slightly lower, and
amount up to 2 %.°

completion of testing,

3 National Science Board: analit. izd. Arlington, VA:
National Science Foundation (NSB-2016-1). (2016) 45.

* Ofitsial'nyi sait Instituta statistiki Tunesko. URL:
http//:www.uis.unesco.org

3 Science, Technology and Patent Statistics: analit.
izd. URL: http//:www.oecd.org
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Table 1
R&D funding structure in the world in 2012—2014

R&D R&D investment ratio, %
Country | funding,
$ billion | business | public |foreign | others
USA 457 60.9 | 27.7 | 45 6.9
China 334 746 | 21.1 | 0.9 3.4
Japan 162 755 | 17.3 | 0.5 6.7
Germany 103 66.1 292 | 43 0.4
South Korea 68 75.7 | 238 | 0.3 1.1
France 58 55.4 35 7.6 2.0
United 42 46.6 27 | 20.7 | 5.7
Kingdom
Russian 37 282 | 67.6 | 3.0 1.2
Federation
Poland 8 30 61 5.6 3.4
Table 2
Ratio of public and private investments in R&D
R&D | R&D investment ratio, %
Country funding,
$ billion | Pprivate public
USA 457 70.6 29.4
China 369 77.3 22.7
India 48 35.5 64.5
Russian Federation 44 59.6 40.4
Australia 22 56.3 43.7
The public policy on co-financing

development has its own features in different
countries.

1) The United States.

In addition to direct R&D funding (27—
30 %), the state has also been developing
mechanisms for protecting intellectual property
rights, a strategy for technological development
of the country, identifying promising areas for
scientific research. Currently, there is a clear
tendency to develop indirect methods of
influence in the field of R&D.®

Special-purpose  budgetary  funding for
research is carried out on a competitive basis.
Budget contracts and grants are allocated to

¢ Science and Engineering Indicators 2008: otchet
Nats. soveta po nauke SShA. URL: http//: www.nsf.gov
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government laboratories and research centers,
industrial companies and other private-ownership
organizations. About half of all fundamental
research is carried out by universities at the
expense of the federal government. Most of the
applied work under federal contracts is carried out
by industrial companies.

Regarding the priorities of the US innovation
development (Tab. 3), a noteworthy feature is
the increase in the volume of long-term R&D
funding in the energy sector, which has been
observed since 2013.7

Industrial companies provide funding for
more than 70 % of R&D (mainly, applied
research), public research institutions are
involved in fundamental research projects.
Priority is given to projects covering several areas
of science and technology that have commercial
value in the long term.?

The Department of Energy (DOE)
coordinates the implementation of the R&D
program related to the energy sector through
sector-specific agencies and national research
laboratories under their jurisdiction. Government
contracts can also be granted by one of the
Federally Funded Research and Development
Centers (FFRDC). Basic research is carried out
by colleges and universities (53 %), business
sector (20 %), FFRDC and laboratories (15 %),
others (12 %). Laboratories have the financial
capacity to employ third-party organizations on
a competitive basis. Private research centers
involved in performing such services often use
the research equipment of national laboratories.

In addition to the above functions, DOE
often acts as a link between the authors of new
developments and venture funds (there are 26
large funds), provides funding for product
prototype development, and organizes exhibitions
of new projects.

2) The European Union.

Public support for innovation in the
countries of the European Union (EU) shares a
common approach in a number of key areas [7]:
— simplified procedure for setting up a business
(a common EU database has been developed);

7 US Federal Budget 2017. URL: https://www.
usa.gov/budget

8 Small Innovative Company Growth: Barriers,
Best Practices and Big Ideas. U.S. Small Business
Administration. W., 2015.
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Table 3
R&D Funding in the United States, $ billion.
Departments and agencies year

2013 2014 2015 2016 2017
Department of Defense 63 838 63 856 65 547 70 872 72 825
Department of Health and Human Services 29 969 30 912 30 453 31 942 32714
National Agency for Aeronautics and Space Research 11 282 11 667 12 145 12 410 12 043
Department of Energy 10 740 11 359 14 354 14 405 17 160
National Science Foundation 5319 5729 5944 6 117 6 529
Department of Agriculture 2116 2418 2452 2 674 2923
Department of Commerce 1 360 1632 1524 1913 1 888
Department of Veterans Affairs 1164 1174 1178 1220 1252
Department of Transportation 829 853 885 924 1065
Department of National Security 684 1032 919 579 585
Environmental Protection Agency 532 560 523 516 530
Department of Education 319 323 279 242 248
Others 2 180 2 167 2 075 2 324 2 571
Total expenditure on R&D 130 332 | 133682 | 138278 | 146138 | 152333

— a set of measures to secure and protect the
intellectual rights of the developers of new
technologies;

— financial support mechanisms for small and
medium-sized businesses;

— incentive mechanisms for innovative product
developers and manufacturers (tax incentives);

— conditions that stimulate improving the
educational level of employees.

Determining the priority areas for the
development of the energy sector, planning,
organization and funding of R&D in European
countries is carried out, as in the US, through
public-private partnerships [4]. The division of
responsibility for determining the R&D areas is
shown below for Germany (Fig. 2).

The Federal Government identifies the priorities
for development. The Energy Research Program
is developed under the guidance of the Federal
Ministry of Economics and Technology (BMWi).

Private companies are bidding for receiving
state grants with co-financing of the research with
the involvement of educational and research
organizations. The responsibility for holding
competitive tenders and allocating funds rests with
agencies in the relevant areas: the German
Research Foundation (DFG), the German

Energy Agency (DENA), the Federal Office for
Radiation (BfC), etc.

3) China.

Since 1999, China has been implementing a
state policy for industry modernization and
technological development. In particular, the
Program for the Technological Development of
Enterprises has been adopted, aimed at increasing
the profitability and adaptability of industries to
the market economy conditions.

Developers and manufacturers of new
machinery and technology have been offered a
set of financial mechanisms, including direct
government investments, state loans, investments
of local governments, relevant industries and
enterprises, preferential bank lending (the State
Development Bank of China). Priority is given
to investment projects with a long production
cycle. Particular attention is paid to facilitating
direct foreign investment for reforming and
technological upgrade of the industry.

A number of measures are aimed at ensuring
cooperation in the research sector. In particular,
research centers have been exempted from
paying duties for imported equipment and from
sales tax in technology transfer, specialized
investment funds for supporting scientific
activities have been established.
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Fig. 2. R&D funding model in Germany

Source: BMWA — Federal Ministry of Economics and Labor; BMU — Federal Ministry of the Environment,
Nature Conservation and Nuclear Safety; BMVEL — Federal Ministry of Consumer Protection,
Food and Agriculture; BMBF — Federal Ministry of Education and Research.

In addition, when innovative companies are
created at the expense of Chinese investors,
restrictions are removed for individuals to
acquire shares in the authorized capital of these
companies [3].

Fiscal policy mechanisms include exemption
from value added tax and customs duties on
imported equipment and technologies for projects
involving foreign capital; the state can also provide
guarantees for foreign investment in projects approved
by the government and appraised by state experts.®

In order to reduce the debt ratios of
enterprises, there is an opportunity of «debt
transformation into a share», which means that
asset management is temporarily transferred to
experts of a commercial bank.

The Foreign Trade Law of the People's
Republic of China stipulates that the state uses
such forms of export support as export credits,
VAT refunds and other measures stimulating the

9 2014 Global R&D forecast. Battelle, R&D
Magazine. December 2013. URL: http:// www.battelle.org
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development of foreign trade, including support
for the activities of the Chinese Committee for
the Promotion of International Trade, establishing
exporters’ associations, foreign trade development
funds, etc. In order to protect domestic
manufacturers, China uses almost all available
means used by other countries (regulation of
customs duty rates, import quotas and licensing,
temporary or complete bans on the import of
goods, the institute of special importers,
imposition of anti-dumping duties, etc.).

In accordance with the Regulation of the
People's Republic of China on the export and
import of goods, the state performs insurance of
export credits, provides information services to
support enterprises in world markets. In particular,
free information services are provided (MVTES of
the PRC), databanks of the enterprises have been
established to use the information by partners
abroad, assistance in defending interests in
conducting anti-dumping investigations abroad and
applying discriminatory measures against Chinese
manufacturers has been provided.
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4) Russia.

To date, a system of direct and indirect
stimulation of innovation has been established in
the Russian Federation. The mechanisms of direct
stimulation are: budgetary funding of science,
selection of priority areas of development
(programs, strategies), government contracts,
public procurement, subsidies and guarantees to
private banks, creation of consortia, engineering
centers, clusters, scientific and technological
parks, science cities, etc. Tax preferences for
participants of innovative activity (establishing the
tax base and granting tax privileges), customs
regulation, involvement of the existing industrial
and innovation infrastructure in the economic
circulation on the basis of industrial clusters are
indirect support mechanisms.

The system of ensuring innovation at the
state level is a multi-level system for determining
the areas, funding and control of the participants
of the process (Fig. 3).

There is a number of normative and legal
acts regulating innovative activity (first of all, in
companies with state participation), as well as
determining the procedure and amount of
research funding. In order to form a competitive
and efficiently functioning sector of applied
research and development, a list of research and
development topics listed in the Federal Target
Program «R&D for priority areas of the
development of the science and technology
complex of Russia for 2014—2020» has been
established for each development area.’® The
annual amount of funding for the program's
activities is more than 25 billion rubles.

To stimulate investment activity in Russia,
legislative acts establishing a new mechanism, a

0 O federal'noi tselevoi programme «Issledovaniia
i razrabotki po prioritetnym napravleniiam razvitiia
nauchno-tekhnologicheskogo kompleksa Rossii na
2014—2020 gody: Post. Pravitel'stva RF Ne 426 ot
21.05.2013 g. URL: https://www.consultant.ru
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special investment contract, have been adopted.'
The contract guarantees to the investor for the
entire validity period:

— stable conditions for doing business (provided
that the investors fulfill their obligations);

— tax privileges and relief from payment of
customs charges;

— preferential lease terms payment for public
and municipal property use;

— conclusion of long-term government contracts
with an industrial enterprise as a single supplier.

There is a well-known positive experience of
using such a mechanism in China. In 1991—
1998, the annual volume of investments grew
more than tenfold, from $4.4 to $45.5 billion.

Some other financial and regulatory measures
to stimulate innovation are also being implemented.
For example, in order to involve the existing
industrial and innovation infrastructure of
enterprises with a common industry affiliation or
with common points in the production and
technological cycle in the economic turnover, a
legislative basis for the creation of industrial
clusters has been created at the state level."? The
associations included in the Register of Industrial
Clusters of the Ministry of Industry and Trade of
Russia have the right to receive public support
for reimbursement of a fraction of the costs
when implementing joint projects.'

The mechanisms for venture funding of
projects are a separate category. Government
involvement in providing venture funding of
projects in the Russian Federation has been
implemented since 2013 through 53 foundations
and federal development institutions (the Skolkovo
Foundation, the Assistance Foundation and the
Internet Initiatives Development Foundation).
The Russian Venture Company acts as the state
investor and coordinator.

O promyshlennoi politike v Rossiiskoi Federatsii:
Feder. zakon RF Ne 488-FZ ot 31.12.2014 g. URL:
https://www.consultant.ru; O spetsial'nykh investitsionnykh
kontraktakh dlia otdel'nykh otraslei promyshlennosti:
Post. Pravitel'stva RF Ne 708 ot 16.07.2015 g. URL:
https://www.consultant.ru

2.0 promyshlennykh Klasterakh i spetsializirovannykh
organizatsiiakh promyshlennykh klasterov: Post. Pravitel'stva
RF Ne 779 ot 31.07.2015 g. URL: https://www.consultant.ru

'3 Ob utverzhdenii Pravil predostavleniia iz federal'nogo
biudzheta subsidii uchastnikam promyshlennykh
klasterov na vozmeshchenie chasti zatrat pri realizatsii
sovmestnykh proektov po proizvodstvu promyshlennoi
produktsii klastera v tseliakh importozameshcheniia: utv.
Post. Pravitel'stva RF Ne 41 ot 28.01.2016 g. URL:
https://www.consultant.ru
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Analysis of the experience of applying the
proposed mechanisms in research and development
allows to identify a number of areas that require
adjustments and revisions of approaches. A
significant amount of funding for research and
production companies with government involvement
with limited subsidies and concessional lending
to private entities are among the most significant
ones. Taking into account the specifics of the
Russian market of manufacturers and developers
of power generating equipment, this approach
leads to insufficient funding for projects in
critical areas of the economy in conditions of
stagnation and a drop in demand for products.

Results of the study

1. We have analyzed the foreign experience
of state regulation of innovative activity in the
field of power engineering.

2. We have considered the mechanisms of
state influence on innovation activity in the
Russian Federation in the case of the energy sector
and identified the priority areas for development.

Conclusions. Analysis of global trends in the
organization of funding for technological projects
and introduction of new technologies has shown
that the principle of independent provision of
innovative activity in power engineering by private
investors is a common myth. State support of
knowledge-intensive industries is carried out in all
technologically advanced countries. As a rule, the
mechanism of public-private partnership is
applied at various stages of development of
technical units. The forms of funding are different:
direct investments in research through authorized
organizations (foundations, laboratories, research
centers), direct funding for works (grants,
concessional lending), tax and customs privileges,
identification of priority areas for technological
development, mechanisms to secure and protect
intellectual rights, information and organizational
support for innovative enterprises.

In Russia, to date, a system of state support
and regulation of innovation activities has been
established, which is widely used in the field of
power engineering among others. The existing
regulatory framework fixes the priority areas of
industrial development, elements of the state
infrastructure, as well as mechanisms for direct
and indirect funding of research and development.

In the future, it would be appropriate to
consider the ways of developing methods for
assessing the effectiveness of funding innovation
in public-private partnerships.
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INFRASTRUCTURE OF THE NENETS AUTONOMOUS DISTRICT
AND ITS INFLUENCE ON THE REGIONAL EXTERNAL ECONOMIC ACTIVITY

S.A. Chernogorskiy, K.G. Sorokozherdyev, P.M. Pakhomova

Peter the Great St. Petersburg Polytechnic University, St. Petersburg, Russian Federation

Steady development of Russian regions largely depends on the level of regional foreign
economic activity, which is primarily determined by the state of the infrastructure of the region
itself. This study answers the question of the impact that the infrastructure of the Nenets
Autonomous District exerts on the regional foreign economic activity and assesses the role of
infrastructure in the economic development of the region as a whole. At the beginning of the
study, we have analyzed the main problematic aspects of the development of the region, which
include, in particular, weak and underdeveloped infrastructure, a poor network of regional roads,
a low supply of population and businesses with electricity and communication services. The
same problems may determine low production efficiency in the region, which ultimately,
together with the foreign economic activities, will determine the standard of living in the Nenets
Autonomous District. The study presents a number of infrastructure factors, such as the length
of roads, inland waterways, investment in fixed assets, domestic expenditure on research and
development, per capita income of the population, the volume of heat energy provided, the
freight turnover of the region, the volume of telecommunications services provided, as well as
the gross regional product of the Nenets Autonomous District; these factors are considered as
exogenous in the model. The three main indicators of the region's foreign economic activity that
are exports, imports and foreign investment act as endogenous factors in the model. Based on
statistical data for 2005—2015, the regression equations are constructed and the obtained
dependences are analyzed. The method of constructing ADL models is applied in the study,
which implies the influence of the above factors not only for the corresponding period, but also
for previous periods. The resulting model equations can be used to create a strategy for the
development of the region, as well as for forecasting macroeconomic processes. The main
impact of infrastructure factors is on investment flows, while the impact of these factors on the
flow of exports and imports is very insignificant.

Keywords: external economic activities of a region; factors of infrastructure; export-
oriented approach; Nenets Autonomous District
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NHOPACTPYKTYPA HEHEIIKOT'O ABTOHOMHOTI'O OKPYTA
1N EE BINAHUE HA BHEHTHEDKOHOMUWYECKYIO JEATE/IBHOCTD
PEITTOHA

C.A. Yepnoropckuii, K.I'. Copokoxepapes, I11.M. ITaxomoBa

Cankr-IlerepOyprckuii moautexHuueckuii yausepcuret I[lerpa Benukoro,
Canxr-Ilerepoypr, Poccuiickas ®eneparyis

Pa3BuTHe POCCUICKUX PErMOHOB BO MHOTOM 3aBMCHUT OT YPOBHSI Pa3BUTHS PETMOHAIIb-
HOM BHEUTHEIKOHOMUYECKOM AESTENbHOCTH, MOCIEAHSISI BO MHOTOM OMPENENSIeTCsS] COCTOSI-
HMeM WHOPacTpyKTypbsl caMoro pervoHa. JlaHHoe wuccienoBaHKMe OTBeYaeT Ha BOMPOC O
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BJIMSIHUM WMHGPaAcTpyKTypbl HeHellkoro aBTOHOMHOro okpyra Ha passutve chepsl BOI un
OLIEHUBAET POJib MHGPACTPYKTYPhl B 9KOHOMMUECKOM pa3BUTUU perMoHa B 1iejioM. B Hauase
WCCJIEIOBAaHUST aHAIM3UPYIOTCSI OCHOBHbBIE MPOOJEMHBIE MOMEHTBI Pa3BUTHSI PErMoOHa, K KO-
TOPBIM MOXKHO OTHECTH Cj1aboe pa3BUTHE MHOPACTPYKTYPHI, PEAKYIO CETh aBTOMOOMIBLHBIX
JIOPOT, HU3KYIO 00eCIIeYeHHOCTh HAaceJIeHUsI U OM3Heca 2JICKTPOIHEPTUeil U YCIIyraMU CBSI3H.
DTUMHU Xe TpobieMaMy BO MHOTOM OOYCITOBIMBAeTCS HU3KasT 3(P(HEeKTUBHOCTh TIPOM3BOICT-
Ba, YTO B KOHEYHOM HWTOTE COBMECTHO C BHEIIIHEH TOPTOBJIEi perroHa OrnpenesseT YPOBEeHb
xu3HU B HeHellkoM aBTOHOMHOM OKpyre. [IpuBomuTcs Lienblit psin (pakTopoB MHGMPaCTPyK-
TYpBI, TAKUX KaK MPOTSKEHHOCTh aBTOMOOWJIBHBIX JOPOT, BHYTPEHHMX BOIHBIX MYTEH, TPY-
30000pOT, MHBECTULIMM B OCHOBHOW KamWTaj, BHYTPEHHUE 3aTpaThl HA HayYHbIC MCCIICI0BA-
HMS M pa3pabOTKM, CPeaHEMYIIeBbIe JOXOAbI HAaceJIeHNsI, 00beM OTITyCKa TeTUTOBOM SHEPTHUH,
TPy30000pOT pernoHa, 00beMbl OKa3bIBAEMbIX YCIIYT CBS3U, a TaKXKe BAJIOBbIM PErMOHATBHbBIN
MpoAayKT HeHelkoro aBTOHOMHOTO OKpyra — 3T (DaKTOPbl B MOJAEU SIBJISIFOTCS 9K30T€HHbI-
mu. Tpu ocHOBHBIX moka3zaresnsi BOJI perrnoHa — 3KCHOPT, UMIIOPT M MHOCTPaHHbIE MHBE-
CTUIIMY BBICTYMAIOT B MOJENM B KayecTBe SHAOTeHHbIX. Ha OCHOBaHMM CTaTUCTUYECKUX
JaHHbIX 3a Tepuon 2005—2015 IT. CTposITCSl perpecCUOHHbIE YpaBHEHUSI M aHAIU3UPYIOTCS
MHoJlydyeHHbIe 3aBucuUMOCTU. [IpumeHeH Meton nmoctpoeHuss ADL-Mopenei, KOTopblid moapa-
3yMeBaeT BIIMSIHUE BBILLIEYKa3aHHBIX (haKTOPOB HE TOJIBKO 32 COOTBETCTBYIOLIMI MEPUO, HO
TakXe M 3a MpeaiiecTBytonme neproabl. [loaydyeHHbIe ypaBHEHMsS] MOIEIM MOTYT OBITb MC-
MOJIb30BaHbl MIPU CO3MAHMU CTPATETMM Pa3BUTHUSI PErMOHA, a TakXKe JJIsl MTPOTHO3MPOBAHUS
MaKpO3KOHOMUYECKUX TpoueccoB. OCHOBHOE BiMsiHUE (DAKTOPbl MHMPPACTPYKTYpPhbl OKa3bl-
BalOT Ha WHBECTUMLMOHHBIE MOTOKHU, MPU OTOM BJUSIHUE YKa3aHHBIX (PAKTOPOB Ha MOTOKU
9KCIOpTa U UMIOPTa BeCbMa HE3HAUMTENIbHOE.

KiroueBble cjioBa: BHEITHEIKOHOMUYECKAS AEATENIBHOCTh perroHa; (akTopbl MHOpa-
CTPYKTYPBI; CTUMYJIMpOBaHUe dKcropra; HeHelkuii aBTOHOMHBIA OKPYT

Ccbuika npu muruposannn: YepHoropckuii C.A., CopokoxepabseB K.I'., I[Taxomosa I1.M. UHbpacTpykTypa
HeHenkoro aBTOHOMHOTO OKpyra M €€ BIMSIHHME Ha BHEITHEOKOHOMMUYECKYIO NesITeIbHOCTh perrioHa // Hayu-

Ho-texHuueckue Bemomoctu CIIOITIY. Oxonomuyeckme nHayku. 2018. T. 11,

10.18721/JE.11206

Introduction. The Nenets region is located in
the north of the East European Plain, most of
the region lays beyond the Arctic Circle. There is
only one major settlement in the region, the city
of Naryan-Mar, one urban-type settlement
(Iskateley settlement) and 42 rural settlements.
The region is rich in natural resources.! The
Nenets Autonomous District has large reserves of
crude oil, gas, copper and diamonds, whereas
some of the deposits are still not fully explored.
The region looks attractive for investors and it is
striving to improve the basic indicators of social
and economic performance.

The relevance of the research topic is based
on the fact that foreign economic activity is an
extremely important factor of social welfare and
favorable investment climate not only in the
region itself, but also in the country [1]. The role
and significance of Russian regions as the subjects
of international economic activities has recently
increased and the local governments become

I Regionalnyy portal Nenetskogo avtonomnogo

okruga. URL: www.info83.ru

Ne 2. C.62—69. DOL:

more engaged in foreign economic activity,
supporting foreign business in their territories,
helping regional enterprises to enter foreign
markets, creating conditions for effective foreign
economic activity. The infrastructure of the region
exerts some serious influence on foreign economic
activity of the region. The estimation of that
influence makes up the core of the study.

Works of many authors are dedicated to the
problems of infrastructure. For instance,
Smirnova [2] conducts functional analysis of the
regional infrastructure in various aspects and also
clarifies the concept of infrastructure. Ilchenko
and Abramova |[3] assess the infrastructural
potential of the region in the context of further
economic development. Ref. [4] by the same
authors focuses on the infrastructural development
in small towns. Some researchers examine the
development of certain aspects of infrastructure,
in particular, Ref. [5] describes the mechanisms
for improving the transport infrastructure [5].
Some works research various problematic aspects
of regional infrastructure that nned a whole set of
measures to resolve them, see [6]. Some studies
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explore the influence of regional infrastructure on
the overall economic development. For example,
in [7], the authors perform the analysis of possible
directions of activity which are closely connected
to the infrastructure of the region.

Considerable importance for regional foreign-
economic development can be attributed to
territorial advantages: proximity to the markets
and natural resources. The infrastructure, the
auxiliary and main production facilities also play
an important role in the economic development
of the region.

Larionova [8] suggests that the main factors
of foreign economic activity in the region
should be assessed with the following system of
indicators: increase (reduction) of regional
import-substituting industries; growth rate of
the GRP; increase (decrease) in the number of
jobs; increase (decrease) of budget revenues; the
influence on the living standards of the
population; increase (decrease) of investments
in fixed assets due to changes in the capacity of
the domestic market.

Chelnokov, Gerasimov and Bykovsky [9]
proposed the so-called enlarged model of the
regional economy. Unlike the models where the
region acts as a single structured object, the
proposed model focuses on the mechanism of
economic relations between various subjects of
the regional economy. The considered regional
macro-model is a certain compromise between
the complexity and cumbersomeness of the real
model of regional functioning and the need for a
clear structure of basic relationships within the
regional economic mechanism.

In general, all the models have common
features that make it possible to identify the
sequence of actions in assessing the external
economic relations of a region:

1) calculation of the main indicators of
foreign economic relations of the region;

2) assessment of foreign economic activity of
the region on the basis of the calculated indicators;

3) calculation of the main indicators of
regional economic development;

4) Identification of the features of regional
economic development;

5) analysis of the impact of foreign economic
relations on the economic development of the
region.

The purpose of the study is to analyze the
infrastructure of the Nenets Autonomous District
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and to quantify its impact on foreign economic
activity in the region.

The methodology of the study. The study
develops an autoregressive model with a distributed
lag (ADL-model). The model represents the
dependencies of the endogenous indicators of
the regional external economic activity on the
exogenous infrastructural factors.

Experimental or computational study. The
main indicators that characterize the regional
external economic activity are the exports and
imports.

Table 1
Foreign trade of the Nenets.
Autonomous District in dynamics, 2005—2016

Regional exports, Regional imports,
min. USD mln. USD
2005 12.9 1.5
2006 1.2 1.6
2007 228.7 7.6
2008 316.8 4.6
2009 73.4 0.2
2010 2343.8 3.9
2011 3364.3 0.9
2012 1396.3 2.3
2013 1458.2 1.8
2014 1653.4 0.7
2015 1892.4 2.0
2016 2134.7 0.7

Source: Federal Statistics Service. URL: www.gks.ru

The exports of the Nenets Autonomous
District significantly prevail over its imports.
Prior to 2011, the situation was rather uncertain,
but since 2012 the volume of exports has become
more stable.

Characterizing the infrastructure of the region,
we can conclude that the infrastructure of the
region is very poorly developed. Firstly, the length
of the regional road network is only 366 km and
the network has no connection to the network of
public roads of Russia. Secondly, with an extensive
coastal line over 3000 km, there are no large ports
in the district. Moreover, there is no railway
communication in the region, with air transport
playing the key role. Thus, having analyzed the
foreign economic activity and the infrastructure



of the region, we can identify the main problems
of the Nenets Autonomous District:

1) underdeveloped infrastructure: lack of
roads, railways, low power supply and low level
of communication services;

2) small regional population, which means
small permanent workforce who mainly work
mainly n a rotational basis;

3) low-level of diversification of economic
activity. The region largely depends on the
supply of goods from other regions, whereas the
delivery of goods is hampered by the poor
transport infrastructure;

4) low efficiency of production and small
percentage of the population with higher education.

Development of the region during the forecasted
period means achievement of sustainable long-term
socio-economic growth, with consideration of the
mutual interests of governmental institutions, civil
society, the oil and gas industry and the indigenous
population, based on increased compatibility of
economic activities with environmental safety.
Further development of the natural resource base
and active connection to Russia's transport,
transit and export corridors will open up new
opportunities related to the development of new
fields and development of the transport and
logistics infrastructure, including the activation of
traffic along the Northern Sea Route.

The basis of the study is the question of assessing
the infrastructural impact on the regional external
economic activity. The impact will be assessed with
an application of economic and mathematical
modeling based on ADL-models, that is,
autoregressive distributed lag models. The general
methodology of the time series analysis is presented
in [10]. The application of the method to economic
processes has some specific features and is based
upon several important principles [11]. The similar
approach is used in the works researching regional
development of the Russian Arctic [12—14].

The aim of the model is to evaluate the effect
of exogenous indicators on endogenous ones.
Exogenous indicators are indicators that characterize
the regional infrastructure and human activities.
Endogenous indicators are the main indicators of
external economic activity of the region.

In order to evaluate the regional external
activity, we will take exports, imports and inflow
of foreign direct investment into the region.
From the point of view of the chosen strategy,
the goal is to attract investments to the region and
at the same time to improve the infrastructure,
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which in many cases slows down not only
foreign economic activity but the socio-
economic development of the region as a whole.
The model can be described with the help of the
resulting indicator ¥* that is the development of
external economic activity of the Nenets
Autonomous District. In general, development of
foreign economic activity of the region can be
represented by three endogenous variables:

Y! is the exports of goods and services of the
Nenets Autonomous District during the period ¢,

Y* is the imports of goods and services of the
Nenets Autonomous District during the period ?,

Y» is the foreign direct investments in the
region during the period *.

The exogenous variables selected for analysis
are as follows:

Y?! is the gross regional product (GRP),
min. RUR, for the period r— i

Y is the R&D expenditures, min. RUR,
for the period —i;

Y is the per capita income of the population
(RUR per month) for the period #— i;

X!, is the thermal energy sold to all
consumers, thousand Geal, for the period 7— i

X2 is the cargo turnover, mln. tons per km,
for the period r—i;

X2 is the investments in fixed assets made
by organizations with participation of foreign
capital, min. RUR, for the period #— i

X2 is the internal waterways during the

period — i
X2 is the length of the roads for the
period ¢—i;

X% is the communication services rendered

to the population, per capita, RUR, for the
period ¢— i,

In the course of the research, the following
axioms were formulated:

Y ! is the exports of goods and services of NAD,

depends on Y2, 22, v, X%, X%, x!1, x2.

t=i> Tt-i> Tt-i? =i =i =i
Y*?is the imports of goods and services of
NAD, depends on Y2, v v x» x2% xH1

t=i> Tt=i> T =i =i =i =i

12 13
X X5
Y?is the foreign direct investments in the
region, depends on Y2, v, x2, xX%, x2,
XX XD

=i =i
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| L
Table 2
Endogenous and exogenous variables of the model
Endogenous variables Exogenous variables
2 vl ow || | xE | xs | x| xh
Y,” AN N U R I T D C I U CN N RN N SR O 6
4 il | o | as | as | xn | x| xB | b
Source: calculations of the authors.
Table 3
The correlation matrix for the first equation
wo o o v | aa | x| x|l
&l Pearson Correlation 1 , 758 ,667 ,644 —,292 ,450 —,630 ,526
Significance ,007 ,025 ,032 ,384 ,165 ,043 ,096

Source: our calculations.

The first equation of the model in general
form goes as following:

31 _ 3l 21 2 24
Yo =YL+ YL+ Y+ Y+

25 2 1 12

+ X+ X2+ XS+ X2

The second equation of the model in general
form goes as following:

2y 21 2 24 25
Yo=Y+ YL+ YO+ YL+ XD+
26 11 12 13
+ X2+ X+ X5+ X

The third equation of the model in general
form goes as following:

VS XAV e X X
29 11 12 13
+ X2+ X+ X5+ X2

The data on the relevant variables for the
period from 2005 to 2015 were collected For the
calculations.? All calculations were carried out in
the SPSS software. Let us explain the step-by-step
algorithm for obtaining the first equation of the
model. Two other equations were obtained similarly.

The first step is to check the endogenous
variable for autocorrelation® with the Box-Ljung

2 Ofitsial'nyi internet-resurs Minekonomrazvitiia RF.
URL: http://orv.gov.ru/regions/details/58; Statisticheskaia
informatsiia po NAO. URL: http://knoema.ru/atlas/
Russian-Federation/Nenets-Autonomous-District

3 S.K. Antipov, Statistika. Metody analiza problem
mirovoi ekonomiki: ucheb. posobie, St. Petersburg,
Izd-vo Politekhn. un-ta, 2012.
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test. We need to determine the required lag for
the variable. The study showed that the strongest
significance of the indicator goes with a lag of one
year. As the lag increases, the significance of the
data reduces. Accordingly, the endogenous
variable with a one-year lag is taken in the model.

The next step in the analysis is construction
of a correlation matrix with the variables of the
model. According to the matrix, the gross regional
product (¥,2!) exerts the greatest impact on the

regional exports (¥,*'). The impact of other

indicators is not that high. In order to make up a
model, only the variables with correlation
coefficient of 0.6 and above were selected.
Therefore, the variables ¥,*2, v,24, x/!, will also
be selected as influencing factors (see Tab. 3).
Next, the appropriate lags are selected for
the influencing factors. The selection is carried
out with the correlation coefficients. According

to the calculations, the variables Y2 and Y2
have a stronger influence on the endogenous
variable with a one-year lag, while the other two
influencing factors show the best results for the
zero-lag. Hence, the first equation of the model
in the structural form can be represented as follows:

31 _ 31 21 2
Y7 =ay+aY +a) L +aY, T+
+a, Y va X!

The coefficients of the regression equation
are calculated in the SPSS software (see Tab. 4).
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Table 4
Coefficients for the equation of the first model equation
Coefficients Std.error t-statistics P-value Low 95 % Upper 95 %
Y-intercept. 11938,53 10121,7 1,179499 0,303561 —16163,8 40040,87

Variable 1 —0,72049 0,606047 —1,18884 0,300256 —2,40315 0,962164
Variable 2 0,077421 0,036235 2,136651 0,099461 —0,02318 0,178025
Variable 3 —40,1828 55,47822 —0,7243 0,508978 —194,215 113,8494
Variable 4 —0,15433 0,085177 —1,81185 0,144237 —0,39082 0,082162
Variable 5 —30,959 30,31 —1,021 0,36 —115 53,21
Source: our calculations.

Table 5

The variance analysis of the first equation

daf SS MS F Significance F
Regression 5 8841998 1768400 3,052374 0,15106
Residual 4 2317409 579352,2
Total 9 11159407

Source: the data we have compiled.

After the performed calculations it is possible
to make up the equation:

Y =11938.53-0.72Y2) +0.07v 2 -
~ 40.18Y,2 - 0.157,** - 30.96 X,

According to the obtained equation, all the
variables except GRP affect the regional exports
negatively. The impact of the selected factors
seems to be insignificant, which may be due to
the fact that NAD exports are mainly influenced
by factors not related to the regional infrastructure.

The analysis also involves checking the first
equation for significance using the Fisher test
(see Tab. 5).

The significance of the equation is confirmed
by the Fisher criterion, according to the table,
F > Significance F, which confirms that the
model is accurate.

The second and third equations of the model
are obtained in a similar manner, with the same
methods. According to the correlation matrix, the
indicator of imports of goods and services of the
NAD (1*%) is influenced by x/!' which is the

t—i
thermal energy sold to consumers and X?, which

is the investments in fixed assets made by
organizations with participation of foreign capital.

After carrying out of the correlation analysis,
we get the equation in the structural form:

Y,32 =a, + alY,3_21 + azX,l_ll + a3X,1_31.
After the calculations, we obtain the second
equation:
Y? = -16.13-0.78Y,2 +0.05X ", +0.0002X),.

Now we consider the third equation of the
model. According to the correlation matrix, the
variable ¥* is influenced by the following
exogenous factors:

Y22 is the R&D expenditures, min RUR,
for the period ¢ —i;

Y is the income of the population per
capita (RUR per month) for the period ¢ — i

X2, is the internal waterways during the

period ¢ — i;
X2 is the length of the roads for the
period ¢ — i;

X2 is the communication services rendered

t—i
to the population, per capita, RUR, for the
period ¢ — i;
X2 is the cargo turnover, mln tons per km

for the period ¢ —i;

After evaluating the correlation matrix and
choosing the lags for the ADL-model, we obtain
the structural form of the third equation:

33 _ 33 2 25
Y7o =ay+aY +aY 5 +as X0+
26 29
+a, X5 +as X5,

After the calculation of the coefficients we
get the third equation of the model:

Y® = -3072151 +0.6Y,3 +14.73V3 +
+7783.9X% - 386.25X%, - 972.9X%,.

67



‘St. Petersburg State Polytechnical University Journal. Economics, Vol. 11, No. 2, 2018

As a result, the model of the infrastructural
influence on the external economic activities of
the NAD can be represented as follows:

Y =11938.53-0.72Y +0.07V* -
- 40.18Y% - 0.15Y,** - 30.96 X},

Y? =-16.13-0.78Y,2 + 0.05X /", +0.0002.X /"

t-1>
Y3 =-3072151+ 0.6V +14.73Y 2 +
+7783.9X7 - 386.25X%, —972.9X7,.

The results and discussion. The obtained
system of equations allows finding the dependence
of external economic activity on the factors of
regional infrastructure. Low import figures for the
region can explain the obtained equation. In
general, we can conclude that regional imports
are not subject to significant influence of the
infrastructural factors. The flows of foreign direct
investment are much more dependent on the
infrastructure than the export-import ones. The
main stimulating effect for the FDI is provided by
the R&D expenditures and by internal waterways.
Because of road infrastructure of the region is
isolated from the Russian road network, a

negative coefficient was obtained for X2,

The scientific novelty of the study is in
clarification of the current trends in the
dynamics of external economic activity of the

Nenets Autonomous District. The results of
these studies can be used for creating a strategy
for the regional development, as well as for the
medium-term forecasting purposes.

Conclusions. In the course of the study, the
external economic activity of the Nenets
Autonomous District was analyzed and the main
problematic aspects of the regional infrastructure
were identified.

The main infrastructural factors influencing
and determining the regional foreign trade activities
were considered. Indicators characterizing the
development of foreign economic activity were
chosen, namely, they are the volume of exports,
imports and direct foreign investments in the region.

A system of three equations, each of them
modeling the dependence of foreign economic
activity on the influencing factors, was obtained.
The infrastructural factors primarily impact
investment flows. The influence of the factors on
the export-import flows has turned out to be
insignificant. It is likely that external trade is
primarily determined by non-infrastructural
variables that were not considered in the study.

The obtained dependencies can be used not
only in forecasting of macroeconomic processes
for the region for the next decade up to 2030,
but also for the development of the regional
economic strategy.
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THE GENESIS OF ACCOUNTING AND ANALYTICAL SUPPORT
FOR MANAGEMENT OF REVENUES AND EXPENDITURES
OF ECONOMIC AGENTS
IN THE RETAIL SEGMENT OF THE CONSUMER MARKET

N.S. Necheukhina, O.V. Mustafina

Ural State Economic University, Ekaterinburg, Russian Federaton

Functioning of economic entities in the retail segment of the consumer market is
accompanied by the revenue and expenditure management system. Modern conditions of
functioning in Russia, make new demands on the quality of data supply to the retail
business, on the basis of which management decisions are made. Accounting and analytical
support of income and expenditure is one of the most important areas that allow to
generate data in accordance with the information needs of the management of an economic
entity. The main idea of the scientific research is to analyze the historical impact of the
economic and accounting thoughts on the formation of attitudes and the determination of
the essential characteristics of accounting and analytical support of revenues and expenses
of the economic entity of the retail segment of the consumer market of the new Russia. The
methods proposed in this research are methods of analysis, synthesis, comparison, group
and generalizations. It is considered the incremental development of accounting thought in
respect of accounting and analytical support for the control mechanism of income and
expenses of the economic entity of the retail segment of the consumer market. The stages of
formation and development of accounting and analytical support as an economic category
are identified. Given the author's interpretation of the main aspects of the perspective
development of accounting and analytical support of revenues and expenses of the
economic entity of the retail segment of the consumer market. Compared the theoretical
foundations and approaches to defining the essential characteristics of accounting and
analytical support for income and expenses. Author's concept of the content of accounting
and analytical provision of income and expenditure in economic entities of the retail
segment of the Russian consumer market are presented. It is analyzed the complex of
problematic issues of methodological character, which had an effective impact on the
establishment of modern accounting systems of economic entities of the retail segment of
the consumer market. It is designed methodological approaches to the organization of the
work of economic activity in the current conditions of management, which makes it
possible to improve the effectiveness of management decisions.

Keywords: entities of the retail segment of the consumer market; accounting and
analytical support; revenues; expenses and results of operations
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I'EHE3NC YYETHO-AHAJIMTUYECKOI'O OBECIIEYEHUA YIIPABJIEHUA
JOXOJAMU N PACXOJAMHU DKOHOMMNYECKUX CYBBEKTOB
PO3HNYHOT'O CETMEHTA ITIOTPEBUTEJIBCKOI'O PbIHKA

H.C. Heueyxuna, O.B. Mycraduna

Vpanabckuit rocy1apCTBEHHbIM 9KOHOMUYECKUI YHUBEPCUTET,
r. Ekatepun0ypr, Poccuiickas @eaepauns

DyHKIIMOHUPOBAHNE BKOHOMUYECKUX CYOBEKTOB PO3HUYHOIO CErMEHTa MOTPeOUTENb-
CKOT0O PbIHKA COMPOBOXIAETCSI CUCTEMOW yMpaBieHus aoxodamu U pacxogamu. Cospe-
MEHHbIE YCJIOBUSI (DYHKIMOHUPOBAHMSI SKOHOMMUYECKUX CYyObeKToB B Poccum mpembsiBisi-
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0T KA4eCTBEHHO HOBBIE TpeOOBaHUSI K MHMPOPMALlMOHHOMY OOECIEYeHUIO PO3ZHUYHOIO
TOpProBoro OW3Heca, Ha OCHOBE KOTOPOIrO IPUHMMAIOTCSl YIpaBieHUYeCKHUe pelIeHus.
YyeTHO-aHaIMTHUEeCKOe OOecreueHre J0XOM0B M PacxoloB — 3TO OJHO M3 BaxKHEHIIMX
HanpapJeHUi, MO3BOJISIIOLIMX B HAacTOsIlee BpeMsi chOpMUPOBATh NaHHbIE B COOTBETCTBUU
¢ WHOOPMAUMOHHBIMU TMOTPEOHOCTSIMU YMpaBieHUs] SKOHOMUYECKHUM cyobekToMm. Llenb
WCCIENOBAaHUS — TIPOBEACHUE aHAJIM3a WMCTOPUYECKOTO BIUSHUS 3KOHOMUKO-YYETHOM
MBICJIM Ha (OPMUPOBAHUE B3IISIIOB U OMpPEIESIEHHS] CYITHOCTHBIX XapaKTePUCTUK YUETHO-
aHAJIMTUYECKOTO 00eCreYeHusl JTOXOJA0B U PacXOlOB B 9KOHOMUYECKUX CyOBbEeKTaX pO3HUY-
HOTO CErMeHTa MOTPeOUTENbCKOro pbiHKa HoBoil Poccuu. MccnenoBaHue mpoBOIUIIOCH C
TMOMOIIIbIO METO/IOB aHaJIu3a, CUHTe3a, CpaBHEHUs, TPYNIIUPOBKU U 00061eHust. PaccMor-
pPEeHO TOA3TAITHOE Pa3BUTHUE YYETHOW MBICIM B OTHOIIEHWH YY€THO-aHAJIUTUYECKOro obec-
TMeYyeHusi MeXxaHu3Ma YIpaBJIeHMS JOXOdaMU M pacxodaMyd B IKOHOMHUYECKUX CYyOBEKTax
PO3HUYHOTO CErMEHTa IMOTPEOUTENIbCKOTO pbIHKA. BbIZeNeHbl 3Tanbl CTAaHOBJIEHMS U pa3-
BUTHSI YUETHO-aHAJIMTMYECKOTO OOeCIieYeHMs KaKk SKOHOMMYeCKoi Kareropuu. [laHa Tpak-
TOBKA OCHOBHBIX aCIEKTOB IMEePCIMEKTUBHOTO Pa3BUTHUS YYETHO-aHAJIMTUUECKOTO obecrieue-
HUSI JOXOAOB M PACXOIOB B 3KOHOMUYECKHUX CYOBEKTaX PO3HMYHOIO CErMEeHTa TMOTpeOM-
TEIbCKOTO pbIHKA. COMNOCTaBJIeHbI TEOPETUUYECKUE OCHOBBI M TIOAXOIObI K OIPEneIeHUIO
CYLIHOCTHBIX XapaKTePUCTUK YYETHO-aHAJTUTUYECKOTO O0eCTeueHUsI TOXOAOB U PACXOMIOB.
TpencraBneHa KOHIEMIIUS COAePKaHUS YIeTHO-aHAIMTUUECKOTO OOECTIeYeHUsT TOXOI0B U
pacxoJoB B 9KOHOMUYECKUX CYOBEKTaX PO3HMYHOTO CerMEHTa IMOTPEOUTEIbCKOTO pPBIHKA
Poccuu. Ilpoananu3upoBaH KOMILIEKC ITPOOJIEMHBIX BOIIPOCOB METOIOJOIMYECKOIO XapakK-
Tepa, YTO OKa3ajo BO3IEHCTBHME Ha CO3MaHUE COBPEMEHHBIX YYETHBIX CUCTEM 3KOHOMMYE-
CKMX CyOBEKTOB PO3HMYHBLIX CETMEHTOB ITOTPEOUTENIbCKOIO phiHKA. PaszpaboTraHbl MeTOHO-
JIOTUYECKME TMOIXOAbl K OpraHU3alMU 3KOHOMUYECKON AEsITebHOCTU B COBPEMEHHBIX yC-
JIOBUSIX XO35IMICTBOBAHMSI, MO3BOJISIIONIME MOBBICUTH 3 (GEKTUBHOCTh MPUHUMAEMBIX yIpPaB-
JIEHYECKMX pelLIeHUi. YUeTHO-aHAIUTHYecKoe obecrieyeHue J0XOM0B U PacXol0B IKOHO-
MMUYECKUX CYObEKTOB PO3ZHMYHOTO CErMEHTa MOTPEOUTENbCKOro phIHKA MO3BOJSIET 3 dbeK-
TUBHO pealn30BaTb OCHOBHbIE (DYHKIMM YIpaBlIeHUs, HO CYIIECTBYeT OIpaBiaHHas U
000CHOBaHHasi HEOOXOAUMOCTb MTPOAOJIKATh UCCIIEA0BaHUSI B JAaHHOM HalpaBieHUH.

KinioueBbie cj10Ba: 9KOHOMUYECKUI CYOBEKT PO3HUUYHOTO CErMEeHTa MOTPEeOUTETHCKOTO
PBIHKA; YYETHO-aHAJTUTUYECKOe 00ecIeueHre; JOXOIbl; PACXOMbl; pe3yJbTaT AeSITeTbHOCTI

Ccbuika npu nutupoBanun: Heueyxuna H.C., Mycraduna O.B. 'eHe3uc ydyeTHO-aHAIMTHMYECKOTO obecrie-
YEHUSI YIpaBICHUsI JOXOAaMU U pacXolaMi SKOHOMUYECKUX CYObEKTOB PO3HUYHOIO CErMEHTa MOTPEeOUTENbCKOTO
poiHka // Hayyno-texuuueckue Begomoctu CIIOITIY. DkoHomuueckue Hayku. 2018. T. 11, Ne 2. C. 70—80.
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Introduction. Economic subjects of a retail
segment of the consumer market are the steadiest
against risks of development of branches of the
Russian economy today. Despite the challenges in
Russian economy, they remain leaders in
employment of the population, performing
important economic and social functions, acting
as a sales channel for manufacturers of consumer
goods (economic subjects of food, nonfoods and
agricultural producers). A large number of economic
subjects of the retail segment of the consumer
market and their enterprise initiative stimulate the
development of internal production in rather
difficult economic conditions of Russia. They
provide growth of internal production and GDP
of Russia, thus promoting expansion of channels
of retail sale. The modern unstable and changing
economic environment of Russia and uncertainty
increase the importance of adopting effective
administrative solutions of the economic subjects
of retail segments of the consumer market

promoting dynamic development in using modern
management tools including accounting and
analysis systems [3, 17].

Accounting and analysis systems allow to
gain competitive advantages by creating an effective
control system. The main components of effective
dynamic development are the income and expenses
which need to be planned, controlled, competently
reflected in accounting and reporting according
to standards of the current legislation and IFRS.
Comparison of the income and expenses determines
the financial result of activity, as these two
components need effective management. Despite
the available western (international) and Russian
practice of modern innovative methods and
instruments of management increasing the efficiency,
introducing accounting and analysis systems in
the process of managerial decision-making of
economic subjects of retail segments of the consumer
market remains today an urgent and debatable
issue for theorists, analysts and practitioners.
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Genesis of accounting and analysis systems,
development of theory and practice is a rather
interesting direction of study in the field of
economic knowledge at all levels. The need for
research is primarily due to the social and
economic importance of economic subjects of
retail segments of the consumer market for the
economy of any country. Despite different
operating conditions, experience in management
of significant components of activity of branch
economic subjects is necessary for development
of the general theory, methodology and practice
of financial and economic management. We
have carried out sufficient research into the
present stages of formation and development of
accounting and analysis systems as an economic
category in Russia and world practice.

Research of stages of formation and
development of economic thought on accounting
and analysis in Russian and foreign practice.
Successful and effective functioning of economic
subjects of retail segments of the consumer market
in modern unstable conditions depends on the
efficiency of activity, strategic administrative decisions
and innovative tools of financial management.

Genesis of conceptual and theoretical
approaches of effective management of production
and economic activities includes using accounting
and analysis systems in achieving the set of
current and strategic tasks. Since the 1990s,
western theorists and practitioners carried out
major studies in this field. Norton developed a
system of the balanced indicators which is used by
world and Russian leaders in practice of financial
and economic activity.

Norton and Kaplan’s book «The Strategy-
Focused Organization: How Balanced Scorecard
Companies Thrive in the New Business
Environment» considering the principles of
organizing effective production and economic
activity focused on development strategy based
on the balanced scorecard system (BSC) was
translated into Russian in 2001.

The BSC system was studied and introduced
into practice in foreign companies by John Kelly
(Crown Castle International), Janice Koch (AT&T
Canada), Lauren Keller Johnson (Ingersoll-Rand),
Julie A. Chesley (National Reconnaissance Office),
Ann Field (Trammell Crow), James Creelman
(BT Worldwide), Craig Naylor (DuPont Engineering
Polymers), etc. [7—9].
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The leaders of the companies that achieved
fairly good results shared practical experience in
implementing the BSC with David Norton and
Robert Kaplan (the experience of the leading
leaders of western companies is summarized in
the Balanced Scorecard Report journal), this is a
unique experience of companies in the public
and private sectors of the economy that managed
to achieve high performance results focused on
strategic development.

Unique achievements of financial management
became available to the Russian audience of top
managers (practitioners) and researchers (theorists)
when collection of examples of effective use of
the BSC was published. The first edition was
intended for top and middle managers of Russian
enterprises introducing strategic management in
the practice of financial control. The main financial
component is profit, and its main components
are income and expenses. Strategic objectives of
foreign companies in the financial component
are governed by the strategy of income growth
through functions of management and price.
New indicators and instruments of increasing
efficiency were needed for introducing strategic
management and making effective decisions.
Such tools as management accounting, budgeting
and controlling were used to take into account
the components of increasing profitability in the
financial component.

Administrators of economic subjects of retail
segments of the consumer market in USSR used
«Methodological recommendations for analysis
and development of plans of gross revenue,
distribution costs and profit in the trade of the
system of the district consumer union» for financial
and economic management as early as in 1982.
Later, in 1988, basic provisions on the organization
of cost accounting in consumer cooperation and
the recommendations about conducting internal
self-supporting cost accounting in trade and
public catering were developed, recommendatory
materials were published at the boundary of
reorganization of planned economy (1998—2002):
methodical recommendations about transition of
the enterprises of consumer cooperation to
internal self-financing; methodical recommendations
about conducting management accounting in
structural divisions of self-financed consumer
societies; methodical recommendations about
increasing the material interest of workers of
consumer cooperation in the end results of activity.



For improvement of scientific thought,
foreign experience was used and components
were determined: strategic and operational planning,
financial planning, analysis and controlling. It
can be concluded from the above that due to the
transition from command system of management
to economy of the developed capitalism there
was a need of formation of theoretical bases of
accounting and analysis systems (AAS) and
formation of the corresponding conceptual views.

At an initial stage, heated discussion of the
need of application of AAS for domestic economic
science was conducted and approaches of
theoretical  justification @ were  considered.
Comparing the chronology of views of scientific
economists, four main stages of formation and
development, methodology and practice of the
studied category can be described for this for
category.

1 stage: (early 1990s) formation of theoretical
bases and categories such as management
accounting, budgeting, analysis, controlling and
formation of the corresponding conceptual views
and approaches in foreign theoretical thought.

2 stage: (mid-1990s) development (practical
experience of use by the foreign companies) and
justification of the methodological principles of
functioning of the main economic categories
such as income, expenses and profit.

3 stage: (late 1990s and early 2000s)
reconsideration of theoretical and methodical
bases of effective system of financial management,
development and justification of new properties,
signs and conceptual views of development of
registration systems taking into account the
changing needs of users of economic and
registration information for Russia.

4 stage: (since 2010) justification of the need
of application of AAS, differentiation of the
scope of AAS, development of a set of
techniques of improvement of the theory and
practice of AAS in relation to branch economic
subjects (the enterprises and the organizations).

Next, we investigate the genesis of
researchers’ thought on economic category of
AAS. Proceeding from the scope of our research
and branch specifics, we can confidently claim
that the object of AAS are the income and
expenses of the economic subject of the retail
segment of the consumer market. The income
and expenses, according to Norton, are the main
financial component, since the comparison of
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the income with expenses defines the main
indicator on the basis of which it is possible to
judge the performance (see Figure).

TR>TC

Financial TR<TC

result

TR=TC

Options of comparison of income and expenses

According to PBU 9/99 «The income of the
organization», the income of the organization is
the increase in economic benefits as a result of
received assets (in cash or other property) and
(or) repayments of obligations, leading to
increase in the capital of this organization,
except for deposits of participants (owners of
property)."

PBU 10/99 «Expenses of the organization»
defines that expenses of the organization are the
reduction of economic benefits as a result of
disposal of assets (in cash, other property) and
(or) emergence of obligations, leading to
reduction of the capital of this organization,
except for reduction of deposits made by the
decision of participants (owners of property).'

There is a need of AAS for income and
expenses of economic subjects of the retail
segment of the consumer market. Building the
chronology of research of stages of formation
and development of the AAS concept as an
independent economic category, we can note
that this aspect was first discussed in Russian
scientific literature in 2001 (Tab. 1).

According to Berezina, accounting and
analysis systems are a special system of tools and
methods of conducting accounting allowing to
form an information resource for management of
activity of the commercial organization [4].

Babkov understands accounting and analysis
systems as collection, accumulation and processing
of registration information [2].

' The order of the Ministry of Finance of the
Russian Federation of 06.05.1999 No. 32n (an edition
of 06.04.2015) «About the adoption of the Accounting
regulation «Income of the Organization» of PBU
9/99» (It is registered in the Ministry of Justice of the
Russian Federation 31.05.1999 No. 1791).
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Ismailova claims that accounting and analysis
systems are systems allowing to collect necessary
information on the results of the movement of
financial streams, financial stability, solvency,

increasing the efficiency of functioning of the
economic subject on the basis of optimization
of accounting and analysis of the chosen key
indicators of activity, such as expenses and

the status of property and capital [7].
Kirichenko understands

analysis systems

prime cost, and elimination of information
deficiency on this basis in adoption of effective
administrative decisions [12].

accounting and

as the data directed on

Table 1
Genesis of Substantial Understanding of the Concept of AAS

Author, period

Author's treatment of the concept

V.V. Rodkina
2001

AAS can be defined as an interactive structure which includes the personnel, the equipment
and procedures united by the information stream used by logical management for planning,
regulation, control and analysis of functioning and development of the enterprise [16]

I.V. Alekseeva

AAS is a set of registration information and analytical data obtained on its base promoting

2002 adoption of tactical and strategic decisions [1]

L.V. Popova, AAS in the broadest sense is a system which is based on the accounting information including

V.G. Maslov, operational data and using statistical, technical, social and other types of information for economic

I.A. Maslova analysis [14]

2003

1.Z. Pizengolts AAS as an integrated system including both direct accounting and planning, control, the analysis

2003 of the enterprise’s performance for adoption of administrative decisions on production
improvement, decrease of expenses and improvement of financial results of the enterprise’s
performance?

N.A. Tychina AAS is the unity of systems for accounting and analysis which are united by information

2009 streams for management of economic processes during the choice (or realization) of directions

of sustainable development [17]

T.V. Shimokhanskaya
2011

AAS is understood as an information system consisting of interconnected subsystems:
accounting; financial management; administrative (production) control; tax accounting;
reporting; made for various users; analysis of financial and economic activity and financial
analysis of reporting [21]

I.N. Kirilov
2012

AAS represents a system of data collection, providing a group of registration information
needed by the management, drawing up accounting reports. Analytical accounting allows
to detail data on an object in monetary and (or) natural value [13]

L.E. Basovsky
2013

AAS consists in implementation of registration and analytical procedures in real time, identification
of deviations from the planned indicators and use of the received results for adoption
of administrative decisions [4]®

E.V. Savvateev
2014

AAS is a complex mechanism which unites processes of accounting and economic analysis
for the purpose of creating information support allowing to form objective information according
to interests of users and the direction of development of branch*

Author's systematization of views of AAS.

Source: Theorder of the Ministry of Finance of the Russian Federation of 06.05.1999 No. 32n (an edition of 06.04.2015) «About the
adoption of the Accounting regulation «Income of the Organization» of PBU 9/99» (It is registered in the Ministry of Justice of the Russian
Federation 31.05.1999 No. 1791).

2 M.Z. Pizengolets, Accounting in agriculture. Accounting management accounting. Accounting (financial)

reports. 4 prod. T. 2.

Ch.2. Ch.3, Moscow, Finance and statistics, 2003.

3 L.E. Basovsky, Modern strategic analysis, Moscow, Infra-M. 2013.
4 E.V. Sawvateev, V.V. Rokotyanskaya, O.V. Moshchenko, T.A. Vlasenkova, Ekonomik, the organization, marketing
bases in processing industry: Studies, a grant. Under a general edition of E.V. Savvateev, Moscow, Infra-M, 2014.
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Rebezha defined accounting and analysis
systems as a set of tools and methods of accounting
and analysis allowing to form an information
resource of budgeting for determining the
relationships of cause and effect arising in process
of management of expenses and maintenance of
stable functioning of the economic system of
corporate education and its objects in the future [15].

Detailed chronological research of the
researchers’ positions on the genesis of the AAS
concept allowed to establish various points of
view; taking them into account, we are inclined
to claim there is currently no unanimity of views
concerning AAS in modern Russian methodology
and practice, except for unanimity in adoption of
administrative decisions.

This assertion is because the AAS is
considered from various aspects and branch
features of economic subjects.

Let us give a more precise definition to the
category discussed, considering researchers’ positions
on the concept of accounting and analysis systems
and the lack of a consensus, taking into account
branch specifics of economic subjects and at the level
of general definitions, in particular: management
of the economic subject; cost management;
management of the income; management of
profit; management of innovative development;
management of the capital, etc. In our opinion,
the basic treatment of the concept has to be
based on the most widespread view taking into
account the arising requirements of management,
in our case it is the income and expenses.

Describing the main components of the AAS:
the accounting software supported by different
types of accounting; analytical software used to
organize collection, registration, systematization,
grouping and synthesis of information, taking
into account practical experience and theoretical
development, in our opinion, it is necessary to
understand AAS of income and expenses as a
complex mechanism unifying the processes of
accounting and management control, economic
analysis, planning, budgeting and control for the
purpose of information support of management
of income and expenses, which allows to form
objective and comprehensive information on the
performance of an economic subject of the retail
segment of the consumer market, and to refine
or develop the administrative decision directed at
increasing the competitive advantages and
efficiency of business.

Results of the study and development of
authors’ thought. Generalizing the results of the
above study of genesis of economic thought on
AAS, we draw a conclusion that the leading
scientific economists and practitioners in the
field of financial management state their points
of view and visions on the essence and the
maintenance of AAS, and also on the places and
roles in financial management (management).
Tracing the genesis of economic thought on the
studied issue, we can notice the need for
developing the methodology and conceptual
foundations of formation of AAS depending on
the object of financial management and the
branch it belongs to. This is due to the lack of
consensus in economic thought. This tendency
of different views and opinions of AAS is
explained by existence of various conditions of
management, level of development of the issue,
object of financial management and branch
specifics. Therefore, we can confidently state
that there is no uniform understanding of AAS
as an economic category.

Increase of management efficiency of the
economic subject of the retail segment of the
consumer market is a complex problem of
financial management and the corresponding
AAS. In relation to economic subjects of the
retail segment of the consumer market and
object of financial management which the
income and expenses are, we can allocate the
BSCS components which are conceptual
foundations of the AAS. In our opinion, for all
economic subjects of the retail segment of the
consumer market, the priority is the strategic
direction of maximizing the income and
minimizing the expenses, which is caused by
interests of owners of the business. In the
accounting model, the cost of the economic
subject of the retail segment of the consumer
market is defined by the model (formula 1) [8]:

SV = P/E - EPS, (1)

where SV is the share price for shareholders
(owners of business);

P/E is the coefficient of the ratio of the price
of a share and earning per share;

EPS is the earning per share.

The cost of the economic subject of retail
trade can increase, at the expense of increase in
profit or a positive increment of the ratio of the
price and profit, which promotes growth of a
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share price. Realization of the strategy focused
on profitability assumes business development
(expanded reproduction), this circumstance
defines the need to estimate and control the risks
of activity, namely: risks of consumers (solvency
of consumers and satisfaction of demand for
goods); market risks; risks of partnership; risks of
strategic planning and budgeting; risks in the field
of financial and administrative accounting of
production and economic activity. In view of the
lack of uniform conceptual and methodological
foundations, let us describe the AAS of income
and expenses taking into account the strategy of

development focused on increasing the
profitability as:

the integrated system (complex) of
interconnected system indicators connected

among themselves by information streams (about
income and expenses) of their processing and
analysis, reflected in accounting and reporting,
system planning and budgeting, and controlling
at each stage of implementation of strategic
administrative decisions.

AAS should be based on qualitative information
support and be guided by accounting (financial)
reports which provide standard instructions of the
Russian Federation and IFRS. For development
and adoption of strategic administrative solutions,
AAS of income and expenses should be used for
forming and executing strategic initiatives of
financial managers, by providing necessary
information for assessment and analysis of
indicators of profitability of business. For
achieving the goals set and its intended purpose,
the AAS of income and expenses has to perform
the general registration functions, provide
reporting information, analyze it and control the
planned strategic parameters set by BSC of the
economic subject of the retail segment of the
consumer market.

For ensuring possible implementation of the
AAS of income and expenses of economic
subjects of retail segments of the consumer market
concerning strategic administrative  decisions
developed for expanded reproduction, we offer
using the experience of actuarial accounting, i.e.,
the accounting focused on the IFRS and
expressing interests of owners or investors.
Actuarial accounting is directed at forming an
image of market appeal of the economic subject
of retail trade. Allocation of accounts of operating
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and financial activities, financial results is offered
as actuarial accounts. Information is registered in
actuarial accounts by means of double record and
descriptive record (Tab. 2). The main object of
accounting within AAS of income and expenses
for strategic administrative decisions, in our
opinion, is the reasonable plan (budget). For
implementation of the concept of strategic
management of the economic subject of the retail
segment of the consumer market, income,
expenses and financial result should be allocated,
generalized and compared for each strategic
administrative decision.

For this purpose, AAS should include the
option of grouping and synthesis of income,
expenses and results for each administrative
decision and business process. It is necessary to
carry out system monitoring of indicators, to
reveal the deviations and factors affecting the
change of certain BSC parameters. All
registration information on BSC indicators is
integrated with the information of strategic
initiatives and interested parties, it allows to
develop in detail the strategic administrative
decision made proceeding  from  the
maintenance of the generated cost.

The offered methodology of AAS of income
and expenses is aimed at integrated formation
and submission of registration information on
the generated economic cost in the course of
implementation of the administrative decision by
the economic subject of the retail segment of the
consumer market. Implementing the offered
AAS methodology in practice should allow to
increase the quality of the strategic administrative
decisions made, which should in turn increase
the efficiency of business processes and financial
performance.

The obtained results: To summarize all of the
above for generalizing the experience and
developing the methodology of accounting and
analysis systems of income and expenses of retail
segments of the consumer market, we have
discussed the following:

1) the genesis of accounting and analysis
systems is primarily supported by the experience
and practice of representatives of the western
scientific community and business elite who
estimated the main financial categories, such as
budget, controlling, management accounting, income
and expenses in strategic company management;
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Table 2
System of balance accounts for accounting and analysis systems of income and expenses of economic subjects
Subgroups Order of Compliance Definition
Module Category Section Accounts recording the of the
of accounts . . . of result
information reporting
Accounts of| Operational | Operational ~ |Operational |Result of |Simple record Actuarial Operational
cumulative |activities profit (loss) income operational |based on cost report on profit — Net
financial activities  |drivers forecast |cumulative |financial
result ; reflecting the data | profit consumption =
Operational Result.of for: expected and Cumulative
CXpenses operating | post-forecast financial result
activities periods. Double
Financial |Net financial |Financial |Result of |record in the
activity consumption |income financial presence
(income) activity of a detailed
business plan
Financial |Result of
expenses financial
activity
Accounts | Operational | Free cash flow |- Free cash |Simple record of |Actuarial OP=AXn0OA =
of free cash |activities from the flow the interrelation |balance of |= Result
flow standpoint of accounts based |economic
of operational on a formula for |cost of the
activities calculating the organization
Financial |Free cash flow |- Free cash ?:Sehoé (;[\1?1Ve free Xn®P-AXn®O +
activity from the flow +D— AXK =
standpoint = Result
of financial
activity

The table is compiled by us.

2) despite the absence of the general concept
of accounting and analysis systems, the developed
and tested balanced system of indicators is not
only a tactical or operational estimation system
but also a means of strategic management which
has also found practical application in Russian
management of economic subjects;

3) formation and development of accounting
and analysis systems is still at the stage of research
and development of the general conceptual and
methodical foundations in modern Russia.

Directions for further studies. Development of
market relations in Russia, unstable financial and
economic situation, an insufficient skill level of
financial managers implies that adaptive AAS of
economic subjects of the retail segment of the
consumer market has to be organized and
introduced. In this regard, it is particularly
important to determine the main criteria of
activity, define the functions and problems of AAS.

The main objective of AAS within the BSC
(for income and expenses in our case) is

achieving the interrelation of the tools used
during the development and adoption of strategic
administrative decisions. AAS of income and
expenses has a logical sequence of actions (Tab. 3).

The initial stage of formation of AAS of
income and expenses within the implementation
of the methodology we have offered is collection
of information about the income and expenses in
the system of financial and management
accounting. The information is then recorded in
financial and administrative accounts (in sub-
accounts by type of income and expenses for
each assortment group). The following stage of
AAS is the systematized group of information on
income and expenses. Each economic subject
can analyze the income and expenses in the
retrospective, operational and strategic directions.
All of the above promotes the development and
adoption of competent strategic administrative
decisions which directly or indirectly affect the
income and expenses of economic subjects of
retail trade.
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Table 3

Algorithm of formation of AAS of income and expenses by an economic subject of retail segment
of Russian consumer market

Accounting unit

Analysis unit

standards)

Recognition and initial registration of the facts of emergence of income |Analysis of validity of primary registration
and expenses (according to Russian and international financial reporting

information on income and expenses

Display of information in accounting, managerial and actuarial accounts

Analysis of registration information using
various methods of comparison

Grouping and generalization of information in summary records (according
to Russian and international financial reporting standards)

Synthesis of analytical information and
formation of reports

standards)

Synthesis of registration information on income and expenses, formation
of reports (according to Russian and international financial reporting

Analysis of implementation of strategic
administrative decisions. Definition of the
BSC characterizing business processes

Accounting and analysis systems for income
and expenses of economic subjects of the retail
segment of the consumer market allow to
effectively implement the main functions of
management, but today there is a justified and
reasonable need to continue studies in this
direction:

— to develop the common conceptual position
and methodology of practical realization at the
branch level, that is to say, a complex of
theoretical and methodological, organizational
and technical provisions on improving
accounting and analysis systems;

— to substantiate and to test in practice the
main components and elements of the balanced

scorecard system for branch economic subjects
of retail segments of the consumer market from
the standpoint of accounting and analysis
systems.

Implementing the methodology we have
offered on AAS for income and expenses of
retail segments of the consumer market should
resolve the problematic issues of AAS regarding:
purposeful  selection and aggregation of
accounting and managerial information that
should increase the significance of the estimation
of analytical components (income, expenses,
financial results); delegation of powers to
particular employees (financial managers), which
should narrow access for users.
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In this article engineering business is considered as the cycles of converting manufacturing
capital and innovation capital of enterprises into monetary capital. The conversion cycles are
implemented by organizing the production based on market relation within technological stages
being the zones of financial responsibility (liability); by using the management accounting system
forming the organization of production in monetary equivalent and the innovation activity
ensuring the equality of product value and its market price. The relevance of the research topic is
determined by the necessity to create motivating system of innovation activity in engineering
enterprises. Our aim is to ensure a continuous growth of market innovation added value of
products. The main task is to develop tools for managing a basic operation cycle converting
manufacturing capital into monetary capital in the form of products whose consumer properties
are competitive and for managing an innovation cycle converting an income producing idea into
market added value. As the investigation method we used the process approach in the formation
of operation and innovation cycles parameters. As a result, the integrated mathematical model has
been created that allows designing operation and innovation cycles; developing a management
accounting system and on this basis to implement product and technological innovations.
Studying conversion operation cycles of several engineering business enterprises allows us to
formulate necessary requirements to the organization of production. Consumer properties and
technological costs of final products should be formed by being transferred within technological
stages being at the same time the zones of financial liability. Management accounting should
ensure the equilibrium of operation basic and innovation cycles converting manufacturing and
innovation capital into monetary capital and market added value of products respectively. To
motivate innovative activity it is necessary to personalize intangible assets that guarantee market
added value. Subsequent research will focus on the design, development and implementation of
management accounting systems for manufacturing-technological systems to manage innovation
processes ensuring market added value of each technological stage and final products.
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YIIPABJIEHUE I[OBABJIEHHOIZI CTOMMOCTBIO B THZKEHEPHOM BU3HECE:
ITPOLECCHbBINA 1TOAXOJ1 1 NTHCTPYMEHTbI

A.H. IIInukos, H.A. Kpemnéna, A.A. bopucos

Bosoroackuit rocymapcTBeHHBIN yHUBepcuTeT, T. Bonorma, Poccutickas Peneparius

MHxeHepHbII OM3HEC OIpeAesiéH B MCCIeI0BaHMM KaK LMKl KOHBEPCUU IPOU3BOICT-
BEHHOTO M MHHOBAIIMOHHOTO KamuTaja MPEeANnpUsITUS B JEHEXHbIA KamuTaia. OnepanuoH-
HBIi LUKJI peayin3yeTcsl MyTEM OpraHM3alli MPOW3BOJICTBA Ha OCHOBE PBIHOYHOIO YKJIaja
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MEXIy TEXHOJOTMYECKMMU TepeaeaamMu, SIBJSIOIMMUCS 30HaMM (bMHAHCOBOI OTBETCTBEH-
HOCTM, MCIMOJb30BaHMSI CHCTEMbl YIPABJICHUECKOro Y4é€Ta, (hOpMMpPYIOLIE OpraHu3aluio
MPOM3BOJCTBA B IEHEXKHOM 2KBUBAJ€HTE, U MHHOBALIMOHHOM AESATEIbHOCTU, OOecreynBaro-
1Iell paBEHCTBO CTOMMOCTH MPOIYKTa U €r0 PhIHOYHOM 1IeHbl. AKTYaJIbHOCTb TEMbI UCCIIEI0-
BaHMS OIpeessieTcs] HEOOXOAUMOCTBIO Pa3padOTKU MOTHBUPOBAHHON CHUCTEMbl UWHHOBAIIU-
OHHOH JesSITeIbHOCTU B MHXeHepHOM mnpeanpusatuu. Lleabio vccnenoBaHus siBasieTcsl obec-
MeyeHue HeMpepbIBHOTO POCTa PHIHOYHOM J00aBIEHHON CTOMMOCTU TMPOIAYKTOB MPOM3BOMI-
ctBa. OCHOBHasl 3amaya Mpy 3TOM — CO3[IaHWEe WHCTPYMEHTOB YMpaBieHUsl 0a30BbIM oOrepa-
LIMOHHBIM 1IMKJIOM KOHBEPCUM TPOM3BOJACTBEHHOIO KalvTaja B IEHEXHBbIN Kanutaia B ¢op-
M€ TIPOAYKTOB, MOTPEOUTENbCKME CBONCTBA KOTOPBIX SIBJISIIOTCS KOHKYPEHTOCITOCOOHBIMM M
JUISL YTIpaBJI€HWs LMKJIOM KOHBEPCHUM IIOXOJHOW WIEW B PBHIHOYHYIO MNOOABJICHHYIO CTOW-
MocTb. Mcronb30BaH MpOIECCHBIN Toaxo B ()OPMUPOBAHUHN TTapaMETPOB OMEPalIMOHHOTO U
WHHOBAIMOHHOTO I1KJIoB. Co3maHa WHTETpUpOBaHHAs MaTeMaTWuyecKas MOJeNib, ITO3BO-
JISIIOIIAsl IPOEKTUPOBATh OMEepPallMOHHBIN 1 MHHOBALIMOHHBIN LIMKJIbI, pa3pabaThiBaTh CHUCTE-
MBI YIPaBJICHUECKOro Y4é€Ta M OCBavBaTh HAa WX OCHOBE IMPOMYKTOBBIE M TEXHOJOTMUYECKHE
nHHOBaMu. MccaenoBaHue OINMEPallMOHHBIX UKIOB KOHBEPCHM PA3TWYHBIX MPEATIPUSTUI
MHXXEHEPHOTo OM3Heca MO3BOJMIO CPOpMYIHMpoBaTh HEOOXOAMMEIE TPeOOBaHUS K OpraHH-
3aMu Mpou3BoncTBa. [ToTpeOuTeIbcKe CBOMCTBA M TEXHOJIOTMYECKHUE 3aTpaThl KOHEYHOTO
MIPOAYKTa JOJDKHBI OBITh C(OOPMMPOBAHBI ITyTEM TpaHC(epTa IO TEXHOJIOTMYECKUM Iepee-
JIaM, SIBJISIIOIIIMMCS B TO K€ BpeMsl 30HaMU (PMHAHCOBOI OTBETCTBEHHOCTU. YTIPaBICHUECKHIA
YUYET JOJKEH OOEecreuyuTh PaBHOBECHUE OINEPALMOHHOIO 0A30BOr0 M MHHOBALIMOHHOTO LMK-
JIOB KOHBEPCUM TIPOU3BOACTBEHHOTO M MHHOBALIMOHHOIO KaruTaja B ACHEXHBI KaruTtal U
PBIHOYHYIO J00ABAEHHYIO CTOMMOCTbH TPOMYKIIMU COOTBETCTBEHHO. UTOOBI MOTUBUPOBATh
MHHOBALIMOHHYIO AEATEJIbHOCTb, HEOOXOAMMO TEePCOHAIM3UPOBaTh HeMaTepUalbHbIe aKTH-
Bbl, KOTOPbIE FApaHTUPOBAIY PHIHOYHYIO JO0OABIEHHYIO CTOMMOCTD. [locaenyronive uccieno-
BaHMs OymyT chOKyCHpOBaHbl Ha MPOEKTUPOBAHWUU, CO3NAHMU U OCBOEHMM CHUCTEM YIpaB-
JIEHYECKOTO Y4€Ta MPOM3BOACTBEHHO-TEXHOJIOTMYECKUX CUCTEM JUIsl YIpaBieHWs MHHOBALIM-
OHHBIMHM TIpOLIECCAMM, OOECIEYMBAIOIIMMU PHIHOUYHYIO JO0ABJIEHHYIO CTOMMOCTb KaXI0ro
TEXHOJIOTMYECKOT0 Mepefesia U KOHEYHOTro MPOIyKTa.

KimoueBble cioBa: 6a30BbIil OMEPalMOHHBINA IIUKJI KOHBEPCUM ITPOM3BOICTBEHHOTO Ka-
MUTaja B KOHKYPEHTOCITOCOOHYIO TMPOMYKIINI0; MHHOBAIMOHHBIN LIMKJ KOHBEPCUM WHHO-
BalIMOHHOTO KamnuTaja B PhIHOYHYIO TO0OABIEHHYIO CTOMMOCTD; CUCTeMa YIPaBJIEHUYECKOTO
y4€Ta; TpaHchepT TEXHOJOTMYECKUX 3aTpaT M PHIHOYHON CTOMMOCTH MO TE€XHOJIOTMYECKUM
nepenenam, sIBISIOIIUXCS OAHOBPEMEHHO 30HaMU (DMHAHCOBOI OTBETCTBEHHOCTU

Ccbuika mpu nutupoBanuu: IlluukoB A H., Kpemnésa H.A., bopucoB A.A. YmpabieHue a00aBIeHHOM
CTOMMOCTBIO B MHXKEHEPHOM OM3Hece: MPOIIECCHBII MOAX0M U MHCTPpYMeHTHhl // HayuHo-TexHuYecKkre BeaOoMO-
ctu CIIOI'TTY. BxoHomuueckue Hayku. 2018. T. 11, Ne 2. C. 81-91. DOI: 10.18721/JE.11208

Introduction. By definition engineering business
is a manufacturing technological and marketing
activity in which engineering creativity based on
scientific theoretical and practical knowledge in
the field of organization of production, management
accounting and innovation allows business to
continuously manufacture and sell goods [1—8].

The performance of a manufacturing
technological system increases by improving assets.
Basic assets of engineering business enterprises
are manual assets. Mechanical drive attached to
technological equipment in the form of James
Watt’s steam engine (1769) added tangible assets to
manual assets and allowed increasing business
performance. In the 1960s intangible assets were
added to engineering business. The use of three
assets in the organization of production added
management accounting and innovation activity.
In this case, the organization of production is an
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integrated set of controlling tools. It means that if
the integrated set of tools includes the organization
of production, management accounting and
innovation activity, this complex is the controlling
system of engineering business enterprises.

At present there is no clear understanding of
the concept «controllings. To formulate the
concept of controlling, we have studied the
definitions of this term by different authors.
According to Ivashkevich, «controlling is the
system of managing the process of achieving
final goals and outcomes of the company’s
activity» [9, 10]. Karminsky defines controlling
as «a new management concept generated by the
practice of joint management» [11, 12]. At the
heart of this new concept of system management
of the organization there is the desire to ensure
the successful functioning of an enterprise in the
long term.



According to the modern approach (Han
[13]), controlling can be interpreted as
information support focused on the results of
enterprise management. Orekhovsky regards
controlling as the achievement of goals of the
organizational system. Smirnov C.A. believes
that controlling is a system of managing the
achievement of goals of an enterprise. According
to Utkin and Myrynyuk [14], controlling is the
concept of effective management of the
enterprise ensuring its stable existence on the
market. Maier [15] considers controlling as a
leadership concept for effective management of
the enterprise and ensuring its long-term
existence. Gradov and Kusin define controlling
in a broad sense as a system of ensuring the
survival of an enterprise at the stages of
strategic and tactical management.

Definitions of the concept «controlling» are
the following: management system of the process
of achieving final goals; practice of joint
management; system management of the
organization; information support focused on the
results of enterprise management; organizational
system; stable existence on the market; effective
management; survival of an enterprise at the
stages of strategic and tactical management.

As a result, the definition of this concept is
the following: controlling is an integrated set of
management systems and information support of
organization focused on survival and stable
existence on the market at the stages of strategic
and tactical management and on achieving the
final goals of an enterprise.

In Russia, the interest in controlling
appeared at the beginning of the 1990s, when the
economy finally consolidated both legal and
market principles of economic management. The
evolution of views on controlling in Russia can
be presented as follows [16—19]:

— 1991—-1995, controlling is similar to cost
accounting;

— 1996—1997, controlling is understood as
accounting of costs and benefits;

— 1998—2000, controlling of budgeting,
operational planning and costs management;

— since 2000, there has been a predominant
understanding of controlling as a provider and
interpreter of information for management, as
well as the coordinator of operational activities of
an enterprise.

The Union of controllers was established in
2000 as a unifying form of interaction between
theorists and practitioners involved in controlling.
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Since 2001, the Union has been publishing the
journal «Controlling».

Controlling is a philosophy and a way of
thinking of managers focused on the efficient use
of resources and development of enterprises in the
long term. Thus, the task of controlling as a science
is to develop the theory, methods and instruments
of management from different perspectives.

Our subsequent research will aim at the creation
of a mathematical model [20, 21] integrating three
components of controlling: organization of
production management; management accounting
system and innovation management where
operation of production management balances
demand and supply of products; innovation
management balances product cost and its demand
and market value; management accounting system
implements organization of production, management
and innovation management in monetary equivalent.

Designing the market parameters of engineering
business. The main condition of successful
engineering business is to manufacture only products
that will be sold well. Each manufacturing
technological system of any engineering business
has its characteristic in the form of function
AGW), where G is the production volume and W
is the unit costs. Therefore, the first stage of
designing an engineering business is designing the
business characteristic.

1. Parametrical
characteristic.

Demand and supply of engineering business are
described by multiplying two variables: production
volume G, product units/time units, and units costs
W, rub/product units. The graphical interpretation
of function f{GW) is the parabola in rectangular
coordinates. Fig. 1 presents the algorithm of
designing the business characteristic {GW).

equation  of  business

AW

G G G G
Fig. 1. Designing the algorithm
of the business characteristic {GW)
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The field of changing parameters of demand
and supply is minG, G,, maxG, and W,, W,, W,
respectively, where:

_(dac-b) .
W, = (1)
b
Gy ==5- ()

The system of equations describing the
constant coefficients a, b, ¢ in the equation of
the parabola is the following:

W, =aGj +bG, +c, (3)
W, = aG} +bG, +c.

The solution of the equation results in
obtaining the controlling equation by changing
the variables Wy=W, and Gy=G,,

W =aG*+bG+ec. 4)

The basic parameters of business G, and W,
are obtained from dependences (1) and (2).
Business performance 7j,, rub/hour is determined
by the dependences,

TE) — GOWO
Ry
_GW, (5)
RO - Tb 4
RT, = G0W07

where R,, hour/year is the annual resource of
working time. Constant R; hour/year is the
annual resource of useful life of fixed assets and
intangible assets. In this case, manufacturing
technological processes will be balanced and all
kinds of wear (technological, functional and
economic) will be planned.

2. The structure of ‘novelty’ of products and
technologies consists of two parts. In the first part
of the novelty, parameters and properties of
products and technologies are described as close to
their prototypes. In the second part of the novelty,
after the phrase «differing in ...», additions and
changes determining the novelty are given. It means
that the structure of innovation activity and the
structure of engineering business consist of two
parts: basic and innovation. Basic operation cycle
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manufactures products in a manufacturing
technological system and innovation cycle converts
income-generating ideas into market added value.

Mathematical model of operation and
innovation cycles in vector form. The structural
model of engineering business is considered in
the form of two cycles:

2.1. Operation cycle of converting the
manufacturing capital of a manufacturing
technological system into monetary capital in the
form of a competitive product.

2.2. Innovation cycle of converting the
innovation capital into monetary capital in the
form of products having competitive advantages.

The mathematical model of each cycle is a
system of two balance equations.

The first equation of an operation cycle is a
balance equation of basic manufacturing capital
O, including technological costs C, and the
main funds in the form of depreciable and
taxable fixed assets U, In turn, technological
costs C, is an integrated set of direct
manufacturing costs C,,., and manufacturing
(business) waste costs C,,.. As for C,,., it is the
sum of material costs C,., other costs C,, and
minimal labor payment costs minC,.

Normalization of direct costs during
manufacturing of products leads to simultaneously
developing and increasing manufacturing waste.
The fact is that the initial material comes to the
manufacturing technological system in the
wholesale form; therefore, manufacturing waste
arises in the manufacturing process. In this case,
innovation activity of production personnel is
excluded. If a manufacturing technological system
is a technological stage with market cost and at
the same time is a zone of financial liability, the
reduction of manufacturing waste is motivating.

Qme = Cdmc + mec + mil’l Clp + Ufa‘ (6)

The second equation of an operation cycle is
the balance equation of monetary capital in the
form of competitive products manufactured in
the technological system of the enterprise.
Monetary capital (market basic cost) V,,, is equal
to the sum of direct manufacturing costs in
products C,,., manufacturing waste C,,. and net
income D,.

Net income D, of a basic operation cycle
includes: value added tax N,,, = 0.18V,,, where V,,
is the sum of the basic sales value V,,, and the



added value V,,,; fixed assets tax Ny = 0.02U,
where Uy, is the balance cost of fixed assets;
capitalization for business owners C,,. As a rule,
the capitalization rate of business is more than the
bank capitalization and it equals 10 %; depreciation
of fixed assets is, for example, 0,03U,, and
manufacturing waste is C,,. The efficiency of
technological innovations is estimated by decreasing
the rate of manufacturing waste in net income.

VbSV = Cdtc + DO = Cdmc +mec +

+ N 2

+ Nfa, +C,, + Cdfa.

vat

The first equation of an innovation cycle is
the manufacturing capital including the costs in
the form of the labor payment C), with all
payments that are related to labor payment and
the main funds in the form of intangible assets
amortization U,. The value of intangible assets is
determined only by the market added value,
therefore, intangible assets are the objective
reality and do not depend on whether they are
on the balance sheet of the company or not.

Balance equation of manufacturing capital in
an innovation cycle has the form:

Qimc = C/p + Uia' (8)

The second equation of the monetary capital
of an innovation cycle is equal to the sum of
added value V,,,, net profit P, with tax on the
operation profit N,, and the amortization of
intangible assets C,,.

Balance equation of monetary capital in a

conversion operation cycle has the form:
Viar = Cp + By + N o + Ciy-

mav

®
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Parameters of an operation cycle and an
innovation cycle are the monetary flows vectors.
Dependences (6,7) and (8,9) are presented in
the form of two vector equation systems.

The system of vector equations describing a
conversion operation cycle has the form:

ébmc:érc +ijaa (10)
I7bmcZC_"dmc'i-C_;mwc'i-l_)‘O' (11)

The system of vector equations describing a
conversion innovation cycle has the form:

Qic :élp +ljia9 (12)
I7[sv :I7czmv+é)+6aia+ﬁopt' (13)
Only equilibrium  processes can be

graphically interpreted in any coordinate system.
Therefore, the graphical interpretation of
equilibrium conversion operation and innovation
cycles in vector form can be presented in Fig. 2.
In this case the vector triangle 1-2-3 performs as
a coordinate system.

The sum of collinear vectors 1-5 and 5-2 is,
respectively, the sum of innovation Q,, (8) and
basic Q,,. (6) manufacturing capital. Similarly, the
sum of collinear vectors 1-6 and 6-3 are added V,
(9) and basic sales value V,, (7). Each of these
vectors is a sum of two orthogonal vectors.

Vector Q,,. is equal to the sum of vectors 1-4
(labor payment costs C,) and vectors 4-5
(intangible assets U,,).

Vector Q,,. is equal to the sum of vectors 5-7
(technological costs C,) and vectors 7-2 (fixed
assets Up,).

Equilibrium
innovation cycle

Equilibrium
operation cycle

Fig. 2. Equilibrium conversion operation and innovation cycles in vector form
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Vector V,, is equal to the sum of vectors 1-4
(labor payment costs C,) and vectors 4-6 (net
profit P,).

Vector V,,, is equal to the sum of vectors 6-8
(technological costs C,) and vectors 8-3 (net
income D,).

Management accounting and innovation
activities support the equilibrium parameter of
basic and innovation cycles.

It should be borne in mind that operation
and innovation cycles are closed; therefore, all
the parameters of cycles in innovation projects
change at the same time.

The efficiency of engineering business is
determined by the ratio of innovation and
operational (basic) cycles.

The ratio of operation (basic) and innovation
cycles should be equal to unity. A ratio exceeding
unity is only possible in excise business. The
enterprises that do not wuse management
accounting have only the operation cycle. In this
case market labor payment is compensated by not
paying taxes. The fact is that the current
manufacturing technological system cannot ensure
these processes’ metrology and, therefore, cannot
implement management accounting.

Mathematical model of the operation and
innovation cycles in variables: performance 7 and
entropy S. The graphical interpretation of
operation and innovation cycles in a vector
coordinate system does not allow evaluating the
changes of business performance. To fulfill this
task, we describe the equation systems (10-13) in

other parameters such as performance 7,
rub/hour and entropy S, hour/year.

Ope = T Ry+T, Rs, (14)

{I/bmc =T Ry + Ty Ry, (15)

0, =T, Ry + TRy, (16)

{Vm =T Ry + T, Ry. (17)

Fig. 3 presents equilibrium operation and
innovation cycles converting manufacturing and
innovation capital into monetary capital in the
form of the sum of basic sales value V,, and
added market value V,, The abscissa axis
presents the change of entropy S, hour/year and
the ordinate axis presents the process of
performance 7, rub/hour. The field of rectangle
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1-2-3-4 is the equilibrium conversion of
operation (9-2-6-8) and innovation (8-5-4-7)
cycles. Business efficiency is determined by the
ratio of these cycles.

The processes and parameters of conversion
operation cycles in engineering business are the
following:

1. The process of forming the manufacturing
capital of a basic conversion operation cycle.
The process of forming the basic manufacturing
capital Q,,, of a basic conversion operation cycle
consists of two processes: forming fixed assets
9-2 and forming technological costs 2-6.

The first process is the process of forming
fixed assets U,. This is the process of setting up
technological machines and equipment (tangible
assets). Fixed assets are a taxable and depreciable
part of main funds.

A T, rub/hour
l l VIISV '
7 R 7 4
; A
1 Clp Py
T;c N 6_ : Vh.w \\( ) §
)\ 8 l/m E
th DO E
n ] le Y
2! Ua ‘9 i1
. - - S, hour/year

N
>

TN
RGia

Fig. 3. Equilibrium conversion operation
and innovation cycles in the coordinate system
of performance 7 and entropy .5

The second process is the process of forming
technological costs 2-6 which in a basic cycle are
equal to the sum of material costs C,,., other costs
C,. and minimal labor payment costs minC,.

2. The process of forming basic monetary
capital V,,, of a basic operation cycle consists of
two processes: manufacturing products in a
manufacturing technological system 6-8 and selling
products by the marketing division of an enterprise.

Market added value of a basic operation
cycle is the depreciation of intangible assets
during their useful life. Therefore, the value of
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depreciable intangible assets is included in the
value of fixed assets and is not the result of
innovation activity.

This process of forming basic monetary capital
consists of a manufacturing technological process
converting technological costs C, into products
whose the consumer properties allow receiving
monetary capital equal to C, and the process of
selling goods which allows forming net income D,.

In the basic monetary capital net income 8-9
includes: value added tax N,,, with the tax rate
W fixed assets tax N, with the tax rate g,
fixed assets depreciation C,,, where the fixed
assets depreciation rate is minimal «,,=0.03. As
a rule, the depreciation rate of fixed assets
should be more than the tax rate of fixed assets.
Net income of a basic operation cycle includes
net profit with the operation profit tax P,, for
business owners. The net income of a basic
operating cycle includes all business waste C,,.

3. The process of forming the manufacturing
capital of an innovative operation cycle.

As in the first case, the process of forming
the manufacturing capital in an innovative
operation cycle Q,, consists of two processes:
the process of forming intangible assets U,
whose cost is equal to market added value and
the process of forming manufacturing costs Cj,
in the form of personalized labor payment with
all payments attributable to labor payment.

4. The process of forming monetary capital
in an innovation operation cycle. This process
consists of two processes: forming added value
and forming net profit with all payments related
to personalized labor payment.

Dynamic mathematical model of operation and
innovation cycles. All the processes in operation
and innovation cycles are dynamic processes. To
study these processes, we suggest a mathematical
model in the form of differential equations system.

d0,, = A0y + 3 dQyer, (18)

n=1

v, =de+dem, (19)
n=1
where dQ,,. is the basic manufacturing capital

converted into the basic monetary capital dV,, as
produced and sold goods with a market cost;

.
Y d0,,., is the sum of added innovative

n=1

manufacturing capital in different technological

stages converted into monetary capital in the form

of the sum of added market value ﬁn:d v,

svn*
n=1

We may write the equations (18) and (19) in
the full form, where:

1) the process of forming basic manufacturing
capital dQ,,. consists of the process of forming
tangible assets in the form of fixed assets
differential dU;, and the process of forming
technological costs in the form of the constant of
production volume multiplied by units costs
differential GydW=dC,,;

2) the process of forming added value of the
manufacturing capital in each technological stage
(m) is presented in the form of the sum of the
processes of forming intangible assets in the form
of dU, and the process of forming labor payment
in the form of the constant of production
volume multiplied by unit costs differential
G dW=dC,,,

3) the process of forming basic monetary
capital dV,,. consists of the manufacturing
technological process equal to the constant of
production volume multiplied by wunit costs
differential G,dW and the process of forming
sold goods and net income. This process is
presented in the following mathematical form:
WodG=dDy;

4) the process of forming added monetary
capital in each technological stage (m) is based
on implementing productive and technological
innovations. Similar to basic monetary capital,
added monetary capital consists of added value
and net profit including all payments related to
labor payment. This process is presented in the
following mathematical form:

dQ,. = (dU, +G,dW),,. +
" dUy, +GydW), 20)
+ Y (dU, +GydWw),
n=1
stv = (GOdW + I/V()dG)bsv +
+ 3(GodW +WydG) . @D
n=1

The system of equations (20) and (21)
describes the operation cycle of converting
manufacturing capital into monetary capital in
the form of produced and sold goods with a
market cost. We multiply and divide all members
of the equations by the corresponding
performance.
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Each conversion operation cycle consists of
four processes:

du
Tmc d]gmc — (Tfa - Ja G() ’ dTW] +
ne fa bme 22)
o( au, aw
+ ,;(Tia T +G,T), 7, ]amcn,
];v%= TQGOdW Ty, WodG +
T T, T,
sV 0 /psn (23)
+ 3| 1,6y —— aw + T, Wy — G\
n=1 T;a Tnp asvn

As a result, we obtain the systems of
equations in variables such as performance 7 and
entropy S:

T5,cdS(Qy ) =Ty, dS(Ry )+ T dS(Ry ) e +

or

(24)
+ 2( dS(RU )+T}pdS(RW))amcn’
TsvdS(st ) = (T,cdS(RW ) + TDO dS(RG ))bsn +
3 (TdS(Ry) + T,y dS(R)) *)
n=1
TmcmdS(ch)=(TfadRUfa +thdRW )bmc + (26)
+ 2 (T;‘ngUm + T}deW )amcn ’
n=1
dS(V ) = (Y;CdRW + TDO dRG )bsn +
3 TRy + T,y R @)

We integrate the parameters in a closed
cycle. An integral over a closed contour is equal
to zero according to the property of parameters.

kg Ry
TmchdS(an)=£TfaJ. dRUfa+thJ‘dRW] +
0 0 bmc (28)

m Riq Rig
+Z[Tm [ dry +T, | dRW] =0,

T,$ds,) [,cdeW+ deG] .

%, bsn (29)
+i[Tm | dRy +T,, j dRG] -0.
0 0

asvn
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As a result, we obtain the equilibrium
property of operation and innovation cycles.

(TaRe+TeRy), ., 2(m R,+T,R,) =0, (30)

amcn

(TICRO+TDORO)bsn+2(7;aRm+TnpRla) =0. (31)

The systems of dependences and equations

describe the equilibrium of the processes in
manufacturing and innovation cycles:

anmc = dUia + (GOdW)lp’ (32)
T;lmc anmc — Tz"a dUia + T; G()dW ’ (33)
Tame T, " T,

T,nedSye = T,,dS;, + T,,dS,,, (34)
0 Ua  GW (35)

S = Zamec _ “ia '

amc 71amc 7’;[1 71]p RGI RO; 9
dSamc = dRGz + 03 (36)
ch :(TfaRG +7;aRGi)+(T;cRQ +7}pROi)7 (37)
ch = Umf + th. (38)

Organization of production and management
accounting in engineering business. Fig. 4 presents
a flowchart of the production organized based on
transferring technological costs and consumer
properties in the form of market value within
technological stages that are also zones of
financial liability.

Basic manufacturing capital Q,,. is converted
into monetary capital in the form of products being
the first technological stage. Monetary capital in
each technological stage is equal to the sum of basic
sales value V,,, and market added sales value V.
Finally, the product market value is equal to the
sum of the basic sales value and the added market
sales value from all technological stages.

This production organization in the form of
monetary equivalent is the management
accounting system.

Conclusions

1. The integrated set of added value tools in
engineering business controlling includes:
— production organization by transferring
technological costs and the products’ consumer
properties (market value) within technological
stages that are at the same time the zones of
financial liability;
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Fig. 4. Production organization and management accounting
within the technological stages that are zones of financial liability

— management accounting system controlling
the production organization in monetary
equivalent;

— innovation activity by implementing product,
technological and  allocation  innovations
ensuring that the cost of manufactured products
is equal to the market price.

2. Studies of the conversion operation cycles
in engineering business allow us to formulate the
following main properties:

2.1. Each technological stage should have
market value. Only in this case the final product
will have market cost.

2.2. Labor payment, net profit for dividends,
amortization of intangible assets are in added value.

2.3. Added value of engineering business is a
tendency to be equal to the basic cost of
products manufactured in the operation cycle of
an enterprise.

2.4. Management accounting system is the
intellectual property of an enterprise.

2.5. Innovation can only be motivated by
personalization of intangible assets.

The use of this integrated set of tools will
ensure a continuous increase of the products’
added value.
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APPROACH TO ASSESSMENT OF FINANCIAL STABILITY
OF INDUSTRIAL ENTERPRISES
AS A BASIS OF SUSTAINABLE DEVELOPMENT

N.S. Lukashevich, E.A. Konnikov
Peter the Great St. Petersburg Polytechnic University, St. Petersburg, Russian Federation

Management of sustainable development of industrial enterprises is the basis of the strategy
of sustainable development of Russian economy. Industry is a strategically important sector,
which makes it necessary to assess the sustainability of its development. The purpose of this
study is to develop tools for assessing the financial stability as a basis of sustainable development
of industrial enterprises (using the example of the manufacturing industry) that support the
decision-making process. The sustainability depends on the financial status of industrial
enterprises. A system of indicators for assessing the financial status of an industrial enterprise was
formed. Each indicator was assigned a normative value reflecting the specifics of the industry. A
toolkit for forecasting the indicators was created, based on the hypothesis that the level of
financial stability is associated with a real option. The approach provides a finite number of
states characterized by the ratio of these indicators. The whole set of possible outcomes can be
divided discretely depending on the ratio of the studied indicators and their normative values. It
is expedient to compare two graphic images: one reflecting the ratio of current indicators and
one reflecting the ratio of future indicators. The formulated fixed descriptions of the octant are
recommendations for making managerial decisions and serve as tools for the executive staff of
the enterprise. The formulated approach is aimed more at assessing sustainability in the short
term, as it describes two conditions of financial stability of the enterprise. In this case,
development is also characterized by a vector of dynamics of the studied indicators. The
distinctive features of the proposed toolkit are as follows: the possibility of obtaining specific
recommendations based on assessing the sustainability of the enterprise; the ability to
qualitatively evaluate the vector of sustainable development of the enterprise taking into account
the external environment, the dynamics of the industry and the current and forecast the
financial status of the enterprise; the ability to customize the parameters of the toolkit by
changing the regulatory indicators, the depth of retrospection of accounting and financial
reporting data, which allows the manager to adapt the toolkit for different categories of tasks and
users. Howeyver, it is necessary to take into account the limitations of the developed toolkit that
can form the basis for further research: the specifics depends on the manufacturing industry,
which necessitates industrial diversification of the toolkit; further formalization of the tool by
finding approaches to estimating the probability of the sustainable development scenario; taking
into account the time factor in the model and constructing a vector of sustainable development.

Keywords: financial stability; sustainable development; industry; octant; financial state;
real option
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O IIOJAXOJE K OHEHKE ®VTHAHCOBOI'O COCTOAHUA
ITPOMBIIIVIEHHBIX ITPEAITPUATUN
KAK OCHOBbBI YCTOUYNBOT'O PASBUTUA

H.C. JIykamesuy, E.A. KoHHukoB

Cankr-IleTepOyprckuii monutexumyeckuii yausepcuteT Iletpa Bemukoro,
Cankr-IlerepOypr, Poccuiickass ®enepanust

VnpapjieHre YCTOMUMBOCTBIO Pa3BUTHS TIPSIITPHSITHIA STBJISIETCSI OCHOBOM CTpaTerny YCTOM-

YMBOTO Pa3BUTHs SKOHOMHKM Poccrm. CructeMooOpasyromii XapakTep MPOMBIIDIEHHOCTH TT0-
pOXIaeT HEOOXOMMMOCTh OIIEHKM YCTOMUMBOCTH e¢ pasBUTHs. llemb wccimemoBaHUsS — paspa-
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00TKa MHCTPYMEHTapusl OLIEHKU (PMHAHCOBOTO COCTOSIHMSI KaK OCHOBBI YCTOMUMBOTO Pa3BUTHSI
MPOMBIUICHHOTO TMPeanpusTs (Ha IprMepe oOpabaThiBaolleil ITPOMBIIIIEHHOCTH), obecre-
YUBAIOLLIETO TMOAAEPKKY MPUHSTUSI YIPABIEHYECKUX pPEleHU. YCTONUMBOCTh Pa3BUTHSI MPO-
MBIIIJIEHHOCTU 3aBUCUT OT (DMHAHCOBOTO COCTOSIHMSI MPOMBILIUIEHHBIX TMpeanpustuii. Chop-
MHpOBaHa CUCTEMa WHIMKATUBHBIX TMOKa3aresiell OLleHKU (PMHAHCOBOTO COCTOSTHUSI TIPOMBILLI-
JIEHHOTO TIPEANPUSTHS, KaKIOMY M3 TOKa3aTesieil MPUCBOEHb HOPMAaTUBHBIE 3HAYEHUS, OTpa-
arolye orpaciieByto crietuduky. ChopMrupoBaH MHCTpYMEHTapUii MPOTHO3UPOBAHUST UHIM-
KaTUBHBIX MOKazaTesieil, KOTOpblii 6a3upoBajics Ha TMIOTe3e, COMIACHO KOTOPOil YpOBHIO (u-
HAHCOBOI YCTOMUYMBOCTY MPOMBIIUIEHHOTO TIPEANPUSITUSI MPUCYIIM CBOMCTBA PEaJibHOTO OIl-
mmoHa. ITomxon obGecrieurBaeT KOHEYHOE YMCJIO COCTOSIHMM, XapaKTepU3YIOLIMXCS COOTHOIE-
HUEM JaHHBIX ToKazaTesieil. Bce MHOXECTBO BO3MOXHBIX MCXOIOB MOXHO Pa3ne/uTh AUCKPET-
HO B 3aBMCUMOCTM OT OTHOILIEHMSI MCCIIEAyEeMBIX TTOKasaTeIeil U MX HOPMATUBHBIX 3HAYCHUI.
PanivioHanbHBIM JIJIS1 BOCTIPUSITUS SIBJISIETCSL COTOCTABJICHUE JBYX TpaMuecKrX M300pakeHUit:
OTpaXaloIIero COOTHOIICHUE TEKYIIMX ToKa3aTesiell M OTPaXkalolllero COOTHOIIIEHNE OymyluX
nokazarenieir. CopMynpoBaHHBIe (PUKCUPOBAHHBIC OIMMCAHMS OKTAHTA SIBIISIIOTCST PEKOMEH-
JAIMSIMA K TIPUHSTHIO YITPABJICHUECKMX PEIICHUI W CyKaT MHCTPYMEHTaMHU YITPaBJIeHUECKOTO
armmapara nipeanpustasi. ChopMyTMpoBaHHBIN TIOAXOA B OOJbIIEN CTENeHW HampaBieH Ha
OLIEHKY YCTOMYMBOCTM B KpPaTKOCPOYHOH TEpCHEeKTUBE, TaK KaK OMMCHIBACT JIBA COCTOSIHMS
(MHAHCOBOI YCTOMUMBOCTY TIPEANPUATHS. B maHHOM cilydyae pa3BUTHE TaKXKe XapaKTepu3yeTcs
BEKTOPOM JTMHAMUKHU UCCIIEAyeMbIX IMokKaszarejeil. OTIMYUTEIbHBIMU OCOOEHHOCTSIMUA TIPEJIO-
JKEHHOTO MHCTPYMEHTAPHUSI SIBJISTIOTCS: BOBMOXKHOCTh Ka4eCTBEHHO OLIEHUTb BEKTOpP YCTOMYMBO-
TO Pa3BUTHS TIPEATIPUSITUSI C YYETOM BHEILHE cpebl, TMHAMUKYU OTPACId W TEKYIIEero W Mpo-
THO3HOTO (PMHAHCOBOTO COCTOSIHMSI TIPENIPUATHS; BO3MOXHOCTb HACTpanBaTh IMapaMeTpbl WH-
CTPYMEHTapUs 3a CYET U3MEHEHUsI HOPMATUBHBIX TOKa3aTeseid, ITyOMHbI PeTpOCTeKIIMM JaH-
HbIX OyXrayTepckoit U (hpMHAHCOBOW OTYETHOCTHM, YTO TIO3BOJISIET aAanTUPOBaTh MHCTPYMEHTA-
pyii 11 pa3IMYHOM KaTeroprM pelllaeMbIX 3amad M Mojb3oBaresieil. HeoOxomymo yduThIBaTH
OrpaHUYeHUsT pa3pabOTaHHOTO MHCTPYMEHTapusl, KOTOpble MOTYT CTaTh OCHOBOW IS JajibHeli-
LIMX WCCeIOBAHUIA: OTpaciieBasl crieliMduKa orpenessercss 00padaThbIBaloIIMiA MPOMBIIILICHHO-
CTBIO, B CBSI3M C YeM BO3ZHUKAET HEOOXOMMMOCTb OTPAC/ieBO AMBEpCUGUKALIMA WHCTPYMEHTA-
pust; 11e1ecoo0pa3HbIM SIBJISIETCS NaabHelnas (hopMaiuzalusi THCTPYMEHTApHs 3a cUeT MoucKa
MTOJXOMOB K OLIEHKE BEPOSITHOCTH CLIEHApHsI YCTOMYMBOTO Pa3BUTHS NPEINIPUATHS; yIeT (haKTo-
pa BpeMEHHU B MOJIEU 1 MOCTPOEHUE BEKTOpa YCTOMYMBOIO Pa3BUTHSI.

KmoueBbie ciioBa: YCTOI7I‘-H/IBOC Pa3BUTUC,; IMTPOMBIIIIJIICHHOCTL, OKTAHT, (bI/IHaHCOBOC CO-
CTOAHUCEC, peaJ'[beIﬁ OITIMOH

Ccbuika npu muruposanun: Jlykamesuy H.C., KonnukoB E.A. O moaxoae K olieHKe (PMHAHCOBOTO COCTOSI-
HUST TIPOMBIIUICHHBIX TPEANPUATUN KaK OCHOBBI YCTOMYMBOTO pa3BuTusl // HayuyHo-TexHUYecKre BEIOMOCTH
CIIoI'TTY. DxoHomuyeckue Hayku. 2018. T. 11, Ne 2. C. 92—100. DOI: 10.18721/JE.11209

Introduction.  Management of  sustainable
development of industrial enterprises is the basis of
the strategy of sustainable development of Russian
economy. Nowadays, despite the emerging concept
of post-industrial economy, industry is still the
backbone of Russian economy [5]. The total share
of industrial enterprises at the end of 2014 was
23.87 %, and its gross value added was 29.3 % at
the end of 2014. The strategically important nature
of industry gives reason to assess the sustainability
of its development. One of the most significant
indicators in this case is the industrial production
index. The industrial production index reflects the
change in the value created in the production
process as a result of real (physical) growth
(decrease) in the release of goods, performance of
work and the provision of services.! Fig. 1 shows
the dynamics of this indicator from 1992 to 2015.

! The official statistical methodology for calculating the
index of industrial production (approved by the order of the
Federal State Statistics Service No. 301 of May 8, 2014).

It is clear that in 2015 this indicator fell to a
level comparable with that of 2009. In addition, a
steady decline of this indicator has been observed
since 2010. This dynamics indicates a decline in
the level of production and, consequently, a
certain degradation of the Russian industry. This
statement correlates with the dynamics of
depreciation of fixed (production) assets, which
has been steadily increasing since 2012.

The manufacturing industry was selected for
the study. Bankruptcy of the representatives of
the given branch leads to the release of demand
in their respective market sectors, which creates
opportunities for increased imports or level of
monopolization [12]. Despite technological
diversity, a significant proportion of industries is
characterized by high asset turnover (particularly
inventory) and the need for urgent and absolute
liquidity, which makes the factor structure of the
models for evaluating the financial state an
important subject.
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Fig. 1. Dynamics of industrial production index (1992—2015)

The goal of this study is to develop the tools
for assessing financial stability as a basis of
sustainable development of industrial enterprises
(using the example of the manufacturing industry)
that support the decision-making process.

The methodology and results of the study. There
are many articles considering the analysis of
problems and assessment of sustainable development
of enterprises [1—4, 7, 13, 15, 16, 18, 20]. For
example, Ref. [18] devised and tested a
methodology for assessing the sustainability of the
development of industrial enterprises by using a
generalized indicator. Ref. [20] constructed the
economic and mathematical models for planning
the sustainable development of industrial
enterprises for two types of markets: stable and
dynamically changing. The methodological
principles of sustainable development of industry
and economy are laid down in [16].

In our opinion, the sustainability of the
industry depends on the financial state of
industrial enterprises. To confirm this assertion,
the current study analyzes the correlation between
the dynamics of the number of financially
insolvent enterprises and the dynamics of the
index that objectively reflects the state of the
manufacturing industry, for example, using the
official statistics on the volume of shipped goods
of own production. A significant correlation
coefficient value amounted to —0.738.

94

We can assume that the tools for assessing
the sustainability of industrial enterprises should
be based on the models for evaluating financial
stability. There are many methods and models
for evaluating the financial state of the company;
the accuracy of classification and applicability of
these models and methods was analyzed in many
articles [8—10, 19].

In most articles, researchers based on the
collected financial statements of small enterprises
(for some industries) to test traditional models of
bankruptcy diagnostics of, finding a strong
variation of bankruptcy probability estimates.
The models of bankruptcy probability estimates
based on the traditional ratio analysis may help
in diagnosing the financial state, however, with
some significant reservations: 1) not only the
formally obtained indicator, but a combination
of factors (both quantitative and qualitative) that
may affect the financial state should be
considered; 2) the choice of the model has to
take into account the industry specifics of the
enterprise; 3) the methodology of evaluation
should primarily use such indicators as the level
of gearing (debt-to-equity ratio), current assets
and current liabilities.

Since none of the classic rating models take
into account the characteristics of the external
environment in the estimations or use a
specialized forecasting method, the scenarios for



sustainable development of the enterprise are
constructed by extrapolation.

The following system of indicators has been
formed for assessing the sustainability:

— asset turnover ratio for estimating the level
of business activity of the enterprise;

— current liquidity ratio for estimating the
solvency level of the enterprise;

— ratio of own and borrowed -capital for
estimating the gearing level.

Each of the indicators in the constructed
system yielded lower values for financially
insolvent enterprises than for solvent ones, and,
according to the review of the literature we have
performed [8-10], can be used for estimating the
potential bankruptcy of an enterprise.

Current indicators cannot predict the
financial strength of the organization with a
sufficient degree of probability. The future level
of indicators can be predicted identically to
calculation of the future option price. It is
proposed to use Black-Scholes model as a
method of calculation. This approach was
proposed and substantiated in [11, 17].

This model was chosen because it allows to
take into account the fluctuations of the
underlying asset, which in this case is the level of
indicators. Moreover, the risk-free interest rate
expressing the minimum level of profitability is
used within the framework of this model. In real
market conditions the inflation indicator
determines the minimum level of profitability.
Consequently, the price growth index for the
goods produced or sold by the enterprise can act
as a risk-free interest rate. The mathematical
model has the following form [17]

__SN(,)
- Ee"’N(d2) ’

o (o
E r+7
9 )

d2=d1_6,

where C is the forecast value of the indicator; S
is the numerator (revenue; equity; working
capital assets); E is the denominator (total assets;
short-term liabilities; loan capital); r is the rate
of return (price index); 0 is the variance of
indicator values; N(d) is the cumulative
(standard) normal probability distribution; d, and
d, are the standardized normal variables.

C

dy =
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According to the model, the external
environment is estimated through the indicator
of potential profitability (price index) and the
risk indicator (of coefficient variance). It is
important to determine the number of years for
which the accounting data have to be analyzed.
This parameter is necessary for determining the
level of risk of deterioration of financial state
within the framework of forecasting the indicator
values under consideration. The price index
reflects the minimal growth in profitability in the
industry during the current period.

Assessment of risk of losing financial stability
of the industrial enterprises is primarily aimed at
identifying the current levels and predicting the
future levels of the indicators. The transition from
estimating the values to making recommendations
based on these values will enable a shift from the
concept of financial state to the concept of
sustainable development. This transition is due
to the fact that the vectors of the changes in the
key financial indicators can describe the
sustainable development of industrial enterprises
in a simplified form. The sustainable development
(or degradation) of an industrial enterprise could
be characterized by the relationship between
these vectors for a certain period.

If these vectors are represented in the form of
a time series of relative indicators characterizing
the change of some characteristic of the financial
state of the enterprise, and the derivative
functions describing this time series will be greater
or equal to zero that means that the enterprise is
developing steadily. Otherwise, there has been a
steady degradation of the enterprise. Thus, the
variance of values plays a considerable role in
each time series. Significant fluctuations of a
negative nature mean that the development of the
enterprise cannot be described as stable.
Consequently, the sustainability of the enterprise
for a certain period can be characterized by the
following elements: functions describing the
dynamics of the parameters and their variances
(fluctuations). Sustainable development reflects
the dynamics taking into account the external
environment instead of a momentary state.

The assessment of sustainable development of
an industrial enterprise in the short-term period is
significantly different, since a time series
consisting of two indicators (values) is statistically
insignificant. The developed approach is aimed
rather at assessing sustainability in the short-term
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period, as it describes two conditions of financial
stability of the enterprise. In that case, a vector of
the dynamics of the indicators under consideration
also characterizes sustainable development.

The approach operates with the data of the
current and future periods, therefore, the current
and future level of financial state is characterized
by an identical (in terms of content) set of
indicators. Since this technique implies correlating
identical indicators and their normative values,
sustainable development can be characterized by
three relationships:

— ratio of the current and the future level of
asset turnover and its normative value;

— ratio of the current and the future level of
current liquidity and its normative value;

— ratio of the current and the future level of
ratio of own and borrowed capital and its
normative value.

The normative values of the indicators are
determined empirically for each industry (based
on statistics) and can be adjusted depending on
the category of enterprise, industry, risk
preferences, decision-making process in the
company and other factors. Based on cluster
analysis, a method was developed for finding the
‘average’ (normative) recommended values of
financial indicators for different groups (clusters)
of organizations [19].

Thus, the formulated approach has a finite
number of states characterized by a correlation of
these indicators. The whole set of possible
outcomes can be divided discretely depending on
the ratio of the studied indicators and their
normative values. The comparison of two graphic
images reflecting the ratio of current indicators
and reflecting the ratio of future indicators is
rational for perception. The approach regards the
financial stability of an industrial enterprise as a
set of its three characteristics, expressed by three
indicators. Therefore, the generated graphical
toolkit assumes three dimensions. Each of the
axes is divided by a perpendicular into two areas.
This perpendicular is determined by the
normative values of the indicators. Thus, each of
the two graphic tools forms eight sectors that
characterize one of the states of financial stability
in the current or future period. Since the sectors
are formed by dividing the space into three
mutually perpendicular planes, from a geometric
point of view they can be called octants.
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Comparing the current and projected octants
of financial stability allows to make a transition
to the characteristic of sustainable development
of the enterprise. Graphically, this comparison is
possible by extending the formed axes to their
negative areas, thus forming the same set of
octants. Inserting the current octant of financial
stability into area I (x is positive, y is positive, z
is positive), and the octant of predicted financial
stability into area VII (x is negative, y is
negative, z is negative), we obtain a graphical
tool reflecting the predicted change in financial
stability for the current period.

If the dynamics is recorded discretely in
accordance with the normative values, there are
64 states in total. Since each of the conditions is
characterized by certain characteristics of both
the external and internal environment of the
enterprise, recommendations can be formulated
regarding the decisions needed to improve the
current situation and the possible change in the
projected level of financial stability. Fig. 2 shows
the octant of sustainable development.

The areas colored in red (dark gray) indicate
the values below the normative ones. Green
areas (gray) constitute the entire set of values of
the studied indicators that are above the
normative ones. Plotting the data on the axis of
the octant generates new areas characterizing the
current and projected level of financial stability
of the industrial enterprise. These areas are
colored in yellow (light gray). Current values of
the studied indicators are denoted by the letters
A, B and C, while their predicted values are
denoted by A, B’ and C' The point that
characterizes the financial stability of an
enterprise in the current or future period is the
vertex of the formed parallelepiped, the diagonal
to which can be drawn from point 0.

According to the data of the example shown
in Fig. 2, it can be seen that the current values
of financial stability indicators of an enterprise
exceed normative ones, which makes it possible
to characterize the enterprise as financially
stable. However, all predicted values of the
considered indicators are below the normative
ones, therefore, the enterprise (in accordance
with the environmental conditions) will lose its
financial stability in the forthcoming period.
Consequently, in that case it is not a question of
sustainable development, but of sustainable
degradation of the enterprise
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Asset turnover ratio

Ratio of own and
borrowed capital
(Forecast)

Current ratio
(Forecast)

Current ratio

Ratio of own and
borrowed capital

Asset turnover ratio
(Forecast)

Fig. 2. Octant of industrial enterprise sustainability

The formulated recommendations can be
divided into several groups taking into account
the obtained state of sustainable development:

1. First-order recommendations. The enterprise
should strengthen control and increase the level
of current liquidity, the level of asset turnover
and debt-to-equity ratio.

2. Second-order = recommendations.  The
enterprise should increase revenues with a relatively
smaller increase in current assets, reduce short-
term and long-term liabilities and increase own
capital.

3. Third-order recommendations. The enterprise
should reduce the overall duration of the production
cycle, improve the production technology and its

organization, reduce labor intensity at all stages of
the production process, improve supply and demand
conditions, improve the system of payment, reduce
the share of profits directed at unproductive
purposes, reduce the number of investment projects
financed by borrowed capital, replace short-term
loans attracted for investment purposes, minimize
the stock of unfinished production, revalue non-
current assets, sell parts of unclaimed non-current
assets and increase the contributions of founders
to the assets of the enterprise.

Thus, the applied graphic tool allows to
characterize the level of stability of the development
of an industrial enterprise and to formulate a set
of recommendations for each state.
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Fig. 3. Algorithm for assessment of sustainable development

The set of recommendations consists of four
consecutive elements:

1. Description of the state of the octant.
Description of the state of the octant. At this
level, the sustainability of enterprise development
is characterized by a description of the current
and projected levels of financial sustainability.

2. First-order recommendations. The direction
of increasing the stability of the enterprise within
the context of considered indicators is specified.

3. Second-order recommendations. These
recommendations are aimed at determining specific
financial indicators of the enterprise, which
require strengthening the control and effort
towards increasing or decreasing these indicators
quantitatively.

4. Third-order = recommendations.  These
recommendations are final. Within this block,
specific actions are taken to implement the
second-order recommendations.

The formulated fixed descriptions of the
octant are recommendations for making managerial
decisions and serve as tools for decisions support.
Fig. 3 shows the algorithm for developing
recommendations for the sustainability of an
industrial enterprise.

Conclusions. The practical importance of the
developed approach is in solving the following
tasks from the point of view of various users of
the tool: 1) with respect to the debtors of the
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enterprise, the toolkit allows assessing the risk of
losing their financial stability; 2) with respect to the
management of the enterprise, the toolkit allows
obtaining a qualitative assessment of the vector of
sustainable development and recommendations
for developing the enterprise and minimizing the
impact of crisis situations; 3) with respect to the
banking sector, the toolkit can be the basis or an
additional tool for credit risk assessment.

The distinctive features of the proposed toolkit
are as follows: 1) the possibility of obtaining
specific recommendations based on assessing the
sustainability of the enterprise; 2) the possibility of
qualitatively evaluating the vector of sustainable
development of the enterprise, taking into account
the external environment, the dynamics of the
industry and the current and the predicted
financial state of the enterprise; 3) visualization of
the results, allowing to present the directions of
changes graphically; 4) the possibility to
customizing the parameters of the toolkit by
changing the regulatory indicators, the depth of
retrospection of accounting and financial reporting
data, which allows to adapt the toolkit for different
categories of tasks and users.

However, it is necessary to take into account
the limitations of the developed toolkit, which
can form the basis for further research: 1) the
specifics is determined by the manufacturing
industry, which necessitates industrial diversification
of the toolkit; 2) further formalization of the tool
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by finding approaches to estimating the
probability of the sustainable development
scenario; 3) taking into account the time factor
in the model and constructing a vector of
sustainable development; 4) expansion of the

pool of factors by adding factors that are non-
financial in nature to the toolkit.

I'pant Ipesunenta Poccuiickoit Denepauyu mist
rOCyJapCTBEHHOM TMOAACPXKKUA MOJIOABIX POCCUUCKMX
YVYEHBIX — KaHAMIATOB HayK, mpoekT MK-1822.2017.6.
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OF SUBSIDIARY ENTERPRISES AS BUSINESS DEVELOPMENT
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The article considers the problem of business restructuring through reorganization of
commercial corporate organizations in the form of spin-off and creation of subsidiary economic
companies. The analysis showed that the choice and appropriateness of restructuring methods is
not obvious (in some cases it is preferable to reorganize the legal body in the form of a spin-off,
and in some to establish a subsidiary). We have discussed the issues of the authorized capital
formed by the legal entity, the fair distribution of assets and liabilities between the reorganized
and newly created entities. These issues are considered for the main organizational and legal
forms of entrepreneurial activity that are commercial corporate organizations, primarily for the
most common of them, limited liability companies (LLCs). The advantages and disadvantages of
each of the mechanisms were discussed. These mechanisms or their elements are often confused
in practice and even in publications, so we have deemed it necessary to understand what the
spin-off of a company means in reorganization, and what is the creation of a subsidiary economic
company, and also to compare them and give recommendations on their application. The article
systematizes the goals of restructuring, provides a comparative description of these methods of
restructuring and recommendations for their application. One of the most urgent problems of
reorganization of companies in the form of spin-off is considered, i.e., the formation of
authorized capital of the newly created company. The issue of forming authorized capital during
spin-off reorganization is the most common organizational and legal form for limited liability
companies (LLCs), which by various estimates account for more than 90 % of all commercial
organizations in Russia. The main focus was on the difference in restructuring of an LLC by
creating subsidiaries and spin-off reorganization, options for forming the authorized capital of the
newly created companies, the distribution of rights and obligations between the reorganized and
established companies. The results obtained in this study will allow entrepreneurs to understand
the problem, make the right decision when choosing the method of restructuring, avoid mistakes
in the reorganization primarily when forming authorized capital and distributing the rights and
obligations that may affect taxation and relationships with counterparties and founders. Tax
officers and auditors can use the recommendations in the paper to understand what to focus on
during inspections of reorganized and established economic societies.
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PEOPTAHU3AIIVA IOPUIVMYECKUX JIUI] B ®OPME BbIIEJIEHNS
1 CO3JJAHUE JTOYEPHUX MPEIITPUATUN
KAK CIIOCOBBI PA3BUTHSA BU3HECA

A.A. 3akuposa, B.A. J/ly6oaa3oB

Cankr-IlerepOyprckuii monurexHudeckuii yauuepcuret Ilerpa Benmkoro,
Cankr-IlerepOypr, Poccuiickas ®eneparivst

PaccmarpuBaetcsl mpoGsiiemMa pecTpyKTypu3aluyu OM3Heca MyTeM peopraHu3allud KOM-
MepUYECKHX KOPITOPaTMBHBIX OpraHM3aluii B (popMe BbIIEICHUSI M CO3MaHUST JOUEPHUX XO-
39MCTBEHHBIX OOIIEeCTB. AHAIN3 MOKa3aJl HeOYEeBUAHOCTh BOIIPOCOB BhIOOpaA criocoba pect-
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pYKTypu3auuu O6usHeca (T. €. KOrjaa Jiydllle peopraHusalus IpUAMYEcKOoro Jivia B Gopme
BBIJIEJICHYSI, a KOTJa YYPEXIeHUE MOYEPHEro TpeArpusTusl), ux liejaecoodbpasHocTb. Pac-
CMOTpPEHBI JTMCKYCCMOHHBIE BOIPOCH (HDOPMUPOBAHUSI YCTAaBHOTO KamuTaja CO3IaBaeMbIX
IOpUANYECKUX JIMLI, CMPaBeUIMBOIO pacrpeaesieHus] akTUBOB M MAacCCUBOB MEXIY peopra-
HU3YyeMbIM M BHOBb CO3/1aBa€MbIMU IOPUANYECKMMU JIMLIAMU. DTU BOMPOCHI PACCMOTPEHbI
JIUISI OCHOBHBIX OpraHW3allMOHHO-TIPABOBBIX (hOPM TPENTPUHUMATEIBCKOM AeSTETbHOCTA —
KOMMeEpUYECKHX KOPITOPAaTUBHBIX OpraHu3allvii, B TIEPBYIO odepelb, IUIs HauboJiee pacmnpo-
CTpPaHEHHBIX M3 HUX — OOIIECTB C OrPaHWYCHHON OTBETCTBEHHOCTHIO. PaccMoOTpeHBI Tpe-
HMMYIIEeCTBA U HENOCTAaTKM KaXXJ0To M3 MexaHu3MoB. Ha mpakTuke u B myOJMKaLMsIX YacTo
9TU MEXaHU3Mbl WM UX BJEMEHTbl MyTaloT, MOITOMY BO3HUKJIA HEOOXOMWMOCTh Pa3o-
OpatTbcsi, YTO TaKOE BbIAEIEHUE XO35IMCTBEHHOTO 00I1lleCTBA MPU PEOpraHu3alvu, a 4To —
Co3MaHre TOYePHEro XO3SHCTBEHHOTO OOIIECTBA, CPaBHUTh MX M JaTh PEKOMEHIALUM TIO
npruMeHeHuto. CUCTeMaTU3UPOBAHbI 1IeJIM PECTPYKTYpU3aLMM, JaHbl CPaBHUTEJbHAs Xa-
pakTepuCTMKa YKa3aHHBIX CMOCOOOB PECTPYKTYpPU3allMM W PEeKOMEHJALUM MO UX MpUMe-
HeHutlo. PaccmoTpeHa ofHa u3 Haubosiee aKTyaldbHbIX MPOOJEM peopraHu3alru XO3SIACT-
BEHHBIX 00I1IeCTB B (hopMe BbiaeneHUs — (OpMHUpOBaHME YCTAaBHOTO KamuTaja co3iaBae-
Moro obiiectBa. Bompoc ero ¢opMupoBaHUS IIpU peopraHu3aluu B (OpMe BBIACICHUS
paccMOTpeH Jyisi HauboJiee PAcHpOCTPaHEHHON OpraHM3allMOHHO — TIPaBOBOM (HOPMbI
KOPIMOPAaTUBHBIX KOMMEPUYECKUX OpPraHU3alMvi — I OOLIECTB C OrPaHUYEHHOU OTBETCT-
BEHHOCTBIO, KOTOpBIE MO pa3IWIHBIM OLIEHKaM cocTaBisAioT B Poccuu cBbire 90 % Bcex
KOMMEpPUYECKMX opraHusanuii. [J1aBHOe BHUMaHUE YIEJIeHO pas3iuuuio PeCTPYKTypU3aluu
TaKuX OOILECTB MyTeM CO3MaHMs JOYEPHUX MPEANPUITUN U peopraHu3auvu B (popMe Bbl-
JeJIeHUsT, a Takke BapuaHTaM (hOpMUPOBAaHMST YCTABHOTO KamuTaja BHOBb CO3JIaHHBIX 00-
IIECTB, paclpeneeHns] MpaB U OO0SI3aHHOCTENM MEXAY PEOPraHM3yeMbIM U CO3IaBAEMBIMU
XO3STMCTBEHHBIMU OO11IecTBaMU. [lojydeHHBIE pe3ynbTaThl MO3BOJAT TPEANPUHUMATEISIM
MHOHSITH IPOoOJIeMy, IMPUHATh MPaBWILHOE pelIeHre IIPU BEIOOpE cIiocoda pecTpyKTypu3a-
1M, U30exKaTh OLIMOOK IpU peopraHu3allid, B MEPBYIO odyepelb, IIpU (POPMUPOBAHUU YC-
TaBHOTIO KaluTajga W pacnpelesieHU MpaB U 00sI3aHHOCTEH, KOTOpble MOTYT CKa3aThCsl Ha
HaJIOTOO0IOKEHUN U B3aMMOOTHOIICHUSIX ¢ KOHTpPareHTaMu W yYpeauTesIsIMU; HaJIOTOBU-
KaM M ayauTopaM TOJCKaXyT, Ha YTO HaJo0 oOpaTUTh BHUMaHUE MPM TMPOBEpKax peopra-
HU30BaHHBIX Y CO3IaHHBIX XO3SIICTBEHHBIX OOIIIECTB.

KiroueBble cjioBa: pecTpyKTypH3alMs OM3Heca; peopraHM3alusl B (opMe BBIICICHUS;
JoYepHee MPeaNpUATHE; YCTABHBINA KaITATal

Ccbuika npn nutupoBanum: 3akvpoBa A.A., JlyoonazoB B.A. Peopranuzanus opuaryeckux Juil B (opme
BBIJICJICHUS] U CO3/IaHMEe JOUYEPHUX MPEANPUITUI KaK crocoObl pa3BuTus 6usHeca // HayuHo-TexHUYecKue Be-
nomoctu CIT6I'TIY. DxoHomuueckue Hayku. 2018. T. 11, Ne 2. C. 101—108. DOI: 10.18721/JE.11210

Introduction. Nowadays, especially in the
current financial and economic crisis, many legal
entities (LEs) use various methods of restructuring
the business, including by reorganizing the LE in
the form of spin-off or establishing subsidiaries in
order to develop and improve their performance.

This problem has been given much attention
in legislation, judiciary decisions, in publications
of researchers [1—3] such as Vertakova,
Baranova, Fertseva, Isaeva, Sozinova and many
others. Their analysis shows that the choice of
the way to restructure the business and its
appropriateness is not obvious. There is also
much discussion around the issues of forming
authorized capital of the newly created LEs.

Goal of the study. The goal of this article is to
analyze restructuring methods (reorganization by
spin-off and creation of subsidiary enterprises),
determine the best way of restructuring for limited

102

liability —companies as the most popular
commercial structure. We have also analyzed the
methods of creating authorized capital of new
enterprises (for limited liability companies) and
distributing assets and liabilities between the
participants of restructuring.

Methodology of the study. The main goal of any
business restructuring is improving the efficiency,
which is achieved by business development,
strengthening the company’s positions on the
market, cost cutting, reallocation of corporate
control, etc. It is sometimes necessary to break up
the corporation into smaller units at a certain
level of its development [4].

The general goals of business restructuring by
spin-off or creating subsidiary enterprises are:

promotion to other markets under a new
name (promotion of a new brand);
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elimination of secondary activities in order to
increase the specialization of the LE;

rapid adaptation to the changing conditions
of local markets, the possibility to influence
them quickly;

creation of a group of LEs from one company,
each acting independently, the failures of one LE
may be compensated by the successes of others;

optimization of management and financial
and economic activities by transforming the
structural divisions of the reorganized LE into
independent ones, strengthening the responsibility
and motivation of their management and the
entire team in improving their performance;

reduction of tax payments through various
taxation systems (simplified taxation, uniform tax
on imputed income, unified agricultural tax) for
different types of established LEs, as well as
through registration of the LEs in regions with
preferential taxation;

tendency towards independence among the
participants of the LE;

distribution of business between disagreeing
or even mutually hostile participants of the LE;

withdrawal of assets from the LE in the
interests of the main participants or top
managers seeking independence;

creation of LEs unburdened with debts of the
LE being reorganized;

protection from hostile takeover: a business
distributed between LEs which engage in
different types of activities is much more difficult
to take over than one LE.

Sometimes unethical entrepreneurs use business
restructuring for default on commitments by [5]:

withdrawal of the most liquid assets or
disproportionate  distribution of assets and
liabilities in the course of reorganization, transfer
of liabilities provided only by illiquid assets and
accounts receivable to the newly created LEs;

transfer of liabilities and illiquid assets to
which the bankruptcy procedure will be applied
in the future to the newly created LE, in order
to avoid the bankruptcy of the entire LE;

allocation of liquid assets of the LE for
subsequently selling them through selling the
newly established LEs;

tax evasion or unjustified reduction of taxes.

There are two ways of creating a new
company: during restructuring of a legal entity
by spin-off and by creating subsidiary enterprises.
The Ilatter is not restructuring because the

subsidiary company does not obtain any rights
and obligations of the main enterprise.

Both of these methods have their advantages
and disadvantages. These mechanisms or their
elements are often confused in practice, and in
publications, so we consider it necessary to
understand what is the spinoff of a company in
reorganization, and what is the creation of a
subsidiary company; we are also going to
compare these methods and give recommendations
on their application.

1. The common trait of both restructuring
methods is that they result in the emergence of
two or more new independent companies which
have their own property and management
bodies, are liable for debts by their property,
have rights and duties, etc. Subsidiary enterprises
are not liable for debt of the parent company
like enterprises created during reorganization by
spin-off are not liable for debt of the reorganized
company.

There are also some differences between these
methods. A reorganized company is not liable for
debt of the enterprises created during
reorganization by spin-off [6], but the parent
company is liable for debt of subsidiary enterprises
together with them, if these debts appear in the
line of duty, or if the subsidiary enterprise is out
of business by fault of the parent one. The parent
company is also liable for debt of subsidiary
enterprises if it took part in making the decision
(item 2 section 67/3 of the Civil Code of the
Russian Federation as amended by the Federal
Law no. 99 of 05.05.2014).

The reorganized company can give up its
liability to the new company created by spin-off.
In this case a new company is liable to former
creditors of the reorganized company [7]. Both
of these companies are also liable to former
creditors of the reorganized company if the
creditors demanded to accelerate the fulfilment
of obligations or discharge of obligation and
payment of damages but their demand was not
satisfied (item 3 section 60 of the Civil Code of
the Russian Federation). This applies to the case
when it is impossible to identify the liability
cessionary or when assets and liabilities were
shared in bad faith and it lead to violation of the
creditors’ interests (item 5 section 60 of the Civil
Code of the Russian Federation).

Summarizing the above, creating subsidiary
enterprises is more advantageous than reorganization
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by spin-off from the standpoint of transfer of
rights and obligations.

2. The next common point is the transfer of
assets by the restructured company to new
companies in both methods [8].

The parent company is the unique founder of
the subsidiary and creates its authorized capital
with own property, getting liability rights in
return. In this case the net value of assets and
liabilities of the founder is permanent.

The parent company transfers a part of its
assets to its subsidiary company and accounts for
it as financial investment in authorized capital
[9]. In case of reorganization by spin-off the
balance sheet accounts of the reorganized
company are cut by the transfer deed. This can
spoil the image of the reorganized entity and
cause suspicion among contractors about the
deterioration of its financial situation.

Summarizing the above, creating subsidiary
enterprises is more advantageous than reorganization
by spin-off from the standpoint of investment
potential and capitalization growth [10].

3. A subsidiary company is not liable for the
debts of the parent company. The latter does not
cut its debts, and this impairs the financial
stability of the company. In the other method,
the reorganized company transfers both rights
and liabilities, including a part of receivables and
payables, to the new company by the transfer
deed.

There are no requirements and recommendations
regarding the value of the transferred to the new
company. However, the debts to the state budget
and non-budgetary foundations of taxation and
revenue are not transferred (item 8 section 50 of
the Tax Code of the Russian Federation).

From the standpoint of allocation of
receivables and payables, reorganization by spin-
off is more advantageous than creating subsidiary
enterprises.

4. Companies created by spin-off are
connected to each other and, as a rule, have no
interest in offering assistance to each other [11].
The parent and the subsidiary companies are a
group of connected legal entities which help
each other in different legal, economic and
investment issues, which increases the stability of
all companies in the corporate group.

Summarizing the above, creation of
subsidiary enterprises is more advantageous than
reorganization by spin-off.
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5. The decision to reorganize the company by
spin-off is made by its participants who have both
common and preference stocks. In a limited
company, the decision is made by a general
shareholder meeting where s voters made such a
decision. In a limited liability company, this
decision is made by all participants unanimously.

In the reorganization process, it iS necessary
to inform the Federal Tax Service, which makes
a note in the National Register of Legal Entities,
and the creditors, make an announcement in
mass media and on the Internet, send the data
on the activities of legal entities to the unified
federal register of information . It is not
necessary in case of creation of a subsidiary
company [12].

Creation of a subsidiary company is a
unilateral contract and can be made by the
decision of executive office or board of
management, except for the case when the deal
is very large. There is no transfer act in the
process. The parent company does not transfer
any rights and liabilities to its subsidiary.

Summarizing the above, creation of
subsidiary enterprises is more simple and less
expensive than reorganization by spin-off.

6. Shareholders who voted against the
reorganization of the public company or did not
vote at all can demand that the company buy
out their shares by real cost or be shareholders of
each of the new companies [13]. In a limited
liability = company, the decision about
reorganization must be made unanimously.

Restructuring by spin-off is simpler, as
shareholders of the parent company cannot
demand for their stocks to be bought out.
Majoritarian participants keep their influence in
the subsidiary through the main company.

7. Shareholders of a subsidiary are participants
of the parent company. Therefore, when
distributing the net profit of a subsidiary, only the
parent company will receive dividends, and its
participants receive only dividends of the parent
company, if such dividends are generated. In case
of spin-off, participants of the reorganized
company can have shares in authorized capital of
the new company. That is why reorganization by
spin-off is more advantageous than creation of
subsidiary enterprises, especially for minority
participants. While a parent company can sale its
shares of authorized capital of the subsidiary to
any parties, including its participants, but the
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participants of the parent company do not have
any preferential rights in buying the shares.

8. Participants of a company organized by
spin-off can keep their rights to run the new
companies only if the company charter,
approved by the shareholders’ general meeting of
the reorganized company, allows it. Participants
of the parent company can keep controlling the
subsidiary companies through introducing their
own representatives into their management
bodies.

From the standpoint of conflict resolution
between business partners, reorganization by
spin-off is better than the creation of subsidiary
enterprises. It is really difficult to solve some
problems in a corporation with parent and
subsidiaries companies [14].

In general, the method or restructuring
depends on the specific situation.

There are several types of reorganization,
they are split-up, spin-off, takeover, merger and
reformation. Many specialists we agree with
consider that spin-off is the most complicated
form, especially forming the authorized capital,
distribution of assets and liabilities between
reorganized and new companies. There are some
variants of forming authorized capital of a new
company created by spin-off. The same cannot
be said for other form of reorganization.

Let us consider the formation of authorized
capital for a limited liability company created by
spin-off. Limited liability companies make up
about 90 % level of all commercial companies.
The result of reorganization of a limited liability
company by spin-off is the creation of one or
several new companies which gain some rights
and liabilities according the transfer deed. The
reorganized company continues to operate (item
4 of section 58 of the Civil Code of the Russian
Federation, item 1 of section 55 of Federal Law
about the Limited Liability Company).

There are some legal restrictions about the
creation of authorized capital. Its value cannot
be less than 10,000 rubles, net assets of the
company must be more than its authorized
capital.

Authorized capital of a new company is paid
by the founders. Asset holdings of the company
created by spin-off are formed from the assets of
the reorganized company according to the
transfer deed [15]. There is no connection
between the transfer of assets by way of

succession and forming the authorized capital of
the company created by spin-off [16].

The current legislation forbids any pays for
the shares in authorized capital in case of
reorganization. It is incorrect to say that the
authorized capital of the company created by
spin-off is paid by the participants of the
reorganized company. The result of spin-off is
the creation of a new independent company
without any assets of the reorganized company
[17]. If the founder decides to form authorized
capital of the subsidiary using the property of the
reorganized company and this property is
transferred as payment for this capital without
any changes in the authorized capital of the
reorganized company, this transfer of property is
a financial investment of the reorganized
company and share capital payment of a new
company (item 39 of Practice Advisory of
formation of financial statements during
reorganization (approved by the Order of
the Ministry of Finance of the Russian
Federation No. 44n of 20.05.2003)).

The main options of forming the authorized
capital of a limited liability company created by
spin-off are:

1. Authorized capital of the company created
by spin-off is formed by reducing the capital of
the reorganized company. The value of
participants’ shares in the capital of the
reorganized company stays the same but its
nominal cost is changed. In this case it is
possible to convert the shares from the capital of
the reorganized company to the capital of new
company proportional or in a different way
according to the decision about reorganization.

2. Authorized capital of the new company is
created from the capital share of a specific
participant. The other part of the capital is
divided between other participants. It leads to a
reduction in the capital of the reorganized
company. This way is suitable for business
separation between partners, for example, when
one of the participants of the reorganized
company converts their share to the share of the
new company and stops being a participant of
the reorganized company.

3. One part of capital of the new company is
assigned to the reorganized company and other
parts are shared between its participants. It is
possible to assigned the whole authorized capital
to the reorganized company.
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4. Authorized capital of the new company is
created by an internal fund without the capital of
the reorganized company, that is, retained earnings
and added capital. This way, the participants of
the reorganized company become the participants
of the new company. The reorganized company
can take a stake in the new company.

The process of forming the authorized capital
in such a way is the following. Firstly, the capital
of the reorganized company is expanded by
retained earnings and/or added capital, which
increases the nominal share cost of the reorganized
company by its own capital. After that, the
additional share of capital of the reorganized
company is added to the capital of the new
company and shared between the participants of
the reorganized company. As a result, they keep
their shares in the reorganized company and get
additional shares in the new company. Participants
of the new company do not make any
contributions and get shares free of charge.

In case of a limited liability company, this
process is simpler without the stage of increasing
the authorized capital by adding the company’s
equity. A part of the capital of the reorganized
company is turned over to the new company by
the transfer deed and moved to its authorized
capital. The results of these two variants are the
same but the second way does not include the
time-consuming and costly procedures of making
the decision about changing the authorized
capital at a general meeting, notarization,
posting the news in mass media, making the
changes to the articles of association and the
Uniform State Register of Legal Entities, etc.

Shares of the company reorganized by spin-
off which are converted to the shares of the new
company are not transferred to thea new company
and compensated immediately upon conversion.
It leads to capital reduction of the reorganized
company at the moment of creation of the new
company. The equity capital of the company
created by spin-off is formed by reduction of the
capital of the reorganized company.

It is often necessary revaluate the assets for
making the additional capital before the
reorganization [18].

The authorized capital of the company
created by spin-off is made up not of the costs of
the property the company obtained by the
transfer deed but of the part of the own assets of
the reorganized company which was transferred
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to the new company [19, 20]. For this reason, if
the net asset value of the new company is more
than its authorized capital, this difference is
retained earnings (accumulated losses) in the
opening balance.

It is recommended to form a transfer deed in
the end of the financial reference period (year) or
at the date of interim accounting reports (quarter,
month) on estimation of the property and
liabilities transferred by the reorganized company.

According to the Letter of The Ministry of
Economic Development and Trade D28i-2105 of
21.07.2015, in case of reorganization of a legal
entity in the form of separation, the work
experience and the goodwill that can be used for
public procurement purposes cannot be
transferred to a legal entity created as a result of
such reorganization

Making the decision about reorganization of a
limited liability company by spin-off, its general
meeting approves the conditions for it, the
composition of the founding members of the new
company which can include some or all
participants of the reorganized company, the
value of the authorized capital, the share size of
the participants, the procedure for forming the
authorized capital, the changes in the charter of the
reorganized company (its new edition), the charter
of the new company, its collegial and executive
body, auditing committee, the transfer deed with
the distribution of property, rights and liabilities
between the reorganized and new companies, etc.

It is necessary to inform the registration
agency about the reorganization, reduction of
the capital, changes in the charter, publish the
decision in mass media, etc.

Incorporation of a legal entity created by
spin-off is possible no sooner than the period of
appeal of the decision about reorganization
expires, which is 3 months after the note about
reorganization has been submitted to the Uniform
State Register of Legal Entities (i.4 a.57, i.1 a.60
of the Civil Code of the Russian Federation).

Reorganization by spin-off is considered to
be carried out after the last new company
created by this reorganization is incorporated (i.4
a.16 of Federal Law no. 129 of 08.08.2001).

Findings of the study.

1. We have performed comparative analysis
of such restructuring methods as reorganization
by spin-off and creation of subsidiary enterprises.
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2. We have determined the criteria of suitability
of each method.

3. We have analyzed the main methods of
forming the authorized capital for limited liability
companies.

Conclusion. We have studied reorganization
of companies by spin-off (mainly limited
liability companies) and creation of subsidiary
companies according to the last changes in
legislation. We have focused on the differences
between restructurization of LLCs by creation
of subsidiaries and reorganization by spinoff.
We have determined and analyzed several
criteria, such as investment potential and
capitalization growth, allocation of receivables
and payables, transfer of rights and obligations,
conflict resolution between business partners. In
general, the method of restructuring depends on
the case.

We have also studied some variants of
forming authorized capital, distribution of rights
and liabilities between reorganized and new
companies.

Our findings can help entrepreneurs to
understand the problem, make the right decision
about the method of reorganization, to avoid
some problems when forming the capital and
distributing the rights and liabilities which can
have an adverse effect on taxation and
relationships with contractors and founders; tax
officers and auditors can use this information to
understand what to focus on during inspections
of reorganized and new companies.

Directions for future research. Directions for
future research are issues connected with forming
the authorized capital of a new legal entity created
by all kinds of reorganization, distributing assets
during separation, share conversion during all kinds
of reorganization apart from reconstruction.
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YCJIOBUA NYBIUKAIIUU CTATEH

B XxypHaJle «Hayuno-rexumyeckue Benomoctd CankT-IleTepOyprckoro rocy1apcTBeHHOro
NOJUTEXHUYECKOTO YHHBEPCUTETA. DKOHOMUYECKHE HAYKH»

OBILIVE ITOJIOXKEHUA

Kypnan «HayuHo-texHuueckue BemomMocTtd CaHKT-IleTepOyprckoro rocynapCTBEHHOrO MOJIUMTEXHUYECKOTO YHU-
BepcuTeTa. DKOHOMUYECKHUE HAyKW» SIBJISETCS MEPUOIUUYECKUM TeYaTHbIM HAYYHbIM PELEH3UPYEMbIM U3TaHUEM. 3ape-
ructpupoBaHo PenepanbHOI CyK00i1 Mo Haa30py B chepe MHGOPMAIIMOHHBIX TEXHOJOTUI U MAaCCOBBIX KOMMYHMKA-
umii (PockoMHanzop). CeupetenbeTBo 0 peructpauuu [T Ne dC77-52146 ot 11.12.2012 1. C 2008 roga BBITyCcKaICs
B COCTaBe CepuajbHOro nepuoanyeckoro uznanust «Hayuno-rexumueckue Begomoctu CITOITIY» (ISSN 1994-2354).

WMznanue ¢ 2002 roga Bxomut B IlepeyeHb BeAylIMX HAayYHBIX PELIEH3UPYEMBIX XXKYpHAJIOB UM M3daHUl (IlepeyeHb
BAK) v npuHuMaeT /i meyaTd MaTepuaibl HaydyHbIX MCCIEAOBaHUI, a Takxke CTaTbU ISl OMyOJIMKOBAaHWST OCHOBHBIX
pe3yAbTaTOB AMCCepTallMii Ha COMCKAHME YYeHOM CTeTNeHU JOKTopa HayK M KaHauaaTa HayK IO CJIEAYIOIIMM OCHOBHBIM
HayyHBIM HampapieHUsIM: MeHemkMeHT, MakposkoHOMUKa, MupoBasi 5KOHOMMKa, PernoHaibHasi 3KOHOMMKa, DKO-
HOMUKa ¥ MEHEIKMEHT Tpeanpusatus, Mapketnar, @uHaHcel, Byxrantepckuii yuer, Hanmoroo6ioxeHue, YrpasieHue
MHHOBaUMSIMU U Ap. HayuHble HampapiaeHus XypHaia yuutbiBaioTcsi BAK Muno6pHayku P® npu 3amimTe JOKTOPCKUX
M KaHAUIATCKUX AUccepTalMii B cooTBeTcTBUM ¢ HoMeHKIIaTypoil crieialbHOCTe HayYHbIX pAOOTHUKOB.

Caenenust o nmyonukauuu npeactapieHsl B PUHL PedeparusHom xypuanre BUHUTU PAH, B mexayHapomHoit
crnpaBouHoit cucteme «Ulrich's Periodical Directory».

TTeproaMYHOCTD BBIXO/A XypHajia — IIECTh HOMEPOB B TOI.

ITPABIWJIA I ABTOPOB

TpedoBanusga K ohpopMIeHHUI0 cTaTel

1. PexomeHayembiit o0beM crateit 12—20 c¢. opmaTta A4 ¢ yueToM rpadpuyeckux BioxeHuid. KomuuecTBo rpaduue-
CKUX BJIOXEHUI (nnarpamm, rpachyvKoB, pUCYHKOB, ¢oTorpaduii u T. m.) — He Oojiee IIECTH.

2. ABTOpHI IOJDKHBI TIPUACPXKUBATHCS CIEOyIolleil 00OOIIeHHOM CTPYKTYphl CTaTbM: BBogHas 4acth 0,5—1 c.
(aKTyaJIbHOCTb, CYIIECTBYIOIIME IPOOJIeMbl); OCHOBHAsI YacTh (IIOCTAHOBKA M OIMCAHME 3adavyu, U3J0XEHUEe U CYyTh OC-
HOBHBIX Pe3yJIbTaTOB); 3aKIouMTeNbHast yacTh 0,5—1 c¢. (BBIBOABI, MPEUIOXEHNS); CIMCOK JIUTepaTyphl, 0opOpMIIEHHbII
no F'OCT 7.05—2008.

3. Yucno aBTOpPOB CTaTbM HE MOJIKHO TPEBBIIIATH TPEX.

4. Habop Tekcra ocymiecTsisiercs B pegakrope MS Word, dopmynsl — B pegaktope MS Equation wm MythType.
Tabnuubl HabKpaloTCs B TOM XK€ ¢popMmarte, YTO U OCHOBHOM TEKCT.

IIpudr: rapaurypa Times New Roman, pasmep mpugra — 14 n. Tabauubl Gojblioro padmepa MOTryT OBITh
Habpanbl 12 kernmem. Ilomst: cmeBa — 3 cMm, cBepxy M cHM3Yy — 2,5 cM, crmpaBa — 2 cM. TekcT 6e3 IepeHOCOB.
Mexctpounsiii uHTepBan — 1,5. TekcT BeIpaBHUBAETCS 10 IIIMPUHE MOJIOCHI. AO3aIIHBIN OTCTYIT 1 CM.

5. Pucynku, tabauibl, ¢poTorpaduy pa3MenaloTcs 10 TeKCTy CTaThH.

TpeOoBaHUA K MpeACTaBJAAEMBIM MaTepHajlam

it oImyOMMKOBaHUsI CTaThM B XKypHajie «HaydHo-TexHmuyeckue BemomocTh CaHKT-IleTepOyprcKoro rocymaper-
BEHHOTO YHMBEpPCUTETA. DKOHOMHMUYECKIE HAYKI» BMECTE C MaTepuaJlaMi CTaThbM JOJIKHBI OBITH IIPEICTABICHBIL:

e QHHOTAIIASI Ha PYCCKOM M aHTJIMICKOM SI3BIKAX;

e KJIIOYEBBIC CJIOBa (IIATh-CEMb) Ha PYCCKOM M aHIJIMICKOM SI3bIKaX;

® AKT 9KCIEPTU3bI O BO3MOXKHOCTH OITyOJIMKOBAHMSI MAaTEPUAIIOB B OTKPBITOM IEYATH.

C aBTOpaMM CTaTeil 3aKJII0YAETCST M3NATCIbCKUI JTNILIEH3MOHHBIA TOr0BOpP.

IpencraBieHre BceX MaTepUaIOB OCYIIECTBIISIETCS Yyepe3 DICKTPOHHYIO PeIaKIIUIo.

PaccmMoTpenne MmaTepuaios

IIpencraBneHHble MaTepuaibl (CM. TpeOOBaHHUSI) MEPBOHAYAIBHO paccMaTpUBAIOTCS DPEAAKIIMOHHON KoJuleruei
U TiepenaroTcs 1sl pelieH3upoBaHus. [locie onobpeHus: MaTepuanoB, COrJIAaCOBAaHUS PA3IMYHBIX BOMPOCOB C aBTOPOM
(TTpy HEOOXOMMMOCTH) PEAAKIIMOHHAST KOJIJIETUS COODIIAeT aBTOpY pellleHre 00 OIMyOGIMKOBAaHWYU CTaTbU WJIW HaIlpaB-
JiseT aBTOPY MOTMBMPOBAaHHBIM OTKa3.

IIpy OTKJIOHEHUM MaTepuaJoB WU3-3a HapyLIEHWs] CPOKOB IMoAauyu, TpeOoBaHMIl MO OGOPMIEHUIO WIM Kak
He OTBevalollMX TeMaTUKe XypHaia MaTepuaibl He MyOJMKYIOTCSl U He BO3BpallatoTCcsl.

PenakiimoHHast Koierusi He BCTyMaeT B JUCKYCCUIO C aBTOpaMU OTKJIOHEHHBIX MaTepUasioB.

Tlyonukanyss HaydyHBIX CTaTell B KypHaJie OCYILIECTBIISICTCS Ha 0e3BO3ME3NHOI OCHOBE, HE3aBUCHMMO OT MecCTa
paboThl aBTOpA.

IIpy mocTyrieHMM B penakiuio 3HAUYMTEJIbHOTO KOJIMYECTBA CTaTeil MX MpUEeM B OYEpeIHOW HOMEP MOXKET

3akoHuuThCs JJOCPOYHO.
bonee mogpobHas nradopManus pa3MeleHa Ha caiiTe: ntv.spbstu.ru E '.IE

OAnsg mMoNy4YeHUST CIIPpaBOYHOW MHGoOpManmum obpamaiTech B peoakKIUo:

8(812)297—18-21 ¢ 10 1o 17° Anna AuapeesHa,
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