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Theoretical bases of economics and management

UDC 330=111

V.V. Glukhov, N.N. Kuzin

SYSTEM ASPECTS

IN THE THEORY OF ORGANIZATION

B.B. I'myxos, H.H. Ky3un
CUCTEMHBIE ACIIEKTbI B TEOPUUN OPTAHU3AIINUN

The system aspects of theory of organization are expounded in this article. The look of authors is expounded
that principles of functioning of organization must at first form the system of principles. Principles must be
based on connections, rules of construction of rational structures, and also organization and rationalization of

Processes.

THEORY OF ORGANIZATION, SYSTEM. PRINCIPLES OF ORGANIZATION. ECONOMY. ORGANIZATION.

M3znaratorcst cucTeMHbIe aclekThl TEOPUM OopraHu3anvu. M3oxeH B3IJIsA aBTOPOB O TOM, YTO TIPUHLIMIIBI
(YHKIIMOHMPOBAHMST OpPraHU3allMM JOJKHBI BHavyasle cOpMHUpPOBATh caMy CUCTeMY TMPUHIUIOB. TTpuHIIMITBI
JOJIKHBI OBITh OCHOBAaHBI Ha COCAVMHEHMSX, TIpaBUIaX KOHCTPYKIIUK PAIlMOHAIBHBIX CTPYKTYp, a TAKXKEe OpraHu-

3all U pallMOHaJIM3alMr ITPOLECCOB.

TEOPHUA OPTAHU3ALIMNU. CUCTEMBI. [IPUHIUIIBI OPTAHU3ALMU. DKOHOMUKA. OPTAHU3ALIMA.

The basics of the theory of organization
enable us to consider organization as an object
of projection and management with the
inherent mechanism of co-ordination through
communications. This fact helps us to suppose
that, from the point of economic cybernetics
and a systems approach, organization can be
considered with the criteria, applicable to a
«living organism», which functions in an
external environment and a diverse internal
environment, in other words, represents a self-
organized system. Having this conception in the

«arsenal», the basics of the theory of
organization enable us to construct any types of
organizational  structures, reflecting  the

principles selected above and based on the laws
of organization, principles of its function and
project. The consideration of these conceptual
basics of the theory of organization makes it
possible to predict that managers-economists
will be interested in getting knowledge how the
categories of social and economic organizations
are examined as objects. An important value
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will have scientific interest, related to disclosure
of the laws, and also the principles of
organization in the conditions of the influence
of human factor on the activity of the
organization.

Considering the performance of social and
economic organizations, it is desirable to
emphasize that their structural construction
depends on the kinds, types of firms due to their
functions, organizational forms and forms of
integration and co-operation typical of
noncommercial organizations.

Taking into account the features mentioned
above concepts and models, which reflect the
stages of the development of the theory of
organization, and also models of their
construction, are needed. Considering the laws
of organization, it is necessary to examine the
properties of economic organizations, laws of
their functioning, and also specific laws of social
organization, because, even in generalizations
every organizational system, which involves the
man, does not stop being social.
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For the substantial addition to the theory of
organization with a further movement from
sociology to economics, principles of functioning
of the organization must form a system of
principles at first, being based on system-
organizing connections, rules of construction of
rational structures, and the organization and
rationalization of processes.

Any businessman, choosing a sort of activity
and the scale of «construction» of the
organization, must understand the fact that a
«construction» could collapse, if it, as any
system, would not have enough connections.
Talking «a construction» in this aspect, we mean
that a structure, scale and legal form of the
organization which would give an answer to a
question: «How will the caracteristics of the
product be changing fixed in the system of
economic document in dynamics and in the
different intervals of time?».

Any organization involving people is a
complex organism that can be named an «ant
hill», if, without knowing its specifics and who
does what, we try to examine its structure. Any
organization has certain features, such as an
image or format, major and minor traditions,
cultural relations and reputation. If there is long-
term strategy in the system of the organization, it
is possible to argue that this structure can
successfully develop and effectively use its
resources.

Currently, there is a recognized definition of
the theory of the organization with its principles,
laws and rules of the development of the
organization as an object, its evolution,
mechanism of functioning, interdependence of its
parts and elements with an external environment
for the achievement of the new aims [1].

An earlier thesis was that a theory of
organization is an area of scientific knowledge,
which studies general laws explaining its
structure, functions and the development of all
the types of the organizations as complex
dynamic systems, having a goal [2].

In the first definition, unlike the second, the
theory organization is already identified as
science. In our opinion, this is right. The second
part of the first definition stating that the theory
of organization is a science about planning new
aims, also appears as successful. Despite the
disputes, planning of new aims is an actual task of

the theory of organization. What does it depend
on? It follows from the essence of organization, in
this case — its economic essence. Separate
departments of the economic organizations is
characterized by those properties, attributes and
characteristics that, in certain terms, identify it as
an object, for instance, as a firm. In fact, it is not
a secret that the functional maintenance of the
organization will be right, when its elements,
properties and connections will identify it, for
example, as a firm providing services, or
enterprise producing bricks, etc. However, not
only the internal construction will prompt us a
difference in these objects (a hairdresser’s or a
factory) but also the projecting order of the
organization.

Therefore, it is necessary to define the set of
characterizing factors, which would fit for all
types of organizations. Extremely important must
be the activity of the organization, the
composition of its directions, and the strategy of
the market conduct, related to the scales of the
firm. There is a specific set of such factors as a
legal form, a quantity of the staff, and personnel,
industrial, and administrative structures.

Creating (designing) the organization (the
firm), it is necessary to get a clear idea of those
tasks, which it will implement in a long-term
on the basis of those rules, operating
conditions, quantitative indexes and quality
characteristics which will define the project. But
to check the correctness of the organization
with the methods, used to create it, in our
opinion, is not right. In this sense,
remembering the theorem of Gedel that if
formal arithmetics is uncontradictory, a
formula, asserting the absence of contradiction
of arithmetics, cannot be created [3].

Explaining to the reader of this article the
theorem of Gedel in a simplified version, we
must consider the following thing... If you
construct a theory using methods, based on
correct laws, and there is enough knowledge for
you in abstract areas, you probably will create it.
However, to confirm the rightness of the theory
using those methods, by which it was
constructed, is not recommended, because of the
incorrectness of such an approach. The proof of
the rightness of the created theory must be
carried out by the methods from another
conceptual apparatus. If in mathematics there is

11



‘St. Petersburg State Polytechnical University Journal. Economics no. 6-2(185) 2013

a large number of different methods, we will
consider, that methods of economists-cybernetic
engineers, realized in the theory of organization,
do not compromise the theory. But will such an
approach be appropriate for planning of the
organization [4]? Obviously so, although he is
fully or partly ignored by designers. Well, indeed,
setting up a business a physical or a legal entity
is unlikely to rely on scientific theories, but on
intuition,  experience, resources, personal
connections, opportunities, etc.

Certainly, there are scientific approaches to
the planning of the organization, which require
an answer to the questions: in what
organizational form will we work? What are our
conceptions? What laws will we use? What
principles in the planning of the organization
will we follow? What should a production
process be like? How will organizational culture
be disseminated? As we can see, the theory of
organization, in this case, uses the results of
both related subjects and scientific disciplines to
a great extent. In the planning of the
organization the influence of sociology is great,
because the theory of organization stems from
it. The process needs social psychology,
jurisprudence, management, economics, etc.

All questions listed above are of systemic
nature and can be the factors that underlie the
planning of the organization. Presenting the
planning of the organization based on a whole
set of factors, it is time to switch to the direct
constructing of the model of the organization, so
that a theoretical result will be obtained (most
favorable). By creating the organization in
practice using the simulation model and
launching the organizational structure, we will
arrive at the practical result. The estimation of
the theoretical and practical results will show us
how close we got to the desired theoretical result
and what changes should be made in the model
and in reality to correct the situation when the
theoretical result is not attained.

Modeling the organization designs, while
applying simulation models of organization, it is
possible to create a large number of labor
collectives and the production frames on the
basis of reengineering, on which all foregoing
postulates spread similarly; because a model is a
system, which has some identical characteristics
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with an original. In this case the «original»
means the personnel of the organization in the
process of production under the inpact of
different destructive factors, which require
reengineering-processes [5].

Using a mathematical language, we have the
following picture of the created simulation
model of the management of a labor collective:
the created model must be an ultimate goal of
actions of the collective (complex function);
having a large number of factors affecting the
collective, beginning with directive influences of
the leader of the higher level, influences of the
external environment, the flow of information
during work, time, etc. [6].

In any organization a team, a department, a
bureau, a site as the elements of a system, which
reflect private properties of a subdivision, and
the structure of the system represents part of the
properties in the designed object. Separate
properties of the elements are substantially
different, therefore they can be examined as
partly independent ones. But taking into account
their systemic integrity, these properties are in a
subordinate communication, which allows us to
examine the subdivision as a hierarchical
subsystem of the economic system able to
counteract destructive factors on the basis of
reengineering. Examining the organization as
socially polyhedral symbiosis, constructed on the
basis of multidimensional classification and often
being organized in a hierarchical order, it is
possible to define the structure of mathematical
model of organization:

— First stratum is an increase of the physical
and psychological state of the collective;

— Second stratum is an improvement of quality
of professional training, retraining and in-service
training, and of technical equipment;

— Third stratum is an increase in productivity,
performance of the collective and ability to
execute an their work [7].

Each stratum describes certain properties of
the subdivision, and intercommunication of
strata reflects system integrity. The structure of
models can include three links: levels of
hierarchy, which model the proper hierarchy
properties of subdivisions, being the basis of
adjustment in case deviations affect the
organization [8].
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The designed subdivision is directly included
into the firms, making an element of the
economic system, thus becoming in relation to
the designed subdivision, a metasystem [9].

A mathematical model in our case is a three-
strata system. The connection between the strata
is carried out through operators (theory of
operators). The operators of the first strata
control necessary regularities of an increase in
the moral, psychological, and physical state of
the collective in management. The operators of
the second strata determine an increase in the
efficiency of knowledge and technology, and,
similarly, influence of the crosslinks on the
efficiency, which in the end depends on external
influences, the level of preparation of the
collective, and terms of implementation of
production tasks. The operators of the third
strata ensure the production possibilities of the
collective and their ability to execute their work.

In future, it is necessary to conduct an analysis
of distributing management functions in a
collective exactly on the basis of the third strata
of multitude-theoretic model of the organization,
when the collective is prepared to implement
production tasks and has enough appropriate
technology [10—12]. A third, the main, stratum
is a general system stratum, therefore the
management of its features is co-ordinated with
the requirements of the metasystem (economic
system) which includes the designed subdivision
(labour collective of the organization). This
approach will substantially increase the number
of methods of the organization theory
concerning the planning of organizations of
different types. A principle, uniting together all
processes of the organization and managing
activity, must be the principle of total
introduction of the modern information systems
at all performance stages of the system.
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OF INNOVATIVE ECONOMIC DEVELOPMENT
IN THE RUSSIAN FEDERATION:
SOCIO-ECONOMIC PROSPECTS

FOR PUBLIC-PRIVATE PARTNERSHIP

TRENDS

E.P. Cuucasesa, O.B. Mupoao6osa

TEHAEHIIMM MHHOBAIIMOHHOTIO PA3BUTHUA PKOHOMUMKHN
POCCUIICKON ®EIEPAIINN:
COLIMAJIBHO-PKOHOMUWNYECKUE ATPUBYTHI
U MEXAHU3MbI YACTHO-TOCYIAPCTBEHHOT'O TIAPTHEPCTBA

This article discusses the need for new approaches to improve the competitiveness of the Russian economy
and prospects of Public Private Partnerships in Russia, based on the tendencies of innovation development.
Innovative development ensures sustainable development of the economy. The analysis conducted by the authors
has the main idea to evaluate the prospects of economic development and to identify the key areas of economic

recovery.
INNOVATION DEVELOPMENT. CLUSTERS. ECONOMIC GROWTH. SUSTAINABLE DEVELOPMENT.
DEVELOPMENT POTENTIAL. ASSESSMENT OF ECONOMIC PROSPECTS. PUBLIC-PRIVATE PARTNERSHIPS.

ITpoananu3upoBaHbl BO3MOXHOCTH TIOBBIIIEHUSI KOHKYPEHTOCITOCOOHOCTH 3KOHOMUKHU Poccuu, mepcrek-
THUBBI Pa3BUTHUS TOCYAAPCTBEHHO-YACTHOTO MapTHEPCTBA, OCHOBAHHOTO HAa WHHOBAIIMOHHBIX Moaxonax. MHHO-
BalIMOHHOE pa3BUTHE 00eCIeunBaeT YCTOMUMBBINA POCT SKOHOMUKU B 1IeJOM. AHAJIU3, TTPOBEACHHbII aBTOpamu,

MO3BOJISIET BBISIBUTH KJIIOUEBbIE BOBMOXHOCTHU O3[0POBJIEHUSI 9KOHOMUKU. _
MHHOBAIIMOHHOE PA3BUTHUE. KJIACTEPbl. DKOHOMMHYECKHMM POCT. YCTOMYMBOE PA3BUTUE.
NOTEHULMAI PABBUTHA. TOCYJAPCTBEHHOE YACTHOE ITAPTHEPCTBO.

In the context of the subject-oriented study
of innovative economic trends in the Russian
Federation, it is necessary to analyze the forming
stages of the institutional framework for
technical research and high technology product
development as well as the stages of technology
commercialization process and public-private
partnership infrastructure development in the
field of innovation.

At present, the high-technology cluster in
Russia comprises more than one hundred
theoretical and practical fields of research; among
them seventeen can be regarded as cutting edge
and innovative: biotechnology and bioengineering,
nuclear and spacecraft technology, biocompatible
agents development, artificial intelligence and
virtual reality systems as well as the development
of recombinant vaccines, ultra-hard materials,
membranes, catalysts, electron- and ion-plasma
technologies, etc. The allocation of funds to

support these and many other fields of research
will enhance innovation and facilitate the
economic growth in the Russian Federation.

Taking into account the fact that material
production is based on theoretical and empirical
research and the competitiveness of goods is to a
large extent determined by their research intensity,
the state support of innovation is an imperative
element of market-institutional relations. This
socio-economic phenomenon was pointed out by
the founder of cybernetics N. Vinner, who said
that «Modern society estimates the value of ideas
in dollars and cents, though the value of ideas is
much more lasting than the value of money. The
discovery, which perhaps only fifty years later
could be put into practice, has almost no chance
of being profitable for those who paid for all the
work done for its sake» [1, p. 267].

Due to the need for the public support of
innovation and direct funding of scientific and
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technological programs, a number of economic
and legal acts for the innovative development in
the Russian Federation were adopted: the Russian
Federation Presidential Decree of 17 September
1994 on private investment stipulated the annual
allocation of 0.5 % of GDP to fund research
projects in 112 thousand economic entities; in
1997 the Federal Fund for the Assistance to Small
innovative enterprises was established whose
activity ensued an increased number of small
innovative companies by 11—12 % with the
volume of sales increased by 25 %; in 1999 the
management company of the first Russian venture
capital fund «Vinfin» was established by the
Federal Fund for the Assistance to Small
innovative enterprises together with the Ministry
of Science and Technology, the Research and
Production Center Soliton-NTT and the Federal
Bank for innovation and development; and in
2004 the program «Innovative activities in
Russia», which facilitated the development of
regional innovation and technology centers with
techno-parks, business incubators and other
elements of innovative business was adopted [2].

However, many strategically important
research projects aimed at the development of the
national high-tech products failed or were only
partially implemented as a result of poor
economic investment policy of the state. Most of
the national research centers lost major orders,
which was one of the reasons for the lower output
in the industrial cluster and reduced investment
returns. As a result, the volume of investments in
1996 amounted to 29 % in comparison with 1991,
and during the following five-year period the
capital investment fell by 12 % as compared to
1996. Because of the long-lasting national
economic crisis, the share of the consumer sector
in 2000 decreased to 30.8 % from its figure of
534 % in 1990 and the share of resource-based
sector in Russia 3.5 times exceeded its average
value in other countries of the world community.
The share of innovation and investment segment
was significantly reduced, resulting in more than
2.5 times lower volumes of high  technology
production [3, pp. 38—45].

Realizing the need for the radical changes in
Russian science and technology policies and the
strategic importance of the national high-tech
cluster, in 2006 the Government issued the
Federal target-oriented program «Research and
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development in priority fields of science and
technology complex of Russia for 2007—2012»,
and «The strategy of science and innovation
development in the Russian Federation for the
period up to 2015» approved by the
Interdepartmental Commission on Science and
Innovation Policy of the Russian Federation
Ministry of Education and Science came into
effect in 2006, the primary objective of both
programs being the development of innovative
scientific and technological potential of the state.

The strategy formulated the task of forming a
cluster of fundamental and advanced research and
development on the basis of so-called «scientific
and technological corridors» that provide
allocation of material and financial resources and
targeted investment into enterprises of high-tech
industry clusters ensuring high efficiency,
modernization, and competitiveness of science-
based technologies. The federal target-oriented
program contains a comparative analysis of
problems and challenges of the Russian
Federation socio-economic development and
suggests algorithms for their solutions in terms of
science and innovation development (Tab. 1).

Equally important in terms of conceptual
development is «The concept of long-term socio-
economic development of the Russian Federation
for the period up to 2020», approved by President
Vladimir Putin in 2008. It sets the priorities for
improving national competitiveness through the
innovative activities at the enterprises with the
advanced technologies and legislative support for
the development of small and medium-sized
innovative businesses.

According to the concept of long-term socio-
economic development, the gross domestic
product in 2020 will be 2.3 times higher than in
2007, the income of the population will be 2.6
times higher, the poverty rate will be reduced to
6.2 %. In 2015—2020 Russia is to enter the top
five countries in terms of GDP (at purchasing
power parity). The innovation plan for the
national development implemented by the
Government of the Russian Federation is highly
resistant to a possible fall in the world prices for
oil, fuel and raw materials: the growth rate of
gross domestic product will fall by an average of
0.5 % in case of the world economic decline and
lower oil prices (on average by $20 per barrel
over the forecast period).
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Table 1

The Stages and Socio-Economic Prospects for the Development of Science and Technology Cluster

in the Russian Federation

Stage

Socio-economic prospects for Russian
Science and Technology Cluster development

STAGE 1
The development of science,
technology and engineering

. Intensive development of science, technology and engineering in accordance

. The commercialization of technologies in accordance with the priority fields of

with the list of crucial technologies for Russia.

research sector and effective
innovation system, providing
technological modernization
and competitiveness of the
economy, and transformation
of science and technology
into the basic resource for
sustainable economic growth

priority programs in the| science, technology and engineering.

Russian Federation 3. The consolidation and concentration of resources on advanced scientific and
technological developments through the introduction of public-private
partnerships and through the research and development activities initiated by
private businesses and innovative companies.

4. The engagement of young highly qualified specialists into research, and the
development of leading scientific schools.
5. The enhancement of research in higher educational institutions.
6. The assistance to small innovative enterprises in scientific and technical field,
and their integration into the system of scientific and technical cooperation
STAGE 11 1. The development of the competitive research and innovation sector.
The formation of the|2. The formation of a cost-effective infrastructure for the national innovation

3.

4.

S.

. The creation of computational and analytical tools for forecasting the scientific

system.

The intensification of innovation activities at the enterprises and organizations in
the field of technology commercialization.

The improvement of the effectiveness of social and economic benefits of the
national public-private partnership.

The development of competitive research organizations and institutions of higher
education conducting fundamental and applied research.

and technological development of Russia

At Krasnoyarsk Economic Forum in 2011
Prime-minister D. Medvedev made a presentation
outlining the basis for the formation of the
innovative Russian economy. «At the moment
Russia is implementing a new government policy
in the innovation sector of the Russian economy,
which should be based on four «I»: innovation,
investment, infrastructure and institutions. These
are the priorities for the development of the
national innovation system within the government
economic policy,»- Medvedev said.

The implementation of innovation strategy in
Russia involves substantial investment in high-
tech sector of the economy, which can entail the
problem of finding material and financial
resources. In today's world economic crisis this
problem can only be solved by inviting private
investment into national high-technology cluster.

There is no doubt that the development of the
national public-private partnership coordinating
socio-economic interests of the state and
businesses is of the strategic importance [4, 11].
Innovation policy in high-tech industries of the
Russian economy should be based on the effective

mechanism of public-private partnership and
regarded as a guarantee of overcoming crises,
providing structural ~modernization of the
economy and competitiveness of production.
Public-private partnership in the innovation
cluster of the economy can be seen as a market-
institutional consensus reached between the
government and private sector and generated for
the effective and timely implementation of
innovative projects in the areas of polymorphic
research. It is based on the joint activities of the
state research and educational institutions, the
federal state unitary enterprises and private
industrial, financial, and innovation businesses.
In terms of subject-oriented studies, it is
necessary to differentiate the financial and non-
financial institutions of innovation development:
the former include the State Corporation «Bank
for Development and Foreign Economic Affairs
(Vnesheconombank)»; Investment Fund of the
Russian Federation, «Russian Venture Company»

Ltd and the regional funds; GC «Russian
Corporation of Nanotechnologies», «Russian
Investment Fund for Information and
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Communication Technologies» Ltd, etc; the latter
include technological and business innovation
centers; research and technological parks; business
and technology incubators; technology transfer
centers and other institutions of the innovation

-
technology development and experimental
industrial production; regional development
corporations; regional institutions for public-

private partnership. The main socio-economic
characteristics of these institutions as well as their

infrastructure;

special

economic zones for management tools are given in Tab. 2.

Table 2

Main Socio-Economic Prospects for Public-Private Partnership in the Innovation Cluster

Socio-economic
prospects

Contents and specifics in the innovation cluster

Socio-economic
properties

—_—

. Partnership shall be presented by both public and private economic sectors.
. Relationships in the public-private partnership shall be stated in the official documents

. Parties of the public-private partnership shall have common goals and clearly stated socio-

. Parties of the public-private partnership shall share costs and risks, participate in the usage of

(agreements, programs etc.) and be equal.

economic interests.

4
results.
Socio-economic |1
factors, sphere.
imbalances 2

[98)

. High extent of financial and information uncertainty, variability and risk in the innovation

. Long unprofitable period of innovation projects, which demotivates private investors.
. Inability of small/medium-sized businesses to concentrate resources for innovation projects.
. Inability of the market to provide cooperation, necessary for innovative breakthroughs,

between science and business, internal innovation segments and corporate economic sector

Socio-economic
targets

[SSI S

4. Reduction of private investors’ innovation risks.

5. Support of innovations at early unprofitable stages in R&D.

6. Creation of favourable conditions to develop small/medium-sized innovation
entrepreneurship.

7. Horizontal coordination between research institutions, innovation companies, and businesses

. Breaking the stereotype of the socio-economic inability of the market to innovate.
. Development of the socio-economic infrastructure.
. Elimination of regional development imbalances caused by the specific government structure

of the Russian Federation.

Socio-economic
regulation tools

—_—

. Information support of innovations: consultations on research areas, assessment of results,

. Staffing for innovation companies and infrastructure in order to regulate professional training

. Creation of infrastructure for the innovation market: setting up stock exchanges to trade

. Economic and legal consulting on copyright, registration of innovation companies, drafting

organization of researcher and specialist councils, creation of innovation data bases, advisory
and consultation support to plan and implement innovation projects.

for venture businesses, professional development programs for the managerial staff of venture
companies, hiring and consulting by world leading specialists.

shares of innovation companies, high tech businesses, venture foundations etc..

and conclusion of contracts etc.

Finance and|1. Preparation of budgeting documentation to invest into the innovation sphere.
investment 2. Grants and forgivable loans.
regulation tools |3. Guarantees, insurance and share financing.
4. Creation of mechanisms to attract investments from the Investment Foundation of the
Russian  Federation, Bank for Development and Foreign Economic Affairs

. Issue of infrastructure bonds.
. Government guarantees and budgetary funding in compliance with regional laws: investment

(Vnesheconombank) and other investors.

tax credit, government guarantees of Russian Federation subjects, municipal guarantees

Economic and|1. Concession agreements on high technological markets.
legal regulation|2. Lifecycle contracts for innovations.
tools 3. Consolidation of municipal projects in the public-private innovation cluster
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Scientific research of the above—mentioned
and many other market-institutional aspects of
the Russian innovation sector shows insufficient
development of all economic and legal units/
institutions which have to support the
innovation policy; among them are specialized

state and private corporations, which are
expected to overcome the market inability
constraining the social and economic

development of the country.

Moreover, the laws regulating mechanisms of
public-private partnership were passed in 59
subjects of the Russian Federation (St. Petersburg,
Tomsk region, Republics of Altai, Dagestan, and
Kalmykia) and these laws have significant
administrative and economic disadvantages [5, 12].

Such  disadvantages result from an
inappropriate correlation between federal and
regional public-private projects, contradictory in
their legislation support; ineffective usage of
socio-economic tools in promoting the Russian
innovation sector for regional and national
investors; inadequacy of economic and legal
procedures leading to permanent collisions with
the federal legislation; formal and bureaucratic
decisions in the public-private partnership.

On the one hand, such an unfavourable
socio-economic situation has a negative effect on
the investment climate in Russia; on the other
hand, it prevents Russia from developing and
gathering pace of scientific and high
technological clusters.

All categories of newly-introduced leading
technologies — design, engineering; production,
treatment, assembly; automated monitoring
equipment; production information systems;
integrated management and control etc. — show
steady growth, which reflects the enhancement
of the scientific progress and activation of
innovative processes in the Russian economy.
However, these processes are constrained by
finance-investment barriers and political and
legal collisions and obstacles.

At the Capital Investment Forum «Russia
2012» President V. Putin emphasized the
necessity to overcome destructive trends in the
Russian innovation sector, saying: ‘The global
economy needs innovation breakthrough. New
economic centres are obviously going to appear
all over the world. One of them can be in
Moscow. Membership in the WTO,
establishment of the Common Economic Space

with Kazakhstan and Belarus make up promises
for leadership. Russia is the sixth largest
economy in the world and the third country
richest in the gold reserves. However, according
to the investment climate, we are shamefully
rated 120 in the world. Unfortunately, poor
realization of the rich potential is Russian’s
historical problem. Our short-term goal is to join
the list of countries with most favourable
business climate. We have to move 100 steps
ahead, rated from 120 to 20».

Timely achievement of such important and
indispensable goals, contributing to the steady
scientific and technological development of the
country, is impossible without establishing and
stimulating the effective mechanism of public-
private partnership in the Russian economy.
Thus effective and proper implementation of
public-private  partnership is an essential
prerequisite for the onward social and economic
development of the country.

«By priority economic indices Russia keeps up
with other EU countries, -stated President
V. Putin at the Capital Investment Forum «Russia
2012», — but by productivity Russia 2.6 times lags
behind; by energy usage effectiveness — thrice
behind, GDP per capita — twice behind.
Moreover, Russia lags behind in competitiveness.
The latter is associated with the quality of
professional resources and the ability to establish
innovation economic system.

The economic and political structure of

government institutions which manage the
innovation sector is presented as the aggregate in
Fig. 1.

In the process of Russia’s innovative

development, the regional component of the
scientific and technological progress is gradually
becoming more important, as the regionalization
of R&D activities has gained the governmental
support. This reflects the current market-
institutional situation, socio-economic regularities
and democratization trends in the Russian society.
Innovation changes in the Russian economy have
enabled to activate the processes of decentralizing
scientific  and  technological = management,
delegating the rights of R&D ownership to the
regions, taking responsibility for design and
production of high technological products. This
has dramatically modified the social, economic
and political status of the Russian Federation
subjects.
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Fig. 1. Differentiation structure of the market-institutional management
of the innovation development in Russia

Besides, it adds the R&D importance to
North West Federal District, Russia. With its
highest intellectual potential, the District
obviously represents the «pole of the innovative
growth» of the Russian real economic sector,
encourages  the development of  high
technological production and national science-
based cluster, makes an unrivalled prerequisite
for the scientific and technological breakthrough
of the country.

Generalizing the results of researching the
conceptual and methodological fundamentals,
socio-economic imperatives of the innovative
development in the conditions of globalization,
evolution and mechanisms of public-private
partnership in  Russia during world-wide
recession, it is necessary to draw the following
conclusions:

1. Scientifically, innovation represents the
socio-economic outcome of the fruitful and
prospective public activity, which integrates
creative and intellectual human abilities.
Moreover, this outcome is targeted at maximizing
the income and competitive advantages of both
the economic subject and international
community.
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2. Globalization as a  socio-economic

imperative of the public progress regularly
stimulates innovation clusters and venture
activity, intensive labour division, deeper

specialization of R&D production, economizing
at the expense of production/ sales, cutting costs.
It also contributes to the optimal allocation of
resources throughout the world.

3. Stochastic market-institutional conditions
of globalization permanently complicate the
economic structure with such dominating
elements as interindustrial science-based clusters
which transform changing market science-based
industrial relationships into pre-planned ones
with the emphasis on such a finance and
investment activity as venture business.

4. The evolution of the innovation sector led
to the two autonomous paradigms in the high
technological development — FEurasian and
American — whose principles are of great R&D
importance at the current transitional stage of
forming the national innovation policy in Russia.

5. Main strategic factors of the steady
innovation development are as follows: scientific
and technological (forming and operating high
technological clusters in order to improve
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production facilities of the economic subjects);
social and economic (implementation of socio-
economic  stimulators of the technological
progress); managerial (creation and introduction of
innovation algorithms to plan and manage
industrial economic activity); legal (establishment
of the effective economic and legal mechanisms to
regulate the innovation and technological spheres).

6. While forming the Russian innovation
strategy, a great socio-economic significance is
given to algorithms of public-private partnership
as market-institutional consensus between the
government and business leading to the timely
and effective realization of innovation projects in
the polymorphous area of research. This
partnership is based on the joint activity of state
research and educational institutions; federal
unitary enterprises; private industrial, financial
and innovative business.

7. Public-private partnership as a socio-
economic alliance is aggregated with the
industrial and financial potential of state and
entrepreneurial institutions which stimulate the
development of the innovation system, on the
one hand, and contribute to the polymorphous

investments into the Russian innovation sector,
on the other hand.

8. Putting to practice the innovation activity of
the Russian economic subjects, aimed at the
maximum realization of the socio-economic
potential of the public-private partnership, will
contribute to the modernization of the national
industrial complex, formation of the high
technological cluster on the basis of world scientific
achievements, effective commercialization of the
research outcome, implementation of the high
technological development strategy, establishment
of the socio-economic fundamentals for the
Russian innovation community.

9. The issues of scientific interest are as
follows: computational and analytical research of
regional priorities, problems and development
specifics of public-private partnership clusters as
a whole and venture business in particular;
verification of results with empirical and factual
information attributed to the economic activity
of subjects in North West Federal District,
which is a representative scientific and industrial
region in Russia and one of the largest
development centers in Europe.
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E.B. Kolbachev, M.V. Perederii

NATURAL SCIENCE AND ENGINEERING METHODS
IN THE INSTITUTIONAL ECONOMY

E.b. Koxbaues, M.B. Ilepenepuii

ECTECTBEHHOHAYYHBIE 1 NMHXEHEPHBIE METO/bI
B MHCTUTYIIMOHAJIbBHOM ®KOHOMUKE

The article gives an overview of modern trends of rooting scientific and engineering methods in economics
and management. The article shows feasibility of their usage in solving problems of institutional economics — in
particular, in order to prevent opportunism that takes place at the moment of conclusion of contracts for

research and project works.

INSTITUTIONAL ECONOMICS. OPPORTUNISM. CONTRACTS. R&D ACTIVITIES. NATURAL SCIENCE
METHODS. ENGINEERING METHODS. TECHNOLOGICAL MODE

P aCCMOTPEHBbI COBPEMCHHBIC TCHIACHIMNW YKOPCHCHUA CCTCCTBCHHOHAYYHBIX W WHXXCHCPHBLIX METOOOB B
9KOHOMUKE U MeHemkMeHTe. [lokazaHa L[CJ'[CCOO6pa3HOCTL X UCIIOJIb30BaHUA IIPpU PCIICHUU 3agad MHCTUTY-
LIMOHAJIbHOM 3KOHOMUKe. B yactHoctn — mist NpeaoOTBpAlICHUA OIIMOPTYHU3MA ITPU 3aKJIIOYCHHUHN KOHTPAKTOB

Ha BBINTOJIHEHUE UCCIICA0BATCIbCKNX U ITPOCKTHBIX pa60T.

NMHCTUTYLUHUOHAJIbHAA 5KOHOMUMKA. OIIIIOPTYHU3M. KOHTPAKTbI. HUOKP. ECTECTBEHHOHA-
YYHBIE METOJbl. THXEHEPHBIE METObl. TEXHOJIOTUYECKHWE YKJIAJIbI.

Intensive development and application of
methods of natural sciences and engineering
methods in economics and management have
begun about thirty years ago. There have been
several reasons for that: first of all, there has been
a dissatisfaction of traditional explanations of
economic processes and phenomena; secondly,
financial data mismatch with existed theoretical
models, and thirdly, an imperfection of monetary
valuation. A well-known academician L.I. Abalkin
wrote about the construction of methodology of
evolutionary economics: «.. Dissatisfaction of
science with its state is the first sign of exhaustion
of the old paradigm and emergence of new needs.
Its birth and further adoption is long and difficult
process. At the first stage the system of analogs is
used as a powerful incentive, addressing to the
methods of other sciences with an established
reputation. Such sciences are, for example,
biology, genetics and thermodynamics, widely
used ... in the analysis of cyclical dynamics of
economic processes, or more generally — in
constructing a  theory of  evolutionary
economics...» [1]. Number of studies in recent
years is devoted to the usage of natural science

methods in economics and management [2, 3].
The position of the Russian Foundation of
Fundamental Research seems to be interesting in
part of establishing in 2013 the nomination of
«natural science research methods in the
humanities» [4].

Considering the ratio of monetary and
natural indicators in economic systems, it is
necessary to pay attention to the fact that it
reflects an intense process of rapprochement
between the natural and social sciences, which is
a characteristic feature of modern scientific and
technological revolution.

Use of scientific concepts in the economy of

natural and technical sciences increases
awareness of such features of economic
(production, in particular) systems, as the

absence of constant parameters in the processes,
rapid changes of previously established trends,
uncertainty of occurrence of specific events
(e. g., crises), low predictability of dynamics in
economic development.

The set of scientific and engineering methods,
which have found its application in economics
and management, is presented on Fig. 1.
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Fig. 1. Natural science and engineering methods in economy and managemen

The special place among them has
econophysics, which appeared as the result of
the researches in field of securities profitability
dynamics, distribution of wealth and income in
society using the methods of statistical physics,
application of models of quantum mechanics to
study the interaction of economic agents (similar
to the interaction of elementary particles) .

It is possible to define two directions of
econophysics development: based on the use of
thermodynamics [5] and «interdisciplinary»
direction, based on the integrated use of physical
models and methods [6].

In our opinion, use of natural science
methods in combination with methods of
institutional economics seems to be promising —
for example, in solving problems of preventing
opportunistic behavior of market participants.

Let us take an example of contracts
concluded in the field of engineering projects,
research and development, engineering services.
In fact, in this case we can talk about the
activities of certain organizations related to the
transfer of information and proprietary rights of
creators of intellectual goods (manufacturers) to

other subjects — consumers — under certain
conditions.
In this case, there is a possibility of

opportunistic behavior of developers interested in
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getting orders and information asymmetry, in
which the customer of the project doesn’t have
full information about its parameters, and the
developer does not know about real intentions of
the buyer regarding the use of this project. The
possibility of opportunistic behavior (from the side
of sellers (developers) and from the side of
customers (investors) reduces significantly in
case a good tool is used for evaluation, that
allows to quantify the qualitative characteristics
of a product. Here integrated assessment is very
important, because it allows to compare
development of different sub-parameters. In the
conditions of R&D that can be done by
referring the analyzed project to a specific
technological way.

In this case, to solve the problem of choosing
the optimal technological options it is inevitable
to use methods and tools borrowed from the
natural sciences and engineering. Talking about it,
it is necessary to note the attention that was paid
to this question by various researchers, who
considered ways of improving of economic
development, its methodology and tools. During
an integrated assessment of trust qualities of
developments undertaken under engineering
services, as noted above, it is perspective to assign
the analyzed development to a particular
technological system.
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Table 1
Technological relations and the production functions [7]
Technological relations type i‘iﬁiggrn Function name
Pragmatic 1 Goal-setting, choosing the product to manufacture
2 Grounding the product characteristics
3 Developing the action program for the industrial engineering
Syntactic 4 Choosing the possible technologies
5 Choosing the technological relations
6 Grounding the production relations system
Semantic 7 Developing the technological processes system
8 Fine-tuning of the technological processes
9 Combination of the manual labor and machinery work
Cognitive and Emotional 10 Developing the system of the instrumental regulators
11 Means of the instrumental operations’ regulating
12 Regulating of the instrumental process
Material 13 Investment goods reproduction
14 Product reproduction
15 Instrumental operating a subject of labor

In role of quantitative characteristic of
technological structure can be a degree of
materialization of information in production
systems, deepening during transition from the
previous mode to the next. As the most
interesting approach in this field, we can mark
out O.M. Yunya approach [7], who considered
some technological relationships and functions
implemented in any production system (Tab. 1).
This approach can be used in the analysis of
changes in information relationships within
different technological structures.

The evolution of production systems brings
changes to the information content of the labor
process and the nature of media relevant
information that determines the shape of the
production system inherent in this or that
technological way.

According to the mentioned above, the
information processes which are materializing at
cannon, machine and information stages of
production development are shown in Tab. 2,
made on the basis of [8]. The second quantitative
characteristic of technological way is the
dimensional scale of shaping processes, which is

characteristic for the dominating technology
causing economic results of production (Tab. 2).

The dimensional scale of shaping processes
during the transition from previous to the
subsequent technological way decreased. Within
1—4 ways it was connected with increase of
dimensional accuracy of products of the
mechanical engineering, causing their operational
parameters, the fifth way was connected with
emergence and development of the
microelectronics operating with dimensional
parameters of few microns.

Consideration of changes of materialization
degree of information and dimensional scale of
shaping processes corresponds to conceptual
situation when each condition of a trajectory of
economic development is defined by whole
previous evolution of production systems [9, 12].

It is obvious that the sixth technological stage
is marked by the next reduction of dimensional
scales of shaping processes. It fully corresponds to
results of researches successfully conducted now
of the natural and live systems operated by
behavior of nuclear and molecular objects from
0.1 nanometer to 100 nanometers in size.
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Table 2

Timeframes and the basic characteristics of the technological orders

Characteristics of the technological order
. Dominant 3 3 . .
Time techno- Production Basic Domi Level of the | Dimension scale
frame ¢ . ominant management . . .
development | economic information’s | of the forming
logical order concept R
step resource materialization processes
1 2 3 4 5 6 7
Materials . .
1 Instrumental Basic production 15—-11 1-0.2 mm
(natural stuff) management
1830 2 g 100—50 micron
- 11-10

1880 3 Machine Ener. Production management
1920 8 Management of the enterprise 50—10 micron

4 9
1950
1980 .

Business management
1995 5 86 10-0.5 micron
Informational | Information Cost management

2015

6 Managing the technological 5-2 100—0.1

efficiency nanometer

Transfer of shaping processes carried out within
the sixth technological way on a nanolevel can lead
to conceptual changes in the economic tools used
in management of production systems in general
and in rendering engineering services, in particular.
It is obviously important that in this case the
concept of extremely effective technologies offered
in the mid-eighties of the last century [10] and
gaining development nowadays [11, 13] can be
almost realized. In this case as the extremely
effective the technology providing the greatest
possible exit of a target product (100% selectivity of
the process) is understood. Degree of approach of
real technology to extremely effective, which leads,

first of all, to decrease in specific expenses for
production, can be considered as an indicator of
production efficiency.

The aforesaid represents a private example of
successful use of natural-science methodology in
the solution of tasks of the research and
development and engineering activity — the most
important transactional institute of intellectual
mediation.

The assessment of projects by their
reference to a certain technological way is used
now in the engineering company «Polytech»
and at the Southern Russian State Polytechnical
University.
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L.A. Guzikova
CURRENT ISSUES OF THE RUSSIAN INDUSTRIAL POLICY

JI.A. I'y3ukoBa
AKTYAJIIBHBIE BOITPOCHI ITPOMBIIIIJIEHHOM ITOJUTUKHU POCCHUU

The paper substantiates the importance of regulation of the industrial development in modern Russia; the
problems of industrial enterprises and the existing sectoral priorities are discussed, the draft federal law «On
industrial policy» is analyzed, and issues that may remain unresolved, if adopted, are identified.

ECONOMIC POLICY. INDUSTRIAL POLICY. INDUSTRIAL DEVELOPMENT. REGIONAL DEVELOPMENT.

ECONOMIC REGULATION.

O0ocHOBaHa aKTyaJbHOCTb PETYJIUPOBAaHUS TIPOMBIIIUIEHHOTO pa3BUTHUSI B COBpeMeHHOl Poccum, paccMor-
PEHBI MPOOJIEMbI TTPOM3BOACTBEHHBIX TPEANIPUATHIN W CYIIECTBYIOIINE OTPACeBbIe MMPUOPUTETHI, TTPOAHATN3N-
poBaH IIpoekT denepanbHoro 3akoHa «O MPOMBIIIJICHHOM TOJUTUKE» W BBISIBIEHBI BOIPOCH, KOTOPBIE B CITy-
yae ero MPUHSATHS MOTYT OCTaThCsI HEYpeTyIMPOBaHHBIMMU.

OKOHOMMUYECKAS TIOJIUTUKA. TMTPOMBILIJIEHHAS TIOJIUTUKA. TTPOMBILIJIEHHOE PA3BUTUE.
PETMOHAJIbBHOE PA3BUTHUE. TOCYJAPCTBEHHOE PET'YJIMPOBAHUE 5KOHOMMUKMN.

Since the mid-1990s, the strengthening of
the role of government has been a typical trend
in the development of national economies. On
the one hand, the government is responsible for
the production of public goods; on the other
hand, the government performs a regulatory
function, creates and remodels market institutes,
establishes rules for their operation [1].

The forms and methods of the governmental
influence on economic processes are diverse.
However, the regulation by establishing for
businesses such «rules of the game» which lead
to the desired results due to objective economic
laws is preferable in a market economy
compared to the direct impact or the setting of
operation standards.

Important instruments of influence on the
economic processes are strategic concepts,
macroeconomic targets, indicative planning, and
target-oriented development programs.

Macroeconomic, industrial, budget, tax,
social, foreign and regional policies may be
distinguished within the governmental economic
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policy depending on the regulation objects and
objectives. All economic policies are closely
interrelated. Their goals, objectives, methods of
execution and control, resource provision and
the expected results should be coordinated and
aligned in a comprehensive strategic plan that
includes a system of priorities, implementation
phases, key indicators and possible alternatives.

An interest in the industrial policy has
noticeably increased in Russia recently. The
industrial policy has long been virtually ignored by
the government. The researchers believe the main
reason that caused the interest are serious problems
in the Russian economy that cannot be solved only
by the efforts of the business community which is
now looking for new approaches to the
government industrial policy [2, 16].

In 2010, when the industrial production
index in the manufacturing sector was equal to
11.8 %, the debate about the role of industrial
policy, the quality, quantity and the set of
mechanisms attributed to this field seemed to be
caused by the significant growth of the industrial
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performance in the manufacturing sector [3].
However, in 2011, the index fell to 6.5 % and in
2012 — to 4.1 %. In various sectors of industry
indices do not move synchronously and the level
of the year 1991 was reached only in the energy
minerals production [4].

In our opinion, an actualization of the
industrial policy, an acute need for its
development and implementation are evoked by
objective processes in the Russian economy; and
first of all, by a need to overcome the
technological backwardness of the industrial
capacity compared to most developed countries.

The  Russian industry is  currently
characterized by the following problems related
to the industrial policy:

1) a considerable wear and obsolescence of
fixed assets. According to the State Statistics
Committee, the depreciation of fixed assets of
the manufacturing industry as a whole amounted
to 434 % at the end of 2012 [5]. The
depreciation of fixed assets, which in some areas
reaches from 50 % to 75 %, does not allow
Russian companies to produce products that
meet the international requirements;

2) insufficient investment, low availability of
credit resources inhibit the modernization and
replacement of fixed assets. In practice,
investments are made only in the most prosperous
enterprises while other companies experience
investment shortage. The share of investment in
fixed assets constitutes slightly more than 13 % of
the total investment in the economy and 16.8 %
of the total book value of fixed assets in the
manufacturing sector [5]. The lack of investment
is compounded by capital outflows from the
country, which, according to the Central Bank,
constitutes more than $ 60 billion a year. This
amount is more than 15 % of the total volume of
investment in fixed assets in 2012;

3) the absence of the tax and monetary
incentive instruments;

4) the ack of a transparent and supportive
administration;

5) the lack of qualified specialists in industry.

The reasons mentioned above lead to the
closure of businesses, to unemployment growth
and, consequently, to a decrease in real incomes
of the population.

Currently, the legislation base of the
industrial policy in Russia includes nearly 60
federal laws, a number of Presidential decrees

and orders, and nearly 100 governmental
decisions and orders. Five major state programs
on the development of the most important
sectors of industry were developed and adopted
to implement the Presidential Decree of
07.05.2012 Ne 596 «On the long-term national
economic policy»: «The development of the
aviation industry in = 2013—2025», «The
development of shipbuilding in 2013—2030»,
«The development of the electronic industry in
2013—2025», «The development of the
pharmaceutical and medical industry in 2013-
2020», «The development of industry and its
competitiveness».

The concept of long-term socio-economic
development of the Russian Federation until
2020, approved by the Federal Government on
November 17, 2008 No 1662-r, states that the
most  important  sector of  knowledge,
employment and income generation during the
next 10 — 15 years will be basic industries,
transport, construction, and agricultural sectors.
Russia has a significant competitive advantage in
these sectors. However, it is here that the main
growth barriers and performance failures have
been accumulated [6].

The concept determines the following
priority industries: aircraft engineering, motor
engineering, rocket and space industry,

shipbuilding, radio electronics, atomic energy,
information and communication technology [7].
The final products of these industries have
stable and growing markets abroad. Currently,
the share of high-tech industries in the Russian
industrial export equals 7 %, is much below the
average 23—25 % for the OECD countries [8].
As a result of the governmental programs, by
2020 Russia it is expected to create new full-
fledged infrastructure of industries including
embedded innovative industries and research
centers of the leading global corporations, to carry
out the modernization of fixed assets, to expand
the range and volume of production, to increase
the competitiveness of Russian enterprises.
However, the adverse situation caused by the
industrial growth slowdown cannot be overcome
by creating separate innovation centers or by the
conversion of some enterprises to a new level of
technology. An appropriate overall level of
technological development in the manufacturing
industry ought to be established to bring pilot
samples into industrial series successfully.
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The world experience shows that only the
overall level of industrial development that can
ensure the effective implementation of scientific
development in the mass production capable of
conquering world markets [9].

A holistic system of measures to support and
develop industry is necessary to jump from the
exploitation of the existing production capacities
to the modernization and the creation of new
industries.

The federal law on industrial policy should
become a legal foundation of a long-term
governmental industrial policy. The adoption of
such a law is particularly relevant in terms of the
WTO membership; it requires integrated measures
to stimulate the development of separate industries.

The ministry of Industry and Trade of the
Russian Federation presented a Draft Federal
Law «On industrial policy in the Russian
Federation», which is currently undergoing
public consultation.

In accordance with the project «industrial
policy is a set of legal, economic, organizational,
educational, informational, social, infrastructural
and other measures of governmental exposure to
industrial activities aimed at the development of
the industrial potential of the Russian
Federation, providing competitive products,
balanced and sustainable development of the
industry for socio -economic development and
security of the Russian Federation» [6].

The industrial policy is aimed at regulating
the activities of economic entities as a whole and
individual aspects related to the acquisition of
production factors, manufacturing, distribution
and sale of goods and services. The active role of
the government should be combined with the use
of effective market mechanisms. Regulation
should cover all phases of the entity’s life cycle
and the life cycle of its products.

In accordance with the definition of industrial
activities used in the draft law the area of
industrial policy regulation includes only
manufacturing industries. In our view, taking into
account the urgent need for fixed assets updating
and modernization in manufacturing industries,
the construction complex ought to be included
into the legal field of the industrial policy.

The industrial policy in different countries as
well as in a country in different historical periods
differs in its purposes and the composition of its
methods and tools.
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Depending on the priority goals, three types
of the industrial policy can be distinguished:

1. structural policy, encouraging cross-
sectoral and cross-regional capital cross flows for
financing the changes in the sectoral and
regional industry structure in line with the
objectives of the industrial policy;

2. investment  policy, providing and
stimulating investments into the industrial
development and infrastructure;

3. innovative  policy, facilitating  the

interaction of business, scientific and innovative
structures, the formation of the incentives to
innovative economic activities, the establishment
of governmental guidelines for an innovative
model of development [10].

A traditional type of the sectoral industrial
policy which influences the relative importance of
individual industries and enterprises is called
«vertical politics» and a new functional type is
named <«horizontal policies». The latter includes
activities common to a large number of industries
and enterprises in the fields of legislative support,
protection of property rights, administrative
barriers elimination, promote innovation and
others. On the horizontal type of policy
emphasizes the FEuropean Commission — the
supreme body of the EU executive which
proposes measures to ensure the competitiveness
of the European manufacturing industry as the
most innovations take place just in this area [11].

The objectives of the industrial policy of the
Russian Federation stated in the draft law are a
stable and innovative industrial development, the
achievement and  maintenance of  high
competitiveness of the national economy,
providing on that basis the solution of social
problems and the national security of the Russian
Federation [5].

Thus, an innovation-oriented model of the
industrial policy is declared a priority. However,
under the circumstances, the Russian business has
little incentive to increase innovation. The reasons
lie in the strong competition from foreign high-
tech companies, in the backwardness of the
domestic technological base, and the lack of
qualified personnel. So the government must
execute the role of an innovative locomotive
engine in Russia increasing the budget allocation
to the science and technology development [12].

The industrial policy as a governmental
activity in creating a framework for economic
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entities affects the investment process because
the flows of capital and investments are closely
related [13]. Taking into account the situation of
the manufacturing industry capital base, it can
be concluded that the priorities of innovation
model cannot be achieved without a coherent
innovation policy providing the reproduction of
fixed assets in the sectors where the pace of
technological progress is relatively low alongside
with investment in innovation.

The draft law proposes the following
measures of financial support for enterprises:

1) the establishment of industry-specific
development funds for lending to enterprises on
terms competitive with the terms of lending in
foreign countries;

2) the provision of subsidies for reimbursement
of incurred and financing new spending on a
competitive basis;

3) a special tax treatment or benefits for
industrial clusters and industrial parks, for
companies engaged in industrial leasing and
companies executing projects of environmental
safety improvement for industrial plants.

Under the conditions of resource
limitations, the industrial policy improves the
position of some sectors of economy and
industry due to the relative deterioration of the
other sectors [14].

Let us note that the industrial policy is
effective only if the long-term benefit from the

development of priority sectors exceeds the
potential damage from slowing down others.

Regional industrial policy should be included
into the federal industrial policy and coordinated
with it in terms of goals, objectives and directions.
A high degree of regional differentiation of
industrial development in Russia and significant
differences in the level and quality of life indicate
the importance of regional industrial policy which
aims to increase the competitiveness of industrial
enterprises, to create accumulation funds for
public needs. It is important to build approaches
to formation of regional industrial policy priorities
based on the type, stage of development and
specificity of each region [15]. To date, the laws
on industrial policy adopted in more than 40
regions of the Russian Federation.

It should be noted that the draft law does not
establish any sectoral or regional priorities for
the industrial development. Nor is the procedure
for establishing these priorities and mechanisms
for evaluating the results of the industrial policy
implementation that shifts these important
problems into sublegislative and to regional level
and creates the potential reinforcement of
existing imbalances of the industrial and regional
development.

Thus, being necessary and timely the Draft
Federal Law «On industrial policy of Russian
Federation» does not provide adequate regulation
of a number of important issues.
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An analysis and assessment of innovation in
any region of the Russian Federation has been
always problematic due to the lack of statistical
data, and sometimes even due to its complete
absence. The political breakup of the Soviet
Union in the 1990s has led not only to the
collapse of the Soviet economy, but also
dissolved the industrial and technological
relations established between enterprises earlier.

This survey, conducted by» The North-
Western Scientific-Methodical Center» at St.
Petersburg State Electrotechnical University
«LETI» in 2013, overviews the industrial R&D
sector and provides additional material for the
analysis of innovation in the regions of the
Russian Federation. Moreover, this article allows
to assess the scale, the structural characteristics,
trends and, to some extent, the effectiveness of
the current innovation in St. Petersburg.

The authors collected data from 307
scientific and educational institutions in St.
Petersburg. Among them, 156 organizations were
industrial companies and institutions which
conducted R&D and innovation activities [4].
Furthermore, 94 of these companies and

institutions were privately-owned and the rest —
under the government jurisdiction of the Russian
Federation. In addition, the survey overviewed
12 innovation — technological centers, which
accounted for about a third of all the technology
business centers and business incubators located
in the city. That is, this survey covered all major
types of urban organizations according to their
scientific activities and property ownership.
Although this survey is based mainly on the data
collected from 2012, the authors refer to data
collected earlier (during 2010 and 2011) in order
to assess trends. It should be noted that this
survey covers only the innovation centers from
the manufacturing industry mainly.

By the beginning of 2013, the analyzed
industrial sector of R&D employed the majority
of scientific manpower in the city. That is, 48.7
per cent of all personnel were employed by the
organizations surveyed in this article, including
5,700 scientists with PhD degrees; the rest were
employed in academic organizations and
universities. The cumulative annual funding of
the surveyed industrial organizations was
US$2.25b [1]; this funding included own capital
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of business organizations — 45.3 per cent and
state federal funds — 44.7 per cent; the share of
foreign investments and the funds allocated from
the city budget was low (3.4 per cent and 1.2 per
cent respectively). Traditionally, industrial R&D
organizations in the region carried out the
goverment — sponsored projects. These projects
dealt with the design and development of dual —
use technologies and their manufacturing process
on the production facilities of the city.

The main part of all received funding (70.2
per cent) intended to the completion of the
government programs in the high — priority
areas of science, technology and engineering of
the Russian Federation, of which nearly half of
the funding was intended for the development of
advanced types of military and specialized
equipment, 14.9 per cent — for conducting R&D
in energy efficiency and energy saving programs,
13.7 per cent — for projects dealing with
transportation and aerospace, 9.4 per cent — for
environmental management projects and 8.4 per
cent — for programs in the IT and telecom
sector. Another part of the funding (US$678.5m)
ensured the implementation of a number of
targeted federal programs, including 36.8 per
cent for various projects in the field of civil
marine equipment (these projects will complete
by 2016) and nearly as many (33.9 per cent) —
for the projects in the field of electrical and
electronic engineering (these projects will
complete already during 2015), 8.5 per cent —
for the R&D projects in the field of security, and
7.6 per cent — for the development of nuclear
energy technologies of the next generation. The
funding allocated for targeted federal programs
focused on nuclear energy and related
technologies included short-term funding (until
2015) and long-term funding (until 2020). While
evaluating the financial structure of R&D
projects and programs, it should be noted that
the majority of R&D activities focused on the
traditional industrial specialization of
St.Petersburg, such as electronics, heavy
machinery, energy and shipbuilding.

The effectiveness of R&D activities can be
noted in the fact that the surveyed R&D centers
published in various international venues and
books 41 monographs (every 13th of all
published monographs that year), 516 articles
and 234 various publications only during 2012.

34

The goverment — owned organizations had the
largest share in all types of publications (90 per
cent of all published monographs, 75 per cent of
scientific articles and 96 per cent of textbooks
and teaching aids).

The privately-owned institutes contributed
mainly by publishing articles — 25 per cent,
however only one out of 17 articles was
published in international venues. In contrast,
government -owned organizations published one
out of § articles.

At the same time, the number of intellectual
property objects created by privately- owned
R&D organizations was higher. That is,
privately-owned R&D centers registered abroad
21 patents in 2012 (75 per cent of all the patents
registered abroad by this group of organizations).
In addition, these organizations obtained 1349
patents in Russia (51 per cent), 70 industrial
design patents (96 per cent), 464 patents for
utility models (68 per cent), 594 registration
certificates for databases and topologies of
integrated circuits (64 per cent) and 121 know-
how certificates (41 per cent). The share of
private R&D centers (compared to the total
number of patent applications) was 57.7 per
cent, and all the patent applications registered
abroad (there were 24 of them) were from
private R&D centers.

During 2012, private R&D organizations
received US$3.54m from sales of their
intellectual property (97 per cent of sales of
intellectual property among all surveyed
institutions). Besides, private R&D organizations
received US$1.6m (879 per cent) from
production and sales during the same year,
including sales of intellectual property US$0.52m
(86.2 per cent). These organizations earned
US$0.49m (96 per cent, i. e. almost the entire
amount of sales abroad) [4, 11].

The analysis of trends and dynamics of these
indicators is currently difficult; as such analysis
requires a deep systematization and existence of
a comparable range of surveyed enterprises and
organizations. In addition, such kind of data and
analysis is reliable and meaningful only regarding
patents and patent applications confirmed by
existing registration documents. The most
general estimate of the dynamics of indicators of
the analyzed R&D sector is unstable. However,
it should be noted that these performance
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characteristics are significantly inferior than the
ones of major R&D centers of leading
industrialized countries.

In 2011, the sales volume of innovation
products and services in St. Petersburg was equal
to US$5.2b, amounting to only 9 per cent of the
total sales across all categories of products and
services, which is obviously lower than the
scientific and technical potential of the city [2,
pp. 30—33]. In 2012 only the academic R&D
organizations (which were covered in the
referenced survey), manufactured products and
services for US$1.8b, of which at least one third
were related to innovation products (34.4 per
cent). These sales volumes are lower than the
ones in leading industrialized countries. While
the typical problem is the insufficient adoption
of results of R&D activities, the interaction
between science and industry in the city needs to
be improved. The state program titled «the
Science. Industry, Innovations in St. Petersburg
during 2012—2015 years», funded US$153.75m
for the whole duration, aims to solve some of
these problems.

It is a publicly known fact that St. Petersburg
as well as the whole country need to implement
active measures to stimulate small business. This
is particularly important in case of small
innovation business, as the results of this survey
confirm the economic impact of innovation on
business in general. Thus, the average number of
patents, certificates and know-how applications
registered by the companies — residents is 20.7
items, while the same indicator is only 6.3 items
among all surveyed organizations. This suggests
that certain most active and successful
researchers are trying to commercialize the
results of R&D activities in technology centers,
business incubators and innovation centers.
According to the survey in 2012, it resulted in
the creation of 272 research spin-off companies,
with about a fifth of these companies being
started by young scientists and specialists. The
spin-off companies hosted by business incubators
and technology centers were the most initiative
in attracting different forms of funding to finance
their activities. Our analysis shows that the
funding received by the research spin-off
companies (resulted from academia) was mainly
from non-governmental sources (91 per cent),
while corporate (i. e. industry) spin-offs received

the majority of their funding from various federal
target programs (74 per cent).

The analysis of general conditions of business
development in the largest cities of the Russian
Federation, conducted with the assistance of the
World Bank in 2012, showed that St. Petersburg
was ranked only the 27th out of 30 surveyed
cities in the Russian Federation [3, p. 2]. This,
undoubtedly, has a negative effect on the
development of innovative business opportunities
[10, 13, 17, 21].

The Venture Capital Assistance Fund has
recently made certain steps to change this
situation and is contributing to the financing of
the development of small innovative enterprises in
R&D sphere of St. Petersburg. In addition,
according to the Public Council for Small
Business Development affiliated with the
administration of St. Petersburg, one of the
possible ways to revitalize innovation activity of
small business could be the creation of an
organization which will act like the official
representative of the Federal Fund for Supporting
Small Innovative R&D Enterprises on the basis of
the technology center «Polytechnic». The Fund
and St. Petersburg administration committee for
Science and Higher Education have already
signed an agreement on the creation of the
representative. This action is vital as the Fund is
currently financing a large part of the surveyed
R&D organizations (US$0.196m) and the number
of research projects completed in 2012, the results
of which are ready for use equels 5285. Taking in
account the ambiguity and subjectivity of the
latter indicator, the gap is too large; a significant
part of the city's science potential has not yet
been utilized fully.

The city, particularly, needs innovation in
the following five industrial areas: automotive,
food processing, mechanical engineering and
electronics, energy equipment manufacturing,
and shipbuilding. The last three areas urgently
require high-priority financial and organizational
support from both the federal and the city
governments. This is especially important since
the government funding allocated for different
levels of regional R&D industrial sector amounts
to about half of all funding which is vitally
important for the whole industry.

Traditionally, the success of innovation
depends on how effective is the interaction and
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the relationship between the R&D organizations
and the industry. In addition, innovation of the
industrial sector of St. Petersburg is largely
determined by the conditions and development
perspectives of the largest industrial enterprises of
the city. Although the latter do continue to make
profits, they are not in their best shape [13—15].

During the period of reforms, the amount of
state-funded projects for typical products (energy
equipment, ships, optical and wireless hardware)
has decreased significantly; the depreciation and
obsolescence of infrastructure on many factory
sites reached 75—80 per cent; the factories
experience lack of qualified personnel. Despite
this, about a third of all 700 large and medium-
sized enterprises in the city can be attributed as
innovation enterprises, and their production
processes are often based on the technologies
and equipment imported from abroad.

Several large industrial associations either
have ceased to exist (e.g. the «Sverdlov Factory»
or the «Turbine Blades factory»), or have
partially changed their product lines (like the
«Izhorskij plant» and the «Kirov plant») [16].

Former highly specialized enterprises are
overcoming economic difficulties and struggling
with restructuring their product lines. For
example, the Kirov plant which produced only
tractors previously, started to manufacture
subway carriages, trams and double-decker
trains from 2013; manufacturing takes place in
the Kirov-Skoda plant. The rolling stock has
been designed by foreign specialists from the
Skoda-Transportation while the majority of
assembly lines and production processes used
imported ready-made components. And only by
the end of 2014, the management was tasked to
achieve 60 per cent localization level of the
local production. Although the success of this
particular example of  new products
development can not be considered as an
achievement of Russian science, it allows the
plant to count on possible large state-sponsored
orders in future. Another company, <«The
Kirov-Energomash» (the subsidiary of «the
Kirov plant» ), is going to revive its turbine
production as it has received an order for the
production of a steam turbine for the new
nuclear icebreaker which is being built at the
Baltic Shipyard. It is planning to utilize its
proprietary technology already developed by
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Russian specialists. The implementation of this
large order (US$61.3m) has already begun,
although some legal issues need to be settled
still [16, pp. 50—51].

The lack of large-scale state orders is one of
the major problem that the plants are facing in
the region. Although they may potentially acquire
goverment orders by participating in state tenders,
however this requires them either to change their
production (partially or entirely) or to install and
utilize new technologies and, therefore, conduct
expensive  upgrades of their production
equipment. Pressed to survive in absence of
adequate funding, many plants were forced to
lease their production areas; often by converting
them into office spaces for independent small and
medium-sized enterprises. As large plants occupy
considerable space in the urban areas where prices
often reach as high as US$250 per square meter,
these plants have a relatively low but steady
income. Obviously, such economic activity does

not stimulate innovation and generates low
income for the city budget. It might be
economically profitable to demolish these

factories in order to use the site for residential
buildings, shopping centers and other commercial
real estate. Furthermore, is not always profitable
for investors to rent existing production lines and
areas on city's old factories when new smaller
factories are created. As a result, Siemens is
currently building new factory buildings for their
production and maintenance lines of 172 and 295
MW gas turbines in Gorelovo community in St.
Petersburg suburbs. «The Siemens factory» is
expected to reach its full capacity production by
2018. However, by the end of 2014 only, the city
lost about US$377m in potential investments, a
possibility to organize a state-of-the-art high-
technology production and to improve the
situation at the labor market of highly-skilled
professionals. To attract even more investors to
the region, the government offers a number of tax
exemptions: a zero tax rate for commercial real
estate and a low income tax rate (13.5 per cent vs.
usual 24.5 per cent) during the investment
payback period [12, 15, p. 6].

Thus, the regional financial policy and active
lobbying of the city's interests are closely related
with the city's innovation climate and the ability
to upgrade and rebuild its industrial
infrastructure. For the sake of development of
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the region, the city administration needs to take
into account that currently city's industrial
enterprises are focused too much on
manufacturing large-scale machinery. Hence, for
objective reasons, these enterprises have a
relatively low level of R&D and weakly stimulate
innovative activity. In contrast, the most modern
high-technology manufacturing factories are
located in urban areas; these are mainly medium
and small-scale factories which are characterized
by flexible management, focus on manufacturing
high-technology  products with a low
consumption of raw materials and energy, and
involvement of highly-skilled labor.

The industrial policy of the city should
contain clear aims to support only those
machinery-manufacturing enterprises which are
capable of competing in domestic and foreign
markets.  Although city's multiple high-
technology factories fall into this group, they
require investments which exceed the financial
capabilities of even largest enterprises. It is a
well-known fact that, in order to attract the
desired investments, a business needs to provide
not only personnel and manufacturing capacities,
but also to ensure the efficiency of the
manufacturing process, to provide utilities and
logistics, and to make sure that the project
documentation is approved in a timely manner.
Similar requirements are applied effectively in
the developing regions of the Russian
Federation, e. g. in Tatarstan [18, 20].

The development of shipbuilding as well as
heavy machinery industries in the city remains
problematic according to experts. M. Remizov,
the president of the expert council affiliated
with the administration of the Russian
Federation, argues that the long-term strategy
of the United Shipbuilding Corporation remains
insufficiently defined which negatively affects its
product line and innovative orientation. The
State Scientific Center «Krylovskiy» — the
leading research center in the shipbuilding
industry, as well as all three St. Petersburg’s
shipyards which belong to the corporation (i. e.
«The Admiralty Shipyards» , «The Baltic
Shipyard» and «The Severnaya Shipyard») still
determine the production specialization in the
industry. Future orders depend on this
specialization. These factories and shipyard
need a serious modernization of the entire

manufacturing infrastructure which will take
into account the achievements of the technical
progress and new logistics solutions in the
global shipbuilding in the recent years. The
time and financial costs required for such a
modernization could be even higher than
building a new manufacturing enterprise in St.
Petersburg suburbs. Major investments in the
modernization of urban shipyards are certainly
justified. Without these investments, the state
program «Shipbuilding Development in 2013—
2030» (US$7.967b) which allocates only
US$824m (8 per cent) for construction and
modernization of shipbuilding enterprises will
only increase the traditional gap between
science and industry and will waste the efforts
[16, pp. 31—-32].

It should be noted that the foreign car
assembly factories located in the city, despite their
high-technology manufacturing processes, are far
from solving the domestic innovation problems.
With the localization level of less than 50 per cent
they do not plan to increase the usage of domestic
products in perspective. These factories provide
employment for a relatively small proportion of a
local skilled labor and their taxes correspond only
to a small fraction of the city budget, thus
minimizing their involvement in the innovative
development of the region.

To sum up, St. Petersburg remains the major
R&D center in the country, a concrete plan of
industrial and innovation development in the long
run urgently needs to be created to improve the
city's innovation activity. So far, the published
version of the state program «The strategy of
socio-economic development of St.Petersburg
until 2030» [19] raises more questions than gives
answers regarding the regional innovation policy.
Therefore, in addition to the above-mentioned
recommendations, the authors suggest
organizational measures which are not limited to
direct financing only. These measures should
include: the creation of a public system of
regional incentives and tax exemptions and a
simplification of the bureaucratic procedures
required for registering an innovation business.
Furthermore, the regional administration should
monitor and analyze the innovation situation in
the city, in order to be able to coordinate and
plan activities of all the participants of the
innovation process in the city.
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FORMS OF THE ORGANIZATION AND A TYPOLOGY
OF THE INTEGRATED INDUSTRIAL STRUCTURES

A.B. Baokun

®OPMbI OPTAHU3ALIUN N TUIIOJIOTI'UA
NHTETPUPOBAHHBLIX ITPOMBIIUVIEHHBIX CTPYKTYP

Modern campaigns to definition of the integrated structures on the basis of which the author's concept of
«the integrated industrial structure» is formulated are analysed. The essence, the contents and forms of the
organization of integration of managing subjects in Russia are revealed. The typology of the integrated structures
reflecting their features and characteristic features is given.

THE INNOVATIVE ECONOMY, THE INTEGRATED STRUCTURES, THE INTEGRATED INDUSTRIAL
STRUCTURES, CRITERIA OF CLASSIFICATION, TYPOLOGY.

[IpoaHaaIM3MpOBaHBl COBPEMEHHBIE MOXOAbI K OMPEACICHUI0 MHTETPUPOBAHHBIX CTPYKTYpP, Ha OCHOBE KO-
TOPHIX C(OPMYIMPOBAHO aBTOPCKOE ITOHSITUE <«MHTETPUPOBAHHOW MPOMBIIUICHHON CTPYKTYPBI». BBISBICHBI
CYIITHOCTh, COIepPXKaHWe W (hopMBI OpraHM3allMy WHTETPALIMK XO3SICTBYOLIMX cyobekToB B Poccuu. IpuBene-
Ha THUITOJIOTHS WHTETPMPOBAHHBIX CTPYKTYP, OTpakarolass MX OCOOCHHOCTU M XapaKTePHBIC YSPTHI.

MHHOBAILIMOHHAL ®KOHOMHMKA.

MHTEIPUPOBAHHBIE

CTPYKTYPbl. HWHTEIPUPOBAHHBLIE

[TPOMBIILIJIEHHBIE CTPYKTYPbI. KPUTEPUU KIIACCUDPUKALIMU. TUITIOJIOT' U,

Relevance of the study

The priority of the innovative development
of the Russian economy is caused by the state
innovative policy where the stimulation of
competition is a key motivation factor for the
innovative behavior of enterprises. However, the
strengthening of competition in the internal and
external markets force business entities to look
for new opportunities for the effective
implementation of business activity. One of the
ways that allows enterprises to keep their
positions in the market, to minimize risks, and
to increase profits is an integration of business
entities. Integration permits not only to increase
the quality of management, to lower tax burden,
to diversify production using surplus resources,
but also to produce and to strengthen a
synergetic effect of the joint activity, which arises
due to the economies of scale [1, 23, 24].

The creation of integrated structures in
Russia is defined as a perspective direction of
development of the national economy. Joining
efforts of business, science, and the state in the
priority directions of the modernization and
technological development of the industrial
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sector is one of the principles of the Strategy of
innovative  development of the Russian
Federation till 2020, where special attention is
paid to the creation of joint ventures with
leading global manufacturers in such branches of
the economy as mechanical engineering,
pharmaceutics, electronics, and so on.

Thus, the state stimulation of the
development of various forms of business entities
integration in Russia increases from year to year,
specifically this tendency applies to production
associations which are known in research
literature as integrated industrial structures (I1IS)
[8, 9, 16, 19, 22].

According to the Federal State Statistics
Service of the Russian Federation, there is a
tendency of business entities in Russia to
integrate. During the period from 2005 to 2011
the number of merges and acquisitions among
already existing legal entities increased by 15 %,
while among private business this indicator
reached 50 % in the same period [1—3, 7].

Comparing the ratio of the legal entities
which have undergone processes of merges and
acquisitions among all registered enterprises and
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the organizations functioning in Russia,
including private business, it should be noted
that there is a tendency of strengthening the
integration between business entities. This
tendency is caused by a synergetic effect which is
reached due to expansion of production and
technological communications of companies, for
example, due to sharing raw materials, energy
and other resources, material base, merge of the
capital and so on. Because of that, limits on
cooperation can be lifted, barriers preventing
joint economic development can be eliminated,
creating favorable conditions for business
management. Thus, research into IIS, their
features, types and tendencies of development is
one of the actual directions of research in
modern economics, in particular, in corporate
governance.

Purpose of the research

The purpose of the research is to formulate
the concept of an «integrated industrial
structure» on the basis of research literature
analysis, to consider the essence and features of
its functioning in the Russian economy, and also
to present a typology according to appropriate
classification features.

In order to achieve the goal of the research
the following tasks are put forward:

1) to analyze modern approaches to the
definition of information retrieval system in
scientific literature and to specify the concept of
information retrieval system;

2) to find out the essence, the contents and
forms of the organization of integration of
business entities in Russia;

3) to consider classification features of the
information retrieval system and to suggest a
typology, allowing to reveal their features.

The study of forms and ways of integration
of business entities and features of various
integrated  structures (IS), including the
information retrieval system, is one of the actual
directions of scientific researches in the Russian
economy. In face of globalization, dynamically
developing market and increasing competition,
the creation of IS is a strategic advantage to
national economies, which strengthens their
position in the world economic space [23—28].

Let's consider the features of IS development
in Russia [4—28].

A rapid development of the integration of
business entities in Russia began at the early
1900s. During the Soviet period, the
accumulation of experience in the formation of
various production structures and associations,
including large sectorial and intersectional
economic and regional complexes took place. It
allowed to gain economies of scale and to simplify
planning and control processes [3]. However, in
the late 1980s cooperation connections were
destroyed, the economic crisis began. Since the
1990s the need to overcome technological
backwardness of the industrial enterprises and the
activation of the innovative activity caused a new
wave of integration, which resulted in the
establishment of large corporations uniting a large
number of enterprises and companies.

In the early 2000s, two tendencies of the
development of integrated units in Russia
appeared: strengthening of the state control in
the corporate sector of the economy and
mediation of private firms in the creation of
sectorial, industrial organizations, etc. [12, 19].

The first tendency was outlined in the early
2000s when the first attempts to integrate
economic structures being under control of the
state were taken, and also attempts to
consolidate the state equity stakes and the
unitary enterprises [3]. The second tendency was
that representatives of private businesses became
initiators and mediators in any creation of the
integrated structures; they offered specialized
services of the creation and organization of
business associations [4].

As a whole, the tendency of the creation of
integration associations is caused by aspiration to
provide stability in noncompetitive fields of the
real sector of economy, and also to gain
synergetic effect from the joint activity.

In research literature there is no unified
definition characterizing the integration of
business entities. Such Russian scientists as
S.B. Avdashev, I.P. Bojko, I.M. Bunin,
E.L.Drachev, A.A. Dynkin, A.M. Liebman,
D.S. Lvov, G. Kleyner, Ya.Sh. Pappe, A.S. Pugiyev,
A.D. Radygin, A.A. Sokolov, V.P. Chichikanov and
others [13—20], were engaged in the research of IS.
They introduced such definitions as integrated
business groups, integrated industrial structures,
economic systems, integrated corporate structures,
integrated  diversified = corporate  associations,
corporations, megacorporation and so on.
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In order to consider the essence of integrated
industrial structures let’s address the concept of
integration.

In the Contemporary economic dictionary of
B.A. Rayzenberg, the following definition of
integration is given: integration — (from lat. integer —
whole) — an association of economic subjects,
deepening of their interaction, development of
connections between them. Economic integration
takes place both at the level of the whole country,
and at the national level of enterprises, firms,
companies, and corporations. It is shown as an
expansion and deepening of production and
technological connections, sharing of resources,
association of the capital, and as a creation of
favorable conditions for the implementation of
economic activities with each other, and the
removal of mutual barriers.

There are various criteria for the classification
of types of economic integration, in particular,
institutional, private-cooperative, macroeconomic,
microeconomic, mesoeconomic, regional,
interregional and so forth [6, 22, 28].

Within this research we will consider those
types of integration that underlie the formation
of the integrated industrial structures.

Let's consider a private-cooperative
integration — integration at the Ilevel of
enterprises. It represents an association of capital
and assets of the companies, and as a result, the
markets based on a network of direct
connections [7] are created. Within this type,
there is integration which assumes the
association of enterprises operating in one
branch on one market that allows enterprises to
resist competition from the strong partners, and
also integration due tu a merger of companies,
functioning in different branches, but at different
stages of production or circulation.

The private-cooperative type of integration
represents the microeconomic integration by the
territory and institutions involved; however some
authors; consider mesoeconomic integration as a
basis of the formation of integrated structures
[12]. In this case, the integrated mesoeconomic
structures are defined as rather steady in relation
to changing behavior or interests of certain
subjects and their groups, and also formal and
informal norms used during a considerable
period of time, or the systems of norms
regulating  decision-making,  activity = and
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interaction of social and economic subjects
(physical and legal entities, organizations) and
their groups [6]. There are three groups of
integrated mesoeconomic formations: enterprise
networks, economic associations, and integrated
business groups.

Economic  associations are  voluntary
associations of enterprises, companies, legal
entities for the reason of joint activity,

coordination of actions, ensuring protection of
the rights, representation of common interests in
other organizations.

However in this research it is necessary to go
into detail in the concept of «integrated business
groups» (IBG).

The concept of the integrated business group
(IBG) was suggested by Ya. Pappe, S.B.
Avdasheva and V.E. Dementyev in the work «The
analysis of a role of the integrated structures in
the Russian commodity markets» [21]. The
integrated business group is a set of economic
agents (or set of legal entities and individuals who
are carrying out an economic activity) which
possesses the following characteristics:

1) at least some of the agents forming this set,
are commercial organizations, i. e. their activity is
defined by a criteria of economic efficiency;

2) there are regular interrelations between
agents with closer links than simply market links,
i. e. this set constantly or periodically acts as a
unit in some essential economic or administrative
aspects. Thus rigidity of interrelations can be
absolutely different — from a common owner of
all enterprises and a simultaneous entry into one
technological chain to a simple coordination of
price, marketing or technical policy;

3) there is a center of key decision making,
obligatory for all agents of this whole. Let us call
it the central element, and there are two types of
it. The first type is one of legal entities (this role
can be transferred from one entity to another,
but it shouldn not occur too frequently). The
second type is a group of individuals, for
example, the main owners and/or the top
managers (thus the group has to have rather
clear (maybe not formalized) borders and it
should be changed rather slowly.

Another definition of IBG is given by D.S.
Lvov, the main expert in the field of the
economic theory of innovations and institutional
structure of the economy: the integrated business
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group is a set of enterprises and organizations
with a coordination center operating on a regular
basis. Thus coordination of actions of such a set
is beyond usual contracts on commodity markets
and on the loan market, but the status of
partners in the group as certain economic
subjects is preserves (legally independent
enterprises and organizations) [10].

The concept the «integrated business group»
replaced the concept of the «financial and
industrial group» which was officially introduced
in Russia in 1995 with the Federal law
«Concerning financial and industrial groups». A
feature of FPG is that it has to include a
financial institution while IBG allows the
inclusion companies of any sphere: industrial,
trade, services sector or another non-productive
sphere. Thus, the concept of IBG is broader
than the concept of FPG, besides, they have
different legal meaning as the concept of FPG is
accurately defined by the legislation of Russia,
and the concept of IBG does not have a unified
definition in Russian research literature yet.

Along with concept of IBG the Russian
scientists use the definition of the integrated
economic system (IES) — a complex highly-
organized association of highly-business entities
which are carrying out coordinated economic
activity on the basis of the consolidation of
strategic resources and opportunities on a
contractual or formal basis for the achievement of
systemic and local interests for the period of these
purposes [9, 11, 19]. The following features are
identified:

— administrative complexity: IES represents the
set of functionally, technologically and financially
interconnected business entities interacting within
definite organizational, economic and legal forms;

— regulation of economic system: IES represents
the set of legally issued or independent
participants uniting assets within contracts;

— integration of different types of resources: raw,
material, financial, intellectual, information, labor
and so on;

— various level of economic potential of
elements of integrated systems;

— production complexity: IES includes different
business entities and is characterized by branch
and product diversification;

— existence or absence of a common
coordinating center (centralization/ decentralization
of these or those functions of management);

— existence of their own purposes and interests
of business entities; need of coordination of the
activity of business entities with each ether and
with a coordinating center for the pursuit of
common interests and achievement of common
purposes of development;

— integrity and continuity of economic interests
of the IES eclements determined by systemic
interests and purposes;

— existence of organizational, economic and
production relations and interests for the
purpose of effective management of resources
and assets.

The concepts of IBG and IES are similar in
their meaning; their essence is that they represent
an association of business entities in a general
view, without specifying features of interrelation,
a form of existence and structure of business
entities. IBG and IES represent the largest forms
of private-cooperative integration, in literature
they are classified by various indicators, including
the form of united potential, where there are
allocated, in particular, industrial, financial, or
other. types of the integrated structures. Thus, the
integrated industrial structures (IIS) are one of
the types of IBG and IES, their feature is that
their structure includes one or several industrial
enterprises, i. €. the activity of the information
retrieval system is anyway connected with
production of industrial function.

In literature, the definition of information
retrieval system is defined as the integrated
corporate structure (ICS) with at least one
industrial enterprise. The concept of ICS
corresponds to the concepts of IBG and IES
and is defined as a group of legally independent
enterprises (organizations) which are carrying
out the joint activity on the basis of the
consolidation of assets or the contractual
(contract) relations for the achievement of
common goals, having the uniform coordinating
center [11]. Therefore the information retrieval
system possesses all features of ICS (IBG and
IES), which allows to define this form of
integration as an association of the business
entities conducting the joint activity which is
partly connected with production.

In order to specify the concept of
information retrieval system, and also to
considery their essence, we will address the
definition of various forms of integration of
business entities in the legal system.
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Classification of ICS by organizational and legal forms

Smykov V.V. [7] Chernova E.G. [8]

Vinslav D.V. [14]

Mikhalenko D.G., Afonichkina E.A. [16]

joint venture; group;

Joint-stock Investment holding; | Corporation;
companies, production holding; |concern;
government government holding;
organizations; corporation; fnancial and
unions

concession,; joint venture;
public partnership consortium;
association;

network organization

Associations and unions;
simple partnerships;
joint-stock companies with subsidiaries;

industrial | holding companies and financial holding
companies;

banking groups;

bank holdings;

financial and industrial group;
public partnerships;

holdings

Fig. 1. Classification of ICS by organizational and legal forms

In the legislation of the Russian Federation
there is no unified definition characterizing the
integration of business entities, in the
Fundamental Law of the Russian Federation the
concept of «public associations» is used, however
it is not applicable to all types of integration of
business entities as it has its own scope of
application. In this regard, it is extremely
important to define what forms of the
organization of business activity in Russia should
be related to the information retrieval system.

Among the scientists considering processes of
integration of business entities from the legal
point of view, there is no consensus about what
organizational and legal forms of the enterprises
and the organizations to refer to corporate
structures. According to Lazarev V.V., societies
and their associations (unions) could be
considered as the corporate organizations in the
Russian legal system. But the consideration of
such forms as economic  associations,
cooperatives, associations as IS is not correct as
they do not have the characteristics which are
used for IS in the professional community [13].

In literature, there are various classifications
defining organizational legal status of integrated
structures (Fig. 1). Chernova E. describes six
organizational and legal forms of the integrated
structures, among them investment holding,
industrial and  scientific  holding, state
corporation, joint venture, concession and non-
profit partnership [8]. Mikhalenko D.G.
describes the following forms of association of
legal entities: associations and the unions,
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ordinary associations, joint-stock companies with
subsidiaries, holding companies, banking groups,
bank holdings, financial and industrial groups,
non-profit partnerships and holdings [14].

However, in our opinion, it is necessary to
consider existing organizational and legal forms
of enterprises and organizations which can refer
to IS in details, in order to define the given
structures as an object of researches.

In the Russian legislation there are three
groups of organizational and legal forms of
business entities: legal entities — commercial
organizations, legal entities — non-profit
organizations, and business entities without the
rights of a legal entity [12—16].

Thus, it is possible to define such forms of
association of business entities as holdings and
holding companies, and also financial and
industrial groups, as the information retrieval
systems.

The types of the information retrieval system
by type of their formation are presented in Fig. 2.

To sum up, based on the legal understanding
of IS and their economic essence, we will propose
the author's definition of the information retrieval
system: the integrated industrial structure is the
complex economic system representing a legal
entity (joint-stock company) or a group of legal
entities (ordinary association, holding, FPGQG)
which ensures the accumulation of the assets of
its participants for the implementation of a joint
economic activity on a contractual or formal basis
for the purpose of the profit extraction, with
industrial production being its primary activity.
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Types of the INFORMATION
RETRIEVAL SYSTEMS
by type of formation

INFORMATION RETRIEVAL
SYSTEMS have to be registered
(mandatory)

—private and public liability companies
—ordinary partnerships

INFORMATION RETRIEVAL
SYSTEMS do not need
to be registered

—financial and industrial groups
—holdings and holding companies

Fig. 2. Types of the information retrieval systems by type of formation

Classification of the integrated structures

Ambiguity of the terms to define an
integration of business entities (IBG, IES, ICS,
corporation, and so on) is the reason why there
is no unified settled classification of IS in
literature. Each author treats them in his own
way, using those features which correspond with
the chosen direction of the research [16—28].

Separate classifications of such a concrete
type of associations of business entities as the
information retrieval system are not used in
Russian research literature, as the information
retrieval system is considered as one of the types
of ICS. However, in our opinion, it is reasonable
to use the independent typology of the
information retrieval systems since they represent
complex economic  structures, and the
consideration of separate features will allow the
facilitation of the process of their study and will
allow to define their features and the principles
of functioning more precisely.

Let's consider the existing classification of IS
on the basis of the analysis [1—5, 9, 12, 15—29
and other] which can be used for the classification
of the information retrieval system (Tab. 1)

In the table there are various approaches to
the classification of IS which, in our opinion,
can be used in the information retrieval system
typology. These approaches characterize the
information retrieval system from the point of
view of integration process, however, distinctive
feature of such structures is their industrial
orientation; therefore it is also reasonable to
consider the typology of the information retrieval
system characterizing their primary activity.
Thus, in our opinion, it is necessary to
distinguish the information retrieval system by
branch, by the type of consumed raw materials,
by destination and character of finished goods,

by extent of involvement of the information
retrieval system in various stages of production,
and by the extent of specialization (Fig. 3).

This classification allows to consider the
INFORMATION RETRIEVAL system as the
integrated industrial enterprise, reflecting its
primary activity, that is industrial production. A
similar consideration of the INFORMATION
RETRIEVAL SYSTEM gives a chance to
concentrate attention on the main goal of
functioning of such structures, and also to study
their essence and features in detail.

Conclusion

The conducted
following tasks:

1) types of IS functioning in the conditions of
the Russian economy were analyzed, such concepts
as «the integrated business groups», «the integrated
economic systems», «the integrated corporate
structures» were considered, features of their
definition by various authors were revealed, and also
such type of integration of business entities as the
integrated industrial structures was identified;

2) the concept of «the integrated industrial
structure» from the economic and legal points of
view was considered, its legal status,
organizational and legal forms were defined,
their features of formation in Russia were
specified, the author's definition characterizing
the information retrieval system as a complex
economic structure, representing the legal entity
(joint-stock company) or a group of legal entities
(ordinary association, holding, FPG) which
ensures the accumulation of assets of its
participants for the enterprise purposes, on a
contractual or formal basis for implementation of
the joint economic activity which main type is
industrial production, was proposed;

research completed the
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Table 1

The typology of the integrated structures

Classification sign

Authors allocating this sign

Types of the integrated structures

Stability of interrelations

E.L. Dracheva,
A.M. Liebman [17]

1) long-term steady interrelations;
2) short-term interrelations (consortia, etc.)

Integration direction

E.L. Dracheva,

A.M. Liebman,

V. V. Smykov,

A.L. Zagorsky [18],
0.Yu. Chelnokova [25],
O. P. Ivanov [26]

1) vertical,

2) horizontal;

3) radial,

4) ring;

5) conglomerate;
6) diversified;

7) mixed

Extent of integration|E.L. Dracheva, 1) direct administrative submission on the basis of state property;
(extent of  capital|A.M. Liebman, 2) rigid integration on the basis of corporate property;
centralization) M.M.Voronovitsky [21], |3) holding (full, partial);
Y.V. Yakutin [17] 4) cross possession of actions;
5) loose association of assets without the right of a casting vote;
6) trust management by actions;
7) contractual integration;
8) partial cooperation on separate functions or kinds of activity;
9) integration on the basis of strategic alliances and optional
agreements on joint activity;
10) long-term contract relations
Connections E.L. Dracheva, 1) hierarchical,
A.M. Liebman 2) network;
3) cyclic
Nature of the state|E.L. Dracheva, 1) legal;
registration A.M. Liebman, 2) illegal
0.Yu. Chelnokova
Purpose E.L. Dracheva, 1) increase in production within the available nomenclature;

A.M. Liebman,
1.S. Shitkina [27],
Y.Yakutin

2) production diversification;

3) growth of export opportunities;

4) economy of financial expenses;

5) replacement of competitors;

6) research and development implementation;
7) implementation of the state order

Resource provision

E.L. Dracheva,

1) own resources;

A.M. Liebman, 2) financing in stock market;
Y.V. Yakutin 3) financing at the expense of the bank credits;
4) government support
Status of the managing|V.V. Smykov, 1) management company which does not perform independent

director of the center

A.L. Zagorsky,

production;
2) logistic center;
3) financial and industrial center;
4) production center;
5) scientific and technical center;
6) commerce and industry center

Independence degree of
the enterprises entering IS

E.G. Chernova

1) cartel;

2) syndicate;

3) consortium;

4) alliance;

5) franchising association;
6) concern;

7) chain of deliveries;

8) cluster

Distinction of mechanisms
for the management of
joint activity

V.E. Dementyev [20]

1) possibilities of control with the titles of property of the
united enterprises;

2) levers of coordination of a joint activity due to regulation of]
access to some production resources;

3) voluntary centralization of a number of powers by
participants of the group

Nature of coordination
of participants in the
integrated structure (voluntary|
or compulsory)

I.S. Shitkina

1) unequal associations based on economic subordination and
control (holding companies)

2) equal associations based on the voluntary relations —
contractual forms of associations (ordinary associations)
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Classification of the information retrieval system by its primary activity

by the nature

by involvement

by industry sector of raw materials by t.h ¢ nature in different stages by (!eg‘ree'
of finished goods . of specialization
consumed of production
Power industry; Specializing in|Producing means| Complete Specialized;
fuel industry; mining industry; | of production; | production cycle; | ypiversal;
ferrous metallurgy specializing  in | producing incomplete mixed
manufacturing | commodities production cycle

non-ferrous metallurgy;
chemical and petrochemical industry;
engineering and metalworking;

timber, woodworking, pulp and paper
industry, etc.

Fig. 3. The classification of the information retrieval system characterizing its primary activity

3) existing classification features for the

proposed; also the typology of the information

analysis of different types of IS were considered retrieval system characterizing its primary
and the information retrieval system typology activity — industrial production — was
depending on the type of their formation was proposed.
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FORMS AND METHODS TO IMPROVE
THE COMMERCIALIZATION INTELLECTUAL PROPERTY
IN RUSSIA

E.A. fIxoBaeBa

®OPMbI 1 METO/Jbl COBEPHIEHCTBOBAHUA
KOMMEPIWAJIU3AIIMMA MHTEJUVIEKTYAJIBHOM COBCTBEHHOCTHU
B POCCNH

Science is the foundation for the development of civilization, any society or a nation. This is a recognised
fact which does not require any further justification. However, currently it is understood both in the whole world
and in Russia that the key strategic resource for survival, increased competitiveness of manufacturing enterprises
and other organization is information. A shift towards science-driven production in the second half of
20 century was accompanied by the emergence of new types of information exchange. The dependence of
economy on sources, volumes and quality of information (scientific and technical, economic, political one, etc.)
has increased as well as the dependence on the level of information access, which resulted in appearance, in the
1980s, of a principally new economic category — national information resources. An intensive development of
the economy becomes impossible unless there is effective information support. Information has turned into a
strategic resource, the role of knowledge has increased dramatically.

RESEARCH AND INFORMATION ACTIVITIES. ECONOMIC EFFICIENCY.
INTELLECTUAL PROPERTY ITEMS.

FINANCING R&D.

Tot dakT, 9yTO Hayka SIBJIIETCSI OCHOBOM pa3BUTHSI LIMBUJIM3ALIMU, JIOOOTr0 OOIIECTBAa M TOCYAapcTBa, 00-
LIEU3BECTEH U HE TpeOyeT MOMOJHUTEILHOro o0ocHoBaHus. [lepexon K HayKOeMKOMY MPOU3BOACTBY BO BTOPOii
nosoBuHe XX B. COMPOBOXIAICS BOBHUKHOBEHUWEM HOBBIX BUIOB MH(OpMallMOHHOTro ooMeHa. Bospocia 3aBu-
CUMOCTb 9KOHOMHUKHN OT MUCTOUHUKOB, OOBEMOB U KauecTBa MHGbOpPMALMK (HAYYHO-TEXHUUYECKOH, IKOHOMUYE-
CKOM, TTOJIMTUYECKON U JApP.), OT YPOBHSI Pa3BUTUS CPEACTB JAOCTyIa K 3TON MHGOpMAaIIMKU, YTO TIPUBEIO K ¢op-
MupoBaHMIO Ha pyoexe 80-x rr. XX cTojeTusl NPUHIUNIUAIBHO HOBOM 3KOHOMMYECKOM KaTeropuy — HallMo-
HaJlbHble MH(OPMAIIMOHHBIE pecypchl. MHTEHCHMBHOE pa3BUTHE SKOHOMUKU CTAHOBUTCS HEBO3MOXHBIM 0e3
addexkTuBHOro MHGOPMaMOHHOTO compoBoxaeHus. MHdopmalus mpeBpaTuiiach B CTpaTerMYecKMil pecypc,
CYILLECTBEHHO BO3pocja poJib 3HaHUIA.

HAYYHO-UH®OPMALIMOHHAA AEATEJIBHOCTbh. HWH®OPMALIMOHHBLIE [TPOLECCHI. PECYPCHI.
DKOHOMUYECKAS DDPDPEKTUBHOCTh. ®MUHAHCUPOBAHUE HUWOKP. OBbEKTbl MHTEJJIEKTYAJIbHOU
COBCTBEHHOCTM.

When seeing information as a resource for At the same time, modern economic

development of a society or organization, they
identify its major specific features: information is
the most important resource for the society,
enterprise or organization to develop. It decreases
demand for land, labor, capital, minimizes the
use of raw materials and energy; brings to life new
industries; adds value to other resources, in
particular, to labour: indeed, a worker with higher
education is more appreciated than the one with
secondary education. Scientific information is an
important resource of social and historic practice
for forecasting and the change of reality.

50

conditions and common practice resulted in the
situation when activities, initiated in the 1960s in
order to provide enterprises and scientific research

organizations with scientific and technical
information, have practically been stopped.
Departments and bureaus of scientific and

technical information, even if they exist, are not
involved in selective dissemination of information,
differentiated and initiative service of scientific
staff.

The theory of Information Systems is
developing inefficiently, too, especially in the field
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of scientific and technical information. This issue
is important due to the fact that scientific
research in the modern world is practically
impossible without scientific communication, and
an individual researcher cannot obtain new
scientific results without collective work over the
problem. The issue under consideration is getting
exceptionally important in the conditions of
modern Russian economy. On the one hand,
modernization and upgrade of IT facilities of the
home industry and demand for effective
technology and innovation is growing. On the
other hand, the IT, communication and
intellectual property market in Russia is in its
infancy and its mechanisms still do not fully
contribute to the efficient distribution of
intangible resources. The development of market
transaction mechanisms in respect of intellectual
property items (hereinafter IPI) and information
resources (IR) is impeded by the insufficient
theoretical elaboration of issues connected with
essence of transactions on implementation of IPI
and IR in the market, reasoning of different forms
of commercialization and their specific influence
on pricing of this particular economic resource.
IPI commercialization in the market cannot be
researched unless the essence of intellectual
property relations and their specific features are
identified. Moreover, issues related to the content
of intellectual property and its functional
characteristics have been developed enough,
similarly, issues concerned with the understanding
of its specifics compared to tangible property
items and distinctions of the subject-object
membership.

Problem of scientific communication. As
scientific information activities are developing, it
is becoming more and more obvious how
important is scientific communication, the
interaction between scientific institutions which
is based on scientific and technical information,
its distribution, provision of access to it, an
increased efficiency of information maintenance.

Over a long period of civilization
development, both government action and action
of an individual which exceeds the limits of
material production and service have been
referred to unproductive expenses. Economic
status of a nation was determined by existing
material and energy resources, an effective
financial distributional system.

During the research, the following major
problems are to be tackled:

1. Assessment of the dominating role of
science in the world progress of processes and
technology, growth of the economic power of
this country.

2. Development of science as an independent
social institution and evolvement of its basic
elements during transformation into a national
competitiveness factor (technology, economic,
socio-political and military competitiveness)
starting from the middle of the 20 century.

3. To look into major properties of scientific
information, such as practically non-decreasing
potential effectiveness of information, replicability
and frequency of use, dependence of actual
implementation and effectiveness on the degree to
which information is used, presence of value,
cumulativeness, etc.

4. To analyze types and forms of scientific
and technical information considering their use
in new economic conditions, to characterize
them and reveal risks they entail.

5. To suggest forms and methods to increase
efficiency of information provision for scientific
research.

6. To suggest economic methods and models
for intangible assets economic efficiency
assessment in order to maintain competitiveness
of domestic producers.

7. To investigate ways for the efficient
financing of national science through tax
incentives and national monetary policy, internal
sources of an enterprise.

Estimation of research subvention losses due to
taxation of legal entities. Let us look into the
leakage of money researchers experience as a
result of the current taxation system. So, as a
result of work done by a team of researchers
(http://csr.spbu.ru/pub/RFBR_publications/es.ht
ml «Thin-film multilayer coatings beat cracks» by
V. Tabakov, M. Smirnov, A. Cirkin 2007, 2008),
there has been found a solution to increase
cutting tools durability with the use of the new
three-layer coating TiZrFeTiZrFeNTiZrN. This
technology has been applied by a machine-
building company OAO «Klimov», the leading
Russian developer of gas turbine engines
(http://en.klimov.ru/about/general). Let us
calculate the amount of grant subsidies for the
researchers and losses resulting from the current
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taxation system. We assume that the Russian
Fund of Fundamental Research (RFFR,
www.rfbr.ru) has supported the scientific research
project and paid, at the first stage (state of
fundamental research development), 200 000
rubles to one of the scientists and the next year,
at the second stage, paid 1,500,000 rubles to a
team of 3 researchers as subsidies to put the
technology into practice. According to the
legislation, the team can receive the grant only
through a legal entity.

The organization, through which the grant is
financed, has the right for a specific «premiums.
Its amount is strictly limited: for the Russian
Liberal Scientific Fund (RLSF, www.rfh.ru), it
cannot be larger than 15 % of the total grant
amount, whereas for the RFFR it is limited to
20 %. From the financial standpoint, this
premium is justified by the necessity to cover
expenses related with finance monitoring and
technical maintenance of the research project.
However, this is a direct deduction from the
grantees’ income. Furthermore, in case the
money is transferred to the account of a legal
entity and takes the form of salary, it is subject to
the same taxation as salary payments (mandatory
payments to insurance funds before 2011 were
26 %, in 2011 — 34 % and after 2012 — 30 %.)
This is one more serious deduction from the
grantees’” income. This deduction appears
automatically when converting an individual
(researcher) into a legal entity (organization).
Therefore, such a conversion influences
destructively on the researchers’ work motivation.
The income of the researchers is automatically
liable to income tax (13 %). This form of
deduction cannot be controlled by researchers
either and comes in force automatically. If we
represent the initial amount of the research grant
as GR, and the amount of money paid to the
researcher as net income as NCF, the
dependence between them within the current
taxation system can be shown in the following
way (in general):

(1+w)
And, in case some equipment should be

purchased (R&D):
(1-a)(1 -B)GR-R&D)(1-Yy)

_(
NCF = (1+o) ’

)
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where o is the share of overheads, related to the
registration of scientific research work in RFSTIC
(Russian Federal Scientific Technical Information
Centre), bank commission for salary transfer into
plastic cards, etc.; o — salary payments quota in
percentage (Mandatory payments to insurance
funds, 30 %); p — the percentage of grant amount
paid to finance monitoring and technical
maintenance of the project (15 %); y — income
tax rate (13 %); R&D — expenses related to the
equipment purchase in rubles.

Let us calculate the amount of grant paid to
the project participants after taxes: the percentage
of overheads o includes expenses on registration
of the scientific research work in RFSTIC, bank
commission for salary transfer to plastic cards and
deductions for increased value of company’s
tangible assets. As a rule, this amount is not big
and for average grants is o = 3—4 %.

The amount of grant B, paid to finance
monitoring and technical maintenance of the
project is B = 15 % for RFFR. Although the
regulatory documents stipulate the figure of 15 %
as maximum (formally it can be equal to zero),
in practice, it is the one used when dealing with
grant subventions. According to the R&D
conditions, some equipment should be bought in
the amount of 500,000 rubles.

As one can see, at the second stage, instead of
1.5 million rubles, the researchers received
493,056 rubles after taxes, which is equal to
32,9 % of the initial amount. By now, the federal
law «On amendment to article 217, part two of
the Tax Code of the Russian Federation» has
been passed. In accordance with the new version
of the Tax Code (www.garant.ru, www.nalog.ru),
taxes are not imposed on the incomes of
individuals received by taxpayers in the form of
grants (gratuitous aid) which have been given to
support science, education, culture and arts in the
Russian Federation by international, foreign and
(or) Russian organizations included in the list of
such organizations which has been approved by
the Government of the Russian Federation. This
list, according to decree No. 602 of 15 July 2009,
includes Russian State Scientific Fund and
Russian Fund of Fundamental Research.

We recalculate this figure without the
income tax and receive the amount equal to
566,731 rubles. Anyway, the taxes are too
high for individuals and the tax burden on grant
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Table 1
Calculation of tax burden
1 year 2 year Total
Key figures
Rate  Amount, RUR | Rate Amount, RUR | Amount, RUR
?én}g)unt of grant on R&D in machine-building 200 000 1,500 000 1700 000
Overheads (a) 3% 6 000 45 000 51 000
Finance monitoring of the legal entity (b) 15 % 29 100 15 % 218 250 247 350
Purchase of equipment and test samples (R&D) 500 000 500 000
Mandatory payments to insurance funds
(w, MPIF = 30 %) 30 % 38 054 30 % 170 019 208 073
Net income of the researchers excluding personal
income tax (as labor compensation fund) 126 846 693 577
Calculation of the personal income tax (13 %) 13 % 16 490 73 675 90 165
Net income of the researchers including personal 293 056
incoms tax (NCF 110 356 603 412
or in % of the grant amount 55,2 % 32,9 % 35,5 %
Net R&D costs (NCF,), RUR. 110 356 993 056 1103 412
or in % of the grant amount 55,2 % 66,2 % 64,9 %
Financial and tax burden, RUR. 89 644 506 944 596 588
or in % of the grant amount 44,8 % 33,8 % 35,1 %

subventions does not comply with any
international or Russian standards. If we bear in
mind the fact that grants themselves are a specific
form of charity (in this case, state charity), this
tax system seems to be absolutely absurd. Thus,
the current Russian tax system is built in such a
way that about a half of the given grants returns
to the state treasury. Such a size of the tax burden
is considered to be unacceptably high even for
legal entities involved in commercial activities.

Methodical approaches to the assessment of
scientific results effectiveness. One of the major
conditions for science management optimization is
the development of methodical approaches to the
assessment of scientific results. In order to ensure
comparability of different R&D types (lakovleva E.
(2011), Dzhazovskaya 1. (2010), Lemechenko P.
(2011), Novozhilov A. (2006)) — from fundamental
research to development and demo programs — the
most general criteria which reflect three
fundamental aspects inherent in any R&D program
should be defined: relevance — justification of
importance, possibility and necessity for federal

investment in a program; quality — justification of
the way how the invested budget funds can provide
the best quality of R&D; performance —
justification of the effective use of investment
(Internal corporate guidelines for assessment of
R&D cost-effectiveness STO Gazprom).

To assess the effectiveness of technology
during the operational stage, cost, profitability,
elasticity and other factors are primarily used.
Shareholder value of the company is often used to
measure its financial performance. For the
management of the company, the proportion of
the expected free cash flow and weighted average
cost of capital is the shareholder value of the
company. Thus, economic assessment of R&D
should arise from the system influence on this
proportion. As a result, the following factors
should be analyzed: cash flow, related with the
commercialization of R&D results; capital
investment for the introduction of the new system
(problem of financing); an effect of the new
system on the monetary evaluation of the risk for
all company’s activities; institutional constraints
(taxes, duties, direct constraints, etc.).
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Innovation cost-effectiveness. The relative
cost-effectiveness of innovations (EEffrep) can

be calculated on the basis on elasticity factor
(Novozhilov A. (2006)):

})aac eff R&D . CVIEW (3)
Pon R&D C()ld ’

EEﬁR&D =

where P, . rep — accumulated effect on R&D
implementation in RUR; P, pop — profit on

innovation activities (profit on R&D) in RUR;
C., — new expenses in RUR; C,, — old
expenses in RUR.

Innovation company value growth. Appraisal
of the value growth and effectiveness of an
innovation company based on R&D multiplier
(Iakovleva E. (2008), Kozlovskaya E. (2012)):

EffValue =V'-Vs=

= 0,5(K¢’ —L(l - (p’))— v, @
@ -9

where V is a market value of the company
(RUR); V'is a market value of the company after
having new R&D costs (RUR); ¢ — share of
R&D costs; ¢’ — share of R&D costs of a new

product; Eff,,,. — multiplier effect in rubles.

Company’s market value multiplication (R&D
multiplier). The implementation of any investment
project requires capital investment in fixed assets

and working assets, as well as R&D costs. R&D
multiplier can be used to build different factors of
project  effectiveness (as modification of
profitability factor). It is believed that, since the
long-term limitation of a company is fixed assets,
the company’s goal is not to return R&D costs
within a short term, but to ensure increased
company value. In some cases, especially for
innovation companies, these two things coincide.
We can extend the definition of R&D
multiplier as relation of R&D costs and new
product development costs to the accumulated
expenses of the company (Lemechenko P. (2011),
Novozhilov A. (2006), Kozlovskaya E (2012)).

Costs of new product
development

R&D multiplier = 5
P Capital investment ©)
for production
and sales of this product
Then, under the conditions of limited

resources, expenses can be relocated to increase
the share of R&D and new product costs and the
effect (only related to costs relocation) can be
expressed as shown in Fig. 1. Proportions between
R&D costs and capital investments can be
expressed through a so-called R&D multiplier.
We go back to our example and calculate the
direct savings on cost for a machine-building
enterprise OAO Klimov when using a new three-
layer coating TiZrFeTiZrFeNTiZrN 1 «Thin-film
multilayer coatings» (Tabakov V. (2008)).

Resources

Multiplicati A
on factors R&D

multiplier

Management
decisions

)
Effect:
o increased
Multiplica market
tion value of a
company
Structure
of costs
- J

Fig. 1. Multiplication effect of the company’s market value
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The financial statements of the company say
that the annual prime costs of OAO Klimov’s
products were 2,558,750,000 rubles in 2009.
A considerable proportion of  machine
components and mechanisms are manufactured
with the use of cutting. As the abstract of the
scientific research says, the share of tooling
costs can be 3—10 % of the products’ prime
cost, and the doubled life period of the tools,
all other things being equal, can result in a
decrease in prime cost up to 5 %.

Let us assume that the share of tools’
purchase for a science absorbing industry in the
overall costs of the products sold (prime cost) is
3 % (the lowest limit of the range from 3 to
10 %) and the saving on costs is 5%
(maximum value). Then the value of the first
component of R&D implementation effect is
3 838 125 rubles (=2 558 750 000 - 0,03 - 0,05).
We shall call the value identified as the direct
effect of the innovation. Let us calculate one
more index of R&D direct effect multiplication
as a relation of the direct effect to the actual
investments (modification of R&D multiplier by

formula (5)) as:
Table 2

Multiplication index of R&D direct effect

Overall R&D Relation «direct
Factors costs (RUR) |effect / investments»,
(from Tab. 1) (shares)
Amount of grants| GR = 1700000 2,26
Net research costs| NCF,= 1103412
With the use of the «direct

effect/investments» multiplier equal to 3.48, it is
possible to evaluate the institutional losses in the
RF taxation system as the product of overall
financial and tax load (596 588 rub. in Tab. 1)
multiplied by the value of the multiplier. This
amount is equal to 2 075 181 = 596 588 - 3.48.
With the application of the well-known principle
of the time value of money, one can prove that,
when removing part of the cash from the
economic system, the state loses future profits
from R&D commercialization.

Using financial statements data and direct
R&D effect, the total value of the R&D result or
effect can be formed:

Table 3

Calculation of the overall effect of R&D implementation

Factors Amount, RUR
1. Profits frorq R&D (according to 472 667 000
the accounting records)
2. Effect (savings on direct costs) 3 838 125

=Total overall effect of R&D

implementation =1+2

Total overall effect of R&D implementation
in the amount of 476 505 125 RUR will be used
to identify the relative effectiveness of R&D result
which the company obtained. In order to use the
new technology OAO Klimov has to buy it from
the researchers. The price of the new technology
or its marginal cost must be calculated. According
to the expert data, the «R&D costs/IPO cost»
multiplier has a value from 15 to 28 (shares). The
reason for the IPO price identification is the
amount of finance used for IPO creation.

Let us consider two options for R&D
financing: including losses in the taxation systems
and excluding them. Let us use the data of Tab. 1.

Table 4

Identification of R&D cost at the stage of commercialization
in terms of R&D costs/IPO costs multiplier

Option 1 Option 2
(including | (excluding
Factors losses in the |losses in the
taxation taxation
system) system)
R&D costs/TPO cost multiplier 20 20
(times)
Net research costs (NCF,),| 1103 412 -
RUR.
Amount of grants (GR), - 1 700 000
RUR.
Identification of TPO cost| 22 068 238 | 34 000 000
range for the company from
and to, RUR.

So, the value of the new technology can be
identified from 22 to 34 million rubles, i. e. we
review the process when the intellectual property
object is being commercialized. Now we can
estimate the effects of the new technology
purchase (IPO) for the end-user, OAO Klimov.
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We will do this both including and excluding the
taxation (institutional) limitations. With the use
of the data from the company’s financial
statements, we can calculate the index of the
relative effectiveness of the investment costs on
the basis of the elasticity principle. Traditional
factors of the investment effectiveness (NPV,
IRR) cannot be used here, since there are no
capital forming investment costs, in the proper
sense of the word, i. e. in this particular case we
talk about purchase of an intellectual property
object for the end-use by a manufacturer.

Table 5

The factor of the relative effect from R&D introduction
(elasticity of costs connected with IPO introduction)

Factors

Option 1
(including
losses in the
taxation
system)

Option 2
(excluding
losses in the
taxation
system)

IPO price, RUR.

22 068 238

34 000 000

Prime costs, including direct
effect, RUR.

438 216 900

438 216 900

=New prime costs of R&D, RUR.

460 285 138

472 216 900

Overall annual costs of the
company prior to IPO
introduction, RUR.

528 532 500

528 532 500

Total overall effect of R&D
introduction

476 505 125

476 505 125

Relative effect of R&D
introduction (by formula 3)

1,158

1,128

According to the accountancy requirements, the
value added tax is not applicable for this transaction

and the costs are written off in the current period
with the reduction of the taxable profits. Further
more, let us estimate costs of IPO introduction in

the company. We know OAO Klimov production
costs on high-technology products with account of
direct savings when applying IPO (R&D results)
and they are going to amount for 451 770 000 x
x 0,97= 438 216 900 RUR.

EEffrep >1 — Innovation cost-effectiveness

grows, and it is going to be higher for option 1,
since IPO price is lower. 1. e. at the micro level
(researcher-manufacturer), the stipulated
innovation activity is effective. In order to
identify the effectiveness at the macro level, for
the whole economic system: state — researcher
and manufacturer- manufacture, the relevant
cash flows should be identified. To do so, the
value of OAO Klimov should be calculated prior
and after IPO commercialization. The value of
OAO Klimov prior to IPO commercialization
can be calculated via the method of direct
capitalization of profit as equal to 4 274 480 000
rubles at the recapitalization rate of 15 %. At the
same time, its balance value is equal to
3 837 437 000 whereas the value of the owned
capital is 1 171 371 000 rubles. To identify the
market value of the company after the IPO has
been commercialized, by formula (*), the share
of R&D costs should be defined (34.7 % before
the IPO was purchased and 35.98 % after it) in
the total amount of the company’s expenses
(2 663 971 000 RUR). The financial statements
show R&D costs as 924 437 000 RUR and the
IPO cost as 34 000 000 RUR, which are
included into the above-mentioned expenses.
Then the value growth by formula (*) is
36 832 506 or 0.86 % to the value of the
company prior to R&D commercialization.

Let us calculate the relevant cash flows for the
economic system (state-researcher-manufacturer):

Table 6

Projection of the relevant cash flows for the economic system (state-researcher-manufacturer)
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Factors, RUR. 1 year 2 year 3 year 4 year

1. Efflux of grant subsidies, RUR. —200 000 —1 500 000
2. Money repayment through taxes, RUR. R9 644 > | <306 944>
3. Direct R&D effect, RUR. 3 838 125
4. Losses in obtaining direct effect because of the

taxation system and substitution of relations
5. Growth in the company’s value 36 832 506
6. Overall CF in the economic system —110 356 —993 056 1762 944 36 832 506
7.NPV 22 936 505
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If the same cash flows are calculated, but
without losses in the tax system, the amount of
the current net value will increase and NPV=
23 898 367 RUR with the discount rate of
13 %. 1. e. the system effectiveness would grow
by 4.2 %. The obtained amount is rather
modest, but for the economic system as a whole
it is quite significant, therefore the above-
mentioned approach helps to tackle the
problem of the wuse of the company’s
intellectual activity results, estimate the effects
of the introduced R&D results both at the
micro- and macro levels.

By the basis are mean a set of fundamental
elements of the model. Some elements (income,
capital) are deterministic in nature; others are
probabilistic in nature and have features to
consider when managing. For example, it would
be profits from future innovation with
multiplicative (explosive) character, particularly,
in chains of consistent innovation and in
combination with significant life cycle of
innovations up to 55-60 years.

In addition, intangible assets and intellectual
property that were previously seen as R&D costs,
in the innovation environment must be assessed
from the perspective of future benefits as factors
which increase the value of the company’s assets.
When assessing the value of the invested capital,
it is required to optimize the capital structure
and justify the selection of discount rates and
inflation.

In this article, we examine the individual
elements of this spatial model: value and risk
analysis: analysis of the institutional
environment. It is necessary to develop a model
of market value factors management towards
the factor relevant to the indicators used for
decision-making at the appropriate level of
management of the company. The main
problem with this is the need to integrate and
share key factors accounting for risk and
uncertainty, to determine the optimal capital
structure in the financing of innovation. In
addition to the important factors that affect the
market value of companies engaged in
innovation — such as the life cycle of the
company, technology, product innovation, it is
necessary to assess and characterize the more
traditional factors, but with characteristics.

Thus, some innovators have a main value of
costs and their structure. Innovation costs are
current and capital. Current costs are the
production costs of innovative products,
accounting rules for taxable business income
deducted regardless of the result, and to
manage the market value, they must be
capitalized and the economic value of value
added should be taken into account.

The analysis of the value of assets is based
on the principles and approaches of economic
cost-benefit analysis, including models and
criteria for investment analysis, the analysis of
the present value (discounted cash flows), the
analysis of uncertainty and risks (methods of
mathematical economy, economic theory of
options, the concept of margin). There are
restrictions of the practical application of VBM
concept in the value chain management due to
the absence of the adapted management
methodology and mechanisms for the formation
of the companies’ market value available for

companies’ management in the face of
innovative development and environmental
variability.

Resume. The scientific and technical activity
in this country is one of the most complicated
areas from the standpoint of social and
economic mechanisms, legislative environment,
transparency and accessibility.

Unfortunately, so far, the government has
not taken steps in order to transfer scientific and
technical activity into a full-fledged sector of the
national economy. So far, no definite
mechanisms have been worked out for the use of
scientific and technical activity results, i. e.
intellectual property in the economy. It is the
government that must pay special attention to
the scientific and technical activity and create
economic and legal framework which will enable
an exchange of scientific information, the
commercialization of scientific research and
development results. Commercialization in the
information system and technology market,
intellectual property items cannot be studied
without understanding the essence of economic
and information relationships and their specifics.
This is exactly the major scientific result of the
declared research.
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STRATEGIES OF ORGANISATIONS BEHAVIOUR
IN A CHANGING ENVIRONMENT
B.P. OkopokoB, C.A. EsceeBa, O.A. KajabueHko

CTPATETMH TIOBEJEHHNS OPTAHM3AIIUN
B MEHAIOHIEMCA MWUPE

Organisations behavioral strategies are examined. Organisations adaptation strategies concepts, methods and
proactive innovative actions are considered. An adaptation of the organisations strategy to changing
environmental conditions algorithm is presented. The necessity of constant changes of innovative organisations
in the changing world is justified. The innovative strategy formation algorithm is presented. Organisations
innovative projects effectiveness evaluation technique is described.

ORGANISATION STRATEGIES. STRATEGIES ADAPTATION. INNOVATIVE PROJECTS.
ENVIRONMENT. EFFECTIVENESS AND EFFICIENCY. RISKS AND OPPORTUNITIES.

CHANGING

PaCCManI/lBalOTCH CTpaTeruu TMOBEICHUS OpraHu3alui. PaCKpblBalOTCH IIOHATUE, METOAbI aJallTalluu
CTpaTeruii M YNnpexAaamlliuX WHHOBALMOHHBIX AEWCTBUU OpraHu3aluii. npeI[CTaBJ'[eH aJITOPUTM aJanTaiouun
CTpaTeruu OpraHM3allMM K MEHSIOLIMMCS YCIOBUSIM OKPYXaIoLIEeH Cpeibl. O6ocHOBaHAa HEOOXOAMMOCTD I10-
CTOSTHHBIX MHHOBAIIMOHHBIX U3MEHEHUI OpraHu3aliMii B MEHSIOLIEMCS MUPE. HpI/IBeZlCH AJITOPUTM pa3pa6OTKI/I
MHHOBALIMOHHOM CTpaTeruu. OnucaHa METOIMKA OLIEHKHU 3(1)(1)CKTI/IBHOCTI/I MHHOBAIIMOHHBLIX ITPOCKTOB OpraHu-

3aLUH.

CTPATEI'N OPTAHM3ALIMMN. AJANTALIMA CTPATETMM. MHHOBAIIMOHHBIE ITPOEKTBHI. MEHSAIO-
MMUNCA MUP. PEBYJIbLTATUBHOCTDb 1 DODPEKTUBHOCTDL. PUCKM U HOBBIE BO3SMOXKHOCTMU.

The effectiveness and efficiency of business
organisations, as the major businesses of any
economic system, to a large extent depend on
the environmental conditions of their function.
Wherein, the environmental conditions consist of
natural environment, as well as a system of
institutional  relations in  the society,
characterising informational, economic, social,
legal, and other relationships with the rest of the
organisation, with economic agents in the society
within the existing institutional infrastructure.

The organisation environmental general
property is its continuous volatility, influenced
by external cosmic impacts, and due to the
active human role, transforming the environment
and changing the institutional infrastructure. For
organisation as a subject of the existing
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economic relations, the environment, on the one
hand, is a source of new business opportunities,
in case the changing parameters are favorable for
the organisation development and, on the other
hand, it can also be a sphere of potential threats,
in case an environmental parameters change is
not favorable to the development of the
organisation. It is a basic feature of the
organisation and its management in the changing
world. Thus, the efficiency and effectiveness of
business organisations will depend, first of all, on
the strategy choice, undertaken by man, and on
how organisations use new opportunities, both
currently and in perspective also, they depend on
their ability to eliminate potential threats and
corresponding negative consequences. Therefore,
a priority in choosing a behavioral strategy of
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organisation in the changing world is the
identification and evaluation of an aggregate
capacity of its new environment for the business
development, as well as prediction and
assessment of potential threats, which as a rule,
have a probabilistic nature, and in case of their
occurrence — direct economic losses and indirect
social and reputational consequences.

The capabilities, potential threats and possible
consequences, usually depend on the
characteristics of the environment, the type of
organisation, the type of its specific activity, the
degree of development of the institutional
infrastructure and the nature of social relations in
society. Therefore, the combination of capabilities
and nature of environmental potential threats will
be different for individual organisations in
different countries and within the country, and
they will change over time, reflecting the nature
of the technological structure of the economy, the
state of environmental parameters and principles
of formation and functioning of the institutional
infrastructure.

Modern fast developing world requires
organisations to implement constant changes in
their activities by making adjustments to the
strategy. The concept of «strategy» is widely used
in science and in practice, and in a variety of
interpretations and often without a proper
definition. However, in the management theory, a
term «strategy» has specific and well-established
content as a set of solutions and plans (programs)
for their implementation in the long run, ensuring
growth and high competitiveness of enterprises,
strengthening their market positions by enhancing
the ability to adapt to a changing environment.

The strategy is based on a multi-criteria
selection due to different scenarios. It should
contain clear objectives, guiding rules, approval
criteria and conditions governing their decisions
and actions. Due to the information uncertainty,
strategy does not always contain specific
solutions and actions (they arise at the tactical
and operational levels), and describes behavioral
algorithms, based on a deep understanding of the
company and the factors of competitive
advantage. The strategy retains flexibility to
provide the freedom for maneuver within the
chosen course of action, and to respond to an
environmental change, depending on the
situation [1].

Modern organisations operate facing ever-
changing environmental factors, so they develop
business strategies to meet new realities. In order
to identify changes in the organisation
environment, it is necessary to carry out
continuous monitoring of its factors. Based on
monitoring data, organisations need to change or
adjust their strategies to remain competitive on
the markets [2]. The changes can be adapting to
the situation and proactively creating new
conditions and methods of activity. Such concept
suggests a company’s strategy to be flexible, that
is, to adapt to changes in the external and internal
environment. Initially used in biology, the term
«adaptation» is used in technical, natural, and
social sciences. Adaptation is a process of in-
house management system interaction to the
external environment in which requirements and
expectations of participants are agreed [3]. The
concept of adaptation, in its broadest sense,
involves a set of theoretical principles,
management principles, ways to implement its
special  properties, to adapt  subsystem
characteristics and its parts to change the
complete system of which it is part. Adaptation,
in a narrow sense, iS an economic and
mathematical tool, including a special built-in
algorithm for models with a changeable structure,
which ensure increased realism of the description
of the object in uncertain dynamics [4].

An adaptive control system is a property
which reflects its ability to respond quickly and
flexibly to any changes and to develop adequate
administrative impact, allowing the system to
minimize the action of disturbing factors [3]. So,
the adaptability is regarded as a systems property,
manifested in their ability to adapt [5]. Adaptation
has to be continuous, focused, and ever-changing.

Considering the above, it is possible to
identify a number of requirements for a flexible
strategy formation in a changing world:

1) constant monitoring of environmental
changes;

2) the assessment of business organisations
threats and opportunities in a changing world;

3) the accuracy, adequacy, timeliness and
validity of the information control used in the
enterprise;

4) consideration of a complex system of
organisation’s relations with other economic
agents;
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The definition of the mission and the system of goals

A

v

Identification of organisational set of environmental factors that affect the final re-
sults of its activities to ensure competitiveness

v

Organisational environment most significant factors and their indicators selection

v

Continuous monitoring of selected indicators

y

\ 4

Slight Yes

Deviation of the test indicators No

]

Defining indicators changes

critical l

External and internal environment analysis

l acceptable

v

Strategy components analysis

v

Alternative strategies development

v

Utility function (efficiency) calculation

v

Strategy choice

A 4

Strategy implementation

Fig. 1. An algorithm of organisation adaptation strategy to a changing environment

5) increasing the enterprises competitiveness
through innovation potential;

6) making permanent changes in the pre-
emptive strategy and policy, depending on
external and internal conditions.

Adaptive algorithms are used for more
effective analysis and company’s strategy choice
to achieve the main strategic goal of maintaining
and enhancing competitiveness in a changing
environment.

The proposed company’s adaptation strategy
algorithm  (Fig. 1) allows linking the
environmental factors change to the decision to
revise the organisation's strategy. It is necessary to
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carry out continuous monitoring of the
environment at every stage, and make appropriate
changes in the strategy of the organisation.

Organisation's strategy adaptation involves a
selection of appropriate mechanisms: 1) functional
strategies change; 2) contingency planning
activities; 3) competitive advantages through
innovations; 4) production reserves identification,
elements of sparing manufacturing use; 5) constant
monitoring of environmental factors.

The first adaptation mechanism is to consider
the overall strategy as complex of partial
(functional) strategies. This complement each
other depending on conditions. That provides
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the strategy with flexibility and willingness to
change the environment [6].

The second mechanism is based on the strategy
construction as a clear plan of action. Multi-
variant is ensured by the different states of the
environment. For this method strict predefined
actions are typical. On the one hand, the stability
of the enterprise increases, and, on the other hand,
the ability to promptly react to events is limited.

The third mechanism is focused on internal
capacity and the environmental forecast. The
mechanism involves a determination of the most
advantageous position in competition. Most
enterprises increase efficiency through innovations
[6]. However, the possibility of innovative
borrowings and high innovative changes threaten
the long-term competitiveness of the enterprise.
For enterprise strategy adaptation, a constantly
updated technology base and a set of external and
internal conditions, necessary for the innovative
production, are required.

The fourth mechanism is focused on resource
conservation, the  organisational  structure
improvement, etc. The adaptation activity is to
match a change in the environment with a change
in the object as a result of targeted actions.

The fifth mechanism provides environmental
factors monitoring in order to detect changes.
Monitoring allows prompt response to changes.

The choice of an adequate mechanism for
company’s adaptation strategy expands its
adaptive capacity, subject to a proper use in a
dynamic environment.

Any organisation, functioning in a changing
world, must change its activities strategy. The
developed algorithm and the set of adaptation

mechanisms allow to provide appropriate
adaptation solutions.
However, in a constantly changing

environment, one of the main organisations
adaptation mechanisms should be permanent
proactive actions — innovative changes that prevent
future negative situations. Currently, innovations
are the main mechanism for the competitiveness of
organisations. Organisational innovative activities
result, primarily, in the development and the
implementation of an innovative strategy.

An innovative strategy is a system of
organisational long-term development goals and
measures to achieve them through innovation;
focused on the development and the use of the

organisational capacity as a response to
environmental changes. The innovative strategies
diversity (product, function, resource, management,
etc.) is determined by the internal environment of
the organisation.

Organisational innovative strategies include:
innovative activities aimed at generating new
products, technologies and services; an
application of new methods in R&D, production,
management; transition to the new organisational
structures; the use of new resources, approaches
to the use of traditional resources [7].

The process of organisational innovative
strategy formation and implementation has the
following characteristics:

1) organisational innovative activities are the
basis of an innovative strategy, which is
considered an optimal functioning means and
the development of the organisation as a whole;

2) the main focus of organisational strategic
analysis is innovation potential, level and degree
of innovation activity assessment;

3) commitment to innovations and focus on
innovation in all areas have to be in innovation-
oriented organisations mission;

4) innovative strategies implementation
efficiency is carried out through a comprehensive
assessment of the organisation, which is directly
relate to innovation.

Innovative strategies are a source of
unfavorable conditions for management: an
increase in the uncertainty of investment risks
additional changes due to innovative
restructuring, sharpening of the contradictions
between the leadership.

In order to identify the organisations
investment needs for innovative strategies
development and implementation, the following
stages are distinguished while developing new
improving technologies [7]:

1) a research stage;

2) constructive (technological and production
design) stage;

3)a concept stage (production process
regulation and market launch concept formation);

4) expanded reproduction and distribution
stage.

Summarising the existing approaches and the
experience of successfully functioning innovative
organisations, the innovative strategy formation
algorithm is presented in Fig. 2.
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Organisational strategic analysis and its goals determination

External analysis: evaluation of organisational innovative Internal analysis: evaluation of innovative capacity
climate and organisational plans

—— =

Identification of problem areas and the adoption of innovative programs

P—&

Organisational current state and innovative activity degree
assessment

Conducting the SWOT-analysis

v

Strengths and weaknesses identification

Identifying factors, determining the organisational innova-
tion development direction

v

Opportunities and threats identification

/

Formulation innovative development programs options in accordance with the selected criteria

_,r
v

v v

| Offensive innovative program choice |

Defensive innovative program choice

Passive innovative program choice

T~

Decision reasons for selecting the best type of innovative
program

/

= Development and implementation of innovative program
> Innovative program efficiency evaluation
L Defining a list of ongoing innovation projects

Development of innovative projects motivation
and stimulation system

v

Control and adjustment of effectiveness and efficiency of organisational innovative program realisation

Fig. 2. The algorithm of innovative strategy formation

The organisational analysis provides possibility
to determine precisely the innovative investment
project (or program), which is required for the
current innovation strategy implementation. R&D
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projects can be considered as real options,
because at initial stages there are shortage and
unreliability of financial information, but they can
be stopped with a much smaller financial losses.



Economy and management of the enterprise

Q

NPV

NPV, G

NP Vmin Gmin Gmax

NPV x

Fig. 3. NPV fuzzy evaluation

Innovation and investment projects are
considered from the perspective of real options
and are aimed at identifying their additional
features and capabilities [8]: 1) varying the project
parameters during its implementation; 2) quantitative
assessment of the available options and their
inclusion in the cost of the project.

According to the fuzzy interval approach, the
basic parameters of the innovation project can be
estimated in the form of triangular fuzzy
numbers (minimum, maximum, and most
expected values) and for each level of confidence
(from 0 to 1) construct interval estimation of net
present value (NPV) [9].

As the project goes from phases to phase,
further information be comes available, ensuring
further adjustment of NPV fuzzy evaluation (Fig. 3)
[10]. The method allows constant critical analysis
and a search for alternative ways within the internal
and external environment; it allows not to assess the
entire project at once, but to divide it into individual
stages; it allows to evaluate the efficiency and make
choices between alternatives without using other
methods; it allows to consider the relationship
between risk and opportunities for the organisation.

Thus, the environment is a source of both new
business opportunities and potential threats for the
organization. The effectiveness and efficiency of
business organisations in a changing world will
depend, first of all, on the choice of the behavioral
strategy, which creates new opportunities, both
currently and for the future of the organisation,
and also eliminates the potential threats and the
corresponding negative consequences. Therefore, a
priority in choosing an organisational behavioral
strategy in a changing world is the identification
and evaluation of new aggregate environmental
opportunities for the development of its business
activities, as well as the prediction and assessment
of potential threats impact.

Organisational strategies should be different
in various conditions. Strategy formation should
be a continuous process, which cither adapts to
the enterprise changing environment or prevent
undesirable effects. The suggested algorithm, the
set of mechanisms of adaptation and pre-emptive
actions, the method of estimating the efficiency
of innovative projects proposed above, ensure
appropriate management decisions and the
evaluation of their effectiveness and efficiency.
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THE EVALUATION OF AN ACCOUNTS
RECEIVABLE REDUCTION IMPACT
ON THE FINANCIAL PERFORMANCE OF AN ENTERPRISE

A.H. JleBennoB, B.A. JIeBeHnosn

OIIPEAE/IEHUE B/IMAHUA CHUXEHUA PASMEPA
JEBUTOPCKOM 3AIOKEHHOCTHU
HA ®UHAHCOBBIE PE3VJbTATBI NPEAITPUATUA

The article discusses the major definitions of accounts receivable, the generation of an enterprise’s accounts
receivable management system, and the minimization of bad debts appearance risk. The main factors for
assessment of the accounts receivable turnover are presented; an approach to evaluate the impact of accounts
receivable reduction on the financial performance of an enterprise is proposed.

ACCOUNTS RECEIVABLE OF AN ENTERPRISE. REDUCTION OF ACCOUNTS RECEAVABLE. FINANCIAL
PERFORMANCE. ACCOUNTS RECEIVABLE MANAGEMENT. ACCOUNTS RECEIVABLE RETURN.

PaccmarpuBatoTcsi OCHOBHBIE OmpeaeaeHusT 1eOMTOPCKO 3a10KEHHOCTH, MTOCTPOEHUE CHUCTEMbI yIpaBJe-
HUST TeOUTOPCKOM 3aM0JIKEHHOCTBIO MPEATPUATHSI, MUHUMM3allisl pUCKa BOSHUKHOBEHUS y HETo Oe3HaIeKHbIX
nmonroB. [IlpencTaBieHBl OCHOBHBIE TI0Ka3aTeld OICHKUM 000pavyMBaeMOCTH JIeOUTOPCKON 3al0JIKEHHOCTH,
MPEAJIOKEH TIOIXOM TI0 ONpPENeICHUIO BIWSHUS CHUXKEHUST pa3Mepa JAeOUTOPCKOM 3al0KEHHOCTH Ha (hUHaH-

COBBIEC Pe3yJIbTAThl MPEATTPUSITHS.

JEBUTOPCKAS 3AJIOJDKEHHOCTDL MPEANPUATUA. CHUXEHUE PASMEPA JEBUTOPCKOM 3AJIOJI-
KEHHOCTU. ®UHAHCOBBIE PE3VJbLTATDLI. YIIPABJIEHUE NEBUTOPCKOM 3AJ0)KEHHOCTBIO. OBOPA-

YUBAEMOCTb JIEBUTOPCKOWM 3AI0JKEHHOCTU.

When companies conduct their business and
operations, dispatch products, execute work or
provide services in a market, in most cases, they
do not get money from their customers
immediately. As a result, from the moment when
the work is executed or the service is provided
and until the moment when the money is
obtained, the supplier ends up with the so called
‘accounts receivable’, and practically all
enterprises, at some point, encounter problems
in recovering them.

Nowadays, economists introduce a number
of definitions for accounts receivable. Thus, to
name just a fur, accounts receivable are ‘total
debt which results from sale of products (work,
services) under conditions of payment deferment
and which is to be returned to a company by its
counteragents’ [1], ‘debts of various companies
and individuals to an organization, which result
from its business operations’ [2], ‘the right of an
organization to demand financial and non-

financial assets which emerge from liabilities of
other companies and individuals due to
agreements in business operations in order to
assure an acceptable financial stability level [3],
‘the amount of debts to be paid to an enterprise,
firm, company on the part of other enterprises,
firms, companies and individuals who are their
debtors’ [4]. To sum up, in general, amounts
receivable are debts of companies and individuals
(debtors) to an enterprise for the work of service
the former has executed but has not been paid
for. It corresponds with both international and
Russian accounting standards.

In case debtors do not comply with the
obligations they have accepted (i. e. they do not
pay for the goods or services provided in due
time), an enterprise deals with the so-called
‘overdue’ accounts receivable. Moreover, the
funds they comprise are extracted from its
business turnover, which affects the financial
condition of the enterprise. Growing accounts
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receivable cause an increase in the expenditures
for the enterprise’s borrowed capital and
contribute to costs of the enterprise, which brings
along a decrease in profitability and liquidity of
the enterprise’s working capital and, eventually,
negatively influences its financial stability.

To manage the enterprise’s accounts
receivable means to regulate them using both
quantitative and qualitative indicators. As for the
optimization of the enterprise’s business
operations, it is essential to generate an effective
system of recovering accounts receivable, because
their growth entails a decrease in liquidity of the
enterprise and in its economic results.

In the conditions of continuing recession of
the world economy and, therefore, decline in the
consumer’s demand, Russian companies use
deferment of payments for the goods supplied or
services provided as one of the major ways to
increase sales. If the payment discipline is not
high enough, their credit risks go up. In addition,
when a dispatch volume and a payment

deferment increase, the sales turnover and
warehouse stock volume grow and accounts
receivable  increase. Correspondingly,  the

increment of an enterprise’s assets causes an
increment of liabilities and increases the
company’s credits and loans servicing costs.

All these can contribute to a general decrease
in an enterprise’s financial stability.

At this point, an important issue is to
evaluate the impact of a decrease in the amount
of accounts receivable on the financial
performance of an enterprise, as financial
experts, asa rule, assess the accounts receivable
turnover coefficient and the duration of its one
turnover cycle.

Most common problems encountered by
enterprises which credit their clients are:

1) the lack of comprehensive and reliable
information about debtors;

2) insufficient control over overdue accounts
receivable operations;

3) the fragmentation of data on current
accounts receivable which is caused by the
underdevelopment of the internal communication
system between departments and divisions,
branches and head offices, etc.

When generating an accounts receivable
management system, the management of an
enterprise has to sort out the following tasks:
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— to organize up-to-date monitoring of
accounts receivable and their analysis in the
previous period;

— to develop rules for accounts receivable
operations which are precise and clear for the
company’s employees and counteragents;

— to define possible amount of the working
capital directed to accounts receivable due to the
provision of deferment for the customers;

— to set a credit conditions system for the
customers, including a system of discounts and
penalties;

— to create standards for customers’ assessment
and differentiation of conditions for credit
granting;

— to develop staff motivation schemes for
employees engaged in the return of accounts
receivable;

— to elaborate procedures for the collection of
accounts receivable, including the ones related to
the recovery of overdue payments both single-
handedly and in court;

— to build an efficient control system for the
flows and the timely collection of accounts
receivable [5].

The efficient management of accounts
receivable calls for a complex and systematic
approach which cannot be narrowed down to
sorting out particular problems (a search for an
ideal customer, debt recovery in court, etc.). The
purpose of the management system is to decrease
the enterprise’s risks, to optimize activities of all
its employees, and to save time when it comes to
management decisions.

To minimize risks of bad debts, T. Karimova
and N. Plaskova suggest a three step algorithm,
which, in our opinion, is of practical interest [6]:

Step 1. Elaboration of analytics for record
keeping. At this stage, it is important to collect
the necessary information about:

— distribution channels;

— types or categories of products to be sold;

— risks, related to certain counteragents.

Step 2. Preparation of report on accounts
receivable status. In order to receive the
information about overdue periods and expected
dates of getting the money from counteragents, a
management report on accounts receivable status
should be prepared with due consideration of:

— the time when money is expected to arrive
for the deferment payment delivery that has been
executed;
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— an overdue period of payment;
— the amount of overdue debt.

Step 3. Reconsideration of current delivery
conditions. The main purpose of this step is to
minimize risks, i. e. to understand the consistence
of the terms of the previously made contracts
with the enterprise’s interests. This task can be
solved through individual talks with wholesale
companies by shifting operation conditions with
small retailers to prepayment.

The research, which has been done by the
journal ‘Finansovy Director(Financial Director)
and factoring company NFK in order to find ways
to reduce risks related to a product delivery on
deferment payment conditions, has revealed that
the best option is to work with reliable customers.
Thus, more than 70% of the companies in the
survey grant deferment only to the trustworthy
clients [7, 12]. These include the companies
which have been involved in cooperation for a
period of not less than 6-8 months.

An efficient accounts receivable management
requires the creation of a continuous debt
monitoring and analysis system, the elaboration of
the precise rules to determine counteragents who
can be given payment deferment as well as
regulations when cooperating with ‘problem’
debtors.

The efficiency of an accounts receivable
management system is evaluated by financial
experts of enterprises by various criteria. Thus,
K. Zharaspaev, Rover Computers Vice-President,
believes that the key criterion when assessing the
efficiency of  the accounts  receivable
management system is accounts receivable
return. For E. Ageeva, Financial Director of
000 Golder-Electronics, the key criterion is
correspondence of actual accounts receivable
turnover figures, their average payment period,
and the share of problem debts in the total
volume of debt to the planned indices. S.
Vorobiev, Financial Director of OOO Relief —
Centre, assesses the efficiency of the accounts
receivable management system primarily by
current overdue debt, its volume, the period of
overdue payment, and the prospects of getting
these amounts from the customers. Y. Lutsenko,
Director of the financial department of ZAO
Mezhdunarodnaya Torgovaya Kompania ‘Alisa’,
supposes  that the accounts receivable
management system is efficient if the volume
and duration of the overdue debt and the

turnover of the total accounts receivable are

lower than the established standards, the
customers’ credit limits are not exceeded, and
the debt return  history is  positive.

M. Konovalova, Financial Director of the /aStyle
company thinks that one of the important factors
is the balance between accounts receivable and
the total sales volume. Furthermore, the
company has established a limit which prevents
funding accounts receivable when it becomes
unprofitable and when sales promise losses [8, 13].

To determine how efficiently working assets
are used (to evaluate accounts receivable
turnover and their change dynamics), the
following major indices, being general analysis
tools, are traditionally calculated [9]:

1. Accounts receivable return coefficient (Czp):

S

C ==, 1
ARR AR ( )

where S — sales return on goods, work, services
and other property (excluding indirect taxes) for
the period reviewed; AR— average amount of the
accounts receivable balance.

This coefficient reflects the number of
accounts receivable turnover cycles in the period
reviewed, i. . how many times they emerge and
are paid within this period.

2. The coefficient of fund consolidation in
accounts receivable (Cg,g), characterizes the
amount of accounts receivable for 1 ruble of
sales revenue and is the index opposite to the
return coefficient:

AR
Ceur = T (2

The lower the consolidation coefficient is,
the more efficiently the funds that have been
advanced into accounts receivable are used.

3. The average duration of one accounts

receivable turnover cycle in days (recovery
period) (Dzr) :
D- AR
Dpr =———, 3
ART R (3)
where D — number of days in the period

reviewed (30, 90, 180, 270, 360).

This index demonstrates the average number
of days needed for accounts receivable payment
(recovery). The higher it is, the more mobile the
structure of the enterprise’s property is. Growth
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of this index indicates a decrease in the liquidity
of accounts receivable.

However, as A. Klementiev rightly believes,
there is a problem with a correct evaluation of
this index and, consequently, there is a risk of
making wrong decisions [10]. The most common
mistake is to use the net profit index from the
profit and loss account in this formula, i. e. profit
minus indirect taxes (VAT and excise taxes).
Since accounts receivable comprise indirect
taxes, there appears a problem related to the
incomparability of the indices. In such a case,
the period of turnover, calculated by the
aforementioned formula (3) becomes worse than
it really is, especially when the company pays
excise taxes.

But even if the sales revenue figure is
correct, this index can be significantly distorted
as the revenue from sales of products is usually
defined wupon dispatch, whereas accounts
receivable decrease at the moment the money is
paid. The dispatch of products entails accounts
receivable growth and, at the same time,
increases its turnover, since it is the denominator
in the formula. There can be no real decrease in
the period of turnover, because there is no
payment for the goods dispatched. This problem
is common for enterprises which aggressively
increase volumes of sales through payment
deferment enlargement.

The problem can be avoided if we add to the
formula (3) not the return ‘on dispatch’ but the
amount of money actually paid for the products,
goods or services that have been delivered or
provided. In this case, the financial director can
project cash flows and accounts receivable more
precisely for the forthcoming periods and,
eventually, increase the quality of planning.

Also, it is reasonable to apply the method
which is often used when analyzing accounts
receivable and which allows the evaluation of
their ‘real value’ with due consideration of
payment time and payment delay period. This
method helps define the discounted cost of
accounts receivable [11]:

N .
PV = % (pFVie™), 4
k=1

where PV — present value index of accounts
receivable; p, — possibility of k£ group accounts
receivable payment (value 0-1), to be assessed in
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the expert way on the basis of payment
guarantee which the customer provides or
through the analysis of debt in the context of
payment dates; FV, — amount to be paid into
account in future (corresponds to the balance
cost of k group accounts receivable); e —
constant (e = 2,718282); i — discount rate which
characterizes the opportunity costs of assets
ownership (for example, refinancing rate, bank
crediting rate); ¢ — expected period for accounts
receivable payment (as a rule, one month).

The knowledge of accounts receivable
discounted cost can also be used when
calculating reductions offered to customers. For
example, if it is 5% lower than its actual value
with the payment period of one month, the
enterprise can offer its customer 5% discount
without damaging sufficiency of the working
capital upon a condition of full prepayment for
the goods delivered or service provided.

The results obtained from calculation should
be used when identifying trends in accounts
receivable change and when taking relevant
management decisions.

It is recommended to carry out a general
analysis of the enterprise’s accounts receivable in
the following directions [11].

Current condition analysis. At this stage, the
current condition of accounts receivable is
studied. The information is focused on the
counteragents and the dates of the debt, which
allows the enterprise to control the dates of
payments for products, work, service and
obtained advances in due time.

To simplify the count of inventory with
counteragents and to reveal the overdue
obligations of the customers, it is worth carrying
out the analysis by dates of accounts receivable.
When the data are provided in such a form, it
becomes possible to control the quality of the
enterprise’s accounts receivable as a whole and
with its groups. Moreover, if there are
considerable debt amounts with more than three
months’ delay, it might be reasonable to initiate
bankruptcy procedure in relation to particular
counteragents or to use this argument as a
leverage to influence the deliberate non-payers.

At the same time, it is not sufficient just to
know the time when accounts receivable appear
in order to understand their condition. The
analysis has to be accompanied by the analysis of
accounts receivable by payment dates.
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Comparing data on volumes of dispatched
products and payments, one can calculate the
average payment rates by months and identify
the average share of products which remains
unpaid. In this case, dispatch should be
understood as the volume of credit sales, i. e. it
is only part of credit turnover in the ‘Sales’
account of the accounting records. Amounts of
prepayment are not to be included in the
calculation.

In addition to the suggested analysis, we
recommend to conduct a recovery coefficient
analysis. The calculation of this coefficient is one
of the efficient methods which makes it possible
to characterize the current condition of accounts
receivable and forecast them. The essence of the
method is to range accounts receivable (AR) as of
certain dates by components according to the date
when they appeared, for example: up to 1 month,
from 1 to 2 month, from 2 to 3 months, etc.:

AR=AR + AR _,+..+AR _,, (5

where AR — amount of debt which appeared in
the ¢ period.

Then, recovery coefficiencies (C) will be
calculated in the following way:

C, =A4R /S,, (6)

where S — volume of sales with deferment in the
t period.

The calculated recovery coefficient shows the
percentage of debt which appeared in the
corresponding month and remained unpaid by
the end of the analyzed period.

Apart from the dates of payment and analysis
of recovery coefficients, one can carry out an
ABC analysis. 1t is based on the Pareto principle:
a relatively small number of causes lead to the
majority of possible effects. In practice, it is
mostly used in the altered form as the ’80 to 20
rule’. This means that 80% of amounts
receivable is caused by 20 % of debtors.

In accordance with the ABC method, all
debtors have to be classified as groups. Group A4
includes a small number of debtors with the
highest level of specific weight in the
accumulated amount of accounts receivable.
Group B consists of an average number of
counteragents with an average level of specific
weight. Group C comprises of the majority of

customers with insignificant amount of debt in
relative terms. After debtors have been ranged by
the degree they influence the liquidity of the
company as a whole, the easiest way to follow is
to analyze debt by date of appearance and
payment, to calculate recovery coefficients, i. e.
to use methods that have been described above.
When carrying out the analysis, it is worth

considering that AR can be subordinated to the
sales volume and average time period between
sales of goods and receipt of revenue, which is
defined by average duration of one accounts
receivable turnover cycle in days:

7 RD-AR
D R

= RDA DART! (7

where Rj, — average daily revenue from sales of

products, goods, work and service within the
period analyzed.

After planning the average annual amount of
accounts receivable for the year succeeding the
financial one (for instance, after leaving it equal
to the amount corresponding to the level at the
end of the financial year) and after altering the
formula (3) into the following one:

Ry - D-ARp ’ )

DARTP

we, all other conditions being equal, get the
volume of revenue for the next (planned) year.
In this formula D = 360 days;

D prp— average duration of one accounts
receivable turnover cycle in days in the planned

year; ARp — average annual amount of
accounts receivable in the planned year.
Knowing the amount of sales revenue for the
next year, it is possible to define the planned
coefficient of amounts receivable turnover:

Rp

ARp’ ©

CARTP =

The change in the coefficient of accounts
receivable turnover in comparison with its value
in the financial year can be calculated by the
next formula:

R R

ARp AR’

&0
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After transforming this formula (10), we can
define the increment of revenue AR in the
planned year due to an increase of accounts
receivable turnover:

AR=R,-R=

_ _ 11

=Cyrrp - AARP —C pr - AARp. ()
Knowing this, we can use general methods to
evaluate the enterprise’s economic efficiency.
Thus, in this case, the increment of revenue AR
can be seen as an accounts receivable
management economic effect. If we know costs
C, related to the achievement of this effect,

we can evaluate its management economic

efficiency:

_ AR
c
To sumup, unlike traditional methods for the

evaluation of the working assets employment efficiency,

which are based, as a rule, on the assessment of
accounts receivable turnover, the authors of the
present paper propose an approach which makes it
possible to evaluate the impact of decreasing
accounts receivable amount on the financial
performance of the enterprise and, finally, to calculate
the economic effect and economic efficiency of
accounts receivable management in a classical way.

E (12)
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THE INTEGRATION OF THE PROJECT MANAGEMENT APPROACH
INTO THE BUSINESS ARCHITECTURE MODEL OF THE COMPANY

N.B. Nnbun, A.W. JIéBuna

NHTEI'PALINA ITPOEKTHOI'O ITOAXOZIA
B MOJEJDb BU3HEC-APXUTEKTYPbI ITPEAIIPUATUA

The effective business management should be provided by an appropriate management system which is
based on the enterprise architecture. The latter provides the achievement of the strategic goals of a company by
means of business processes and projects. Many representatives of the community emphasise society confess a
great role of working with changes using a project approach. However, there is still no consensus about the place
of project management system within the enterprise architecture.

The model of enterprise architecture developed in the paper defines the place of project management within
the enterprise architecture. This paper aims to develop an approach to the enterprise business-architecture
formation and to propose the means of modeling its all business components.

PROJECT MANAGEMENT. PROJECT MANAGEMENT STANDARDS. BUSINESS PROCESS. ENTERPRISE
ARCHITECTURE.

Db dexTrBHOE yIrpaBieHUe OM3HECOM OJIKHO 00eCIeunBaThCsl COOTBETCTBYIOIIEN CUCTEMOM YIpaBieHUsl,
KOTOpasi HaXOOUT OTPaXXeHWE B apXUTeKType KoMmmaHWU. [lociemHsisi TO3BOJISIET NOCTUTATh CTPATETHUECKUX
1ejeil OM3Heca MOCPENCTBOM pean3allid CUCTEMBI OM3HEC-TIPOIIECCOB M MPOEKTOB. MHOTHE TpencTaBUTEIN
MpoheCCUOHATBLHOTO COODIIECTBA MPU3HAIOT BAXKHOCTb PabOTHI ¢ M3MEHEHUSIMU B KOMITAHMSX C MCIOJIb30Ba-
HUEM TIPOEKTHOTO IOAX0/Aa, OMHAKO B HACTOSIIEE BPEMS 10 CHX MOP OMHO3HAYHO HE OIpPEIesIeHO MECTO CHUC-
TEMBI YIIPaBJICHUS MPOSKTAMU B apXUTEKTYpe MPEIITPUSTHS.

IIpennaraeMast B cTaThe MOJAETb APXUTEKTYPHI TIPEATIPUSITUS OIpPENE/ISIeT MECTO MPOEKTOB B apXUTEKType
npeanpusitTusi. Ileasto cmamou ABISIETCS pa3BUTUE TOaXona K (hOPMUPOBAHUIO OU3HEC-apXUTEKTYPhl KOMIAHUM
U TIPEJIOKUThL CPENCTBO MOAEIUPOBAHUS BCEX KOMIIOHEHTOB OM3HEC-apXUTEKTYphl B paMKax €IUHON MOJEH.

VIIPABJIEHUE IMPOEKTAMMU. CTAHJAPT VIIPABJIEHUA TTIPOEKTAMU. BU3HEC-ITPOLUECCHI. APXU-

TEKTYPA KOMITAHUMU.

Research problem. Dynamically changing
conditions of modern business environment make
companies face changes in everyday business life.
Business in our days is run in the context of open
markets and increasing competition. In such
circumstances, companies need to build and
maintain a flexible management system that
would allow the company to operate efficiently
and remain competitive. The management system
of the company has to ensure the achievement of
its strategic goals, to provide stability of operating
activities and at the same time to allow the
company to adapt easily to the rapidly changing
business environment. The solution of the
problem requires special approaches to deal with
changes, in particular, approaches to planning,
monitoring, resource allocation, allocation of the
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roles and responsibilities while implementing
changes. In these circumstances, special attention
is paid to project management activities.

A project is traditionally defined as «a
temporary organization that is created for the
purpose of delivering one or more business
products» [1]. The project management approach
has its own characteristics:

— consideration of the project as a unique
combination of processes of project implementation;

— rights and responsibility for the project results
achievement shared by the project manager and
the project team;

— allocation of the project budget;

— use of the special design of the project
organizational structure and the specific
motivation of the project participants;
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— the development and application of specific
standards to the project processes [2].

The project approach is used in different
fields: business, social, political, cultural, etc. —
in those fields where there is a need to introduce
changes and to address unique challenges. In
many enterprises, each customer order is
considered as a separate project. Such companies
are called project-oriented; their projects are large
enough, financial and/or resource-intensive and
unique. For such enterprises it is critically
important to have a systematic approach to
project implementation. Typical project-oriented
businesses are from such business fields as
construction, real estate development business,
engineering services, IT-consulting, development
and implementation of IT-solutions, manufacturing
on the order basis, etc.

But projects can be aimed not only at the
realization of external orders, but also at the
introduction of innovative initiatives within the
company. Among the projects of this
type, it is worth mentioning such widely
implemented types of projects as business-
processes re-engineering and process approach
implementation, implementation of corporate
information systems and company’s website
development, implementation of  quality
management standards, forming and reforming
enterprise architecture, and other projects to
address specific business challenges.

Project management is an area of
management, covering the areas of industrial
activity in which a product or a service is
implemented as a unique set of interrelated
activities restricted by certain requirements for
time, budget and quality of the expected results.
Taking into account increasing competition, the
project management plays a significant role in
companies; project-based approach to running
business is becoming very popular in companies,
a large number of companies in various fields of
activity are faced with a need to solve business
problems that can not be resolved through the
standard routine business processes. It causes a
need for the development and implementation of

project-based solutions to solve business
problems, which states the necessity of
introducing the project approach to the

enterprise management system. However, there
is still no solution for the integration of process

and project approaches so that to model and
manage the business architecture effectively.

This paper aims to elaborate an approach to
the enterprise business-architecture formation
based on the principles of strategic, process and
project management that would allow to resolve
a lasting conflict between processes and projects
within the management system of the company.
The approach consists of a model of the business
architecture that ensures interests of both process
and project management and a model of project
management processes that would provide a
unified base for modeling process and project
activities.

Methodology

Enterprise architecture — development of the
concept.

So far, the term «enterprise architecture» was
used mostly to define the structure of tools of IT
system development and was considered to be
the IT-area of knowledge. Now «enterprise
architecture» is treated as a broader concept
concerning the formation of the management
system of a company from corporate strategic to

IT hardware infrastructure — the initial
definition became a part of the whole
architecture concept.

The enterprise architecture traditionally
means a series of different components of the
management system and the relationship

between them:

Corporate Enterprise Architecture is a system
view of the key structural sections (certain key
components and their relationships), applied to
solve various practical problem of the
organization [2, 3].

Enterprise Architecture is an interconnected
set of principles, methods and models that are
used in the design and building of organizational
structure, business processes, information
systems and infrastructure [4].

Enterprise Architecture is the process of
translating business vision and strategy into the

effective  enterprise change by creating,
communicating, and improving the key
requirements, principles and models that

describe the state of the enterprise and ensure its
evolution [7].

These definitions allow us to conclude that
enterprise architecture is a complex management
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tool which is designed to provide -effective
enterprise management solutions in response to
the challenges of the business environment. A
heterogeneous structure of the enterprise
architecture requires continuous alignment of the
so called architecture layers. In the meantime,
the need to follow the realities of today's
business causes the need to reform and develop
of enterprise architecture.

Currently, the management of many
companies realizes the need for the development,
formalization, and implementation of the
management system, embodied in the form
of a corporate enterprise architecture. The
need for the implementation of projects (a
system of interrelated projects) on the

architectural restructuring is caused by the
following reasons:

1. Absence of the precise strategy of
management architecture development;

2. Absence of an integrated architecture
adaptability to market conditions;

3. Discrepancy between the organizational
structure and increased business demands;

4. Discrepancy between the organizational
structure of companies and organizational
structures of projects;

5. Absence of common corporate standards
of project management;

6. Absence of precisely prescribed roles and

responsibilities in the current organizational
structure;
7. Absence of detailed and transparent

business processes;

8. Need for the implementation of the
enterprise information system [3];

9. The need for alignment of different
architectural components — business architecture
and system architecture.

The specific characteristic of the enterprise
architecture is its heterogeneous composition.
Traditionally, the components of the enterprise
architecture can be represented as a set
of layers comprising a set of structural
components [5]:

— Corporate mission and vision, strategic goals
and objectives;

— Business architecture: business processes,
organizational staff structure, workflow system;
— System  Architecture (IT  architecture)
applications, data, and hardware.
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The paper [5] states: <«Architecture (in
accordance with the document «Federal
Enterprise Architecture Framework. Dev. By:
The Chief Information Officers Council
(USA)») is a strategic information basis which
supports the:

— structure of the business;

— information necessary to run business;

— technologies used to support business
operations;

— transformation processes of development
and transition necessary to implement new
technologies in response to a change / the
appearance of new business needs» [5].

The last point of the above list confirms
that some researchers of the enterprise
architecture recognize that dealing with change
is the reality of today's enterprises. The
enterprise architecture is a dynamic management
tool, which requires a build-in mechanism for
managing changes that is different from the
routine operational processes. This fact, in
particular, is emphasized in the enterprise
architecture development approach of the
TOGAF standards, known as the Architecture
Development Method (ADM). This method
claims, among other components, a phase
named «Architecture realization», bringing
together various aspects of the change activity
performance related to enterprise architecture:
«Architecture Realization artifacts capture
change roadmaps showing transition between
architecture states and binding statements that
are used to steer and govern an implementation
of the architecture» [6].

Hence, the need to address the unique
challenges and achieve unique results determines
feasibility = of incorporating the  project
management technology into the overall
management system of the company. Every
modern company needs a project management
as a mechanism ensuring the flexibility of and
conformity with decision making in a rapidly
changing business environment.

Business architecture — authors’ approach.
The definitions and the concepts of the
resresentatives of the professional society
mentioned above (for example, in [5]) prove the
need to add the project viewpoint to the business
architecture model. The authors propose to
consider project management as one of the
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subsystems of the enterprise management system
which is presented in the enterprise architecture.
This, updated, business architecture:

— provides a company with an effective tool to
run projects;

— provides an integration between project
management processes and processes of the
whole company management;

— provides an effective mechanism of balancing
the interests of the operating and innovation
activities of the enterprise, i. e. coordination of
the interests of process and project management
approaches based on the unity of the strategic

guidelines.
The authors propose the following
development of common approaches to

enterprise architecture (Fig. 1), reflecting the
list of structural components of the enterprise
architecture and the relationships between
them. Proposed in this paper, the concept of
enterprise architecture describes the structural
representation of a set of inter-related and

Strategic Layer

Busingss Architecture (

System
of business-
processes

inter-determining logic levels of enterprise
architecture which includes a project approach
as a component of business architecture.

The structural elements of the enterprise
architecture (see Fig. 1) are connected and
determine each other as described below. The
activity of any enterprise is focused on and
determined by business objectives. Therefore, the
starting point for the formation of an enterprise
architecture is the definition of such categories as
mission, vision, and strategy — these categories
are on the top of the management pyramid (see
Fig. 1). They define the desired image of the
business and determine the direction of
movement towards it. Mission, vision and strategy
are specified by the set of strategic goals and
objectives that define the key components of the
desired image, and set the roadmap for business.
Setting such a high level categories as mission,
vision, strategy, goals and objectives is the
responsibility of the owners and/or top-
management of the enterprise.

Mission,
vision,
strategy

Project
portfolio

Organizational
structure

Role
structure

IT-Architdcture Applications

SERVICES

Document flow

Hardware

SERVICES

Fig. 1. Logic levels of enterprise architecture
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Regardless of the specifics of a particular
system, systems theory identifies two types of
objectives for each system — the goals of
stabilization and the goals of development. The
goals of stabilization are aimed to preserve the
achieved level of development and operation.
The goals of development are aimed to create
additional resources that the system does not
have, or achieve some new states to which it
aspires. It makes sense for the enterprise as a
business system as well: the goals of stabilization
serve to provide effective operations and stability
in the present, while the goals of development
are responsible for dealing with changes that
allow the business to grow and be competitive in
the long term. Different types of goals require
different approaches to the organization of
activities of their achievement: the system of
business processes — to achieve the goals of
stabilization, the portfolio of projects — to
achieve the goals of development (see Fig. 2).

The business process is «a special process that
aims at the implementation of the basic objectives
of the enterprise (business objectives) and
describes the central sphere of its activity» [9].
The business processes as «a stable (regularly
repeated), targeted set of interrelated activities,
which, according a certain technology, transforms
inputs into outputs of value to the consumer
(client)» [8]. The organizational structure is a
stable set of interrelated and inter-subordinate
organizational units to coordinate human
resources of the company. «The process approach
to management is a construction of a system of
processes, control of these processes in order to
achieve the best results by improving efficiency
and customer satisfaction» [8]. In modern
enterprises implementing process management
involves description, regulation, and reforming of
business processes system and the organizational
structure, which ensures business processes
performance. The purpose of the implementation
of the process approach is to ensure the stability
and reproducibility of the results.

Projects, as well as business processes, are
aimed at creating a certain result, but, in
contrast to the business processes, projects create
unique results; and after achieving them, the
project structure has no more reasons for
existing. Despite  the fact  that  the
implementation of various projects involves the
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implementation of a typical set of business
processes, the managed objects, the owners and
the performers of these business processes will
vary from project to project. That is why, the
implementation of each project requires a clear
framework of roles and responsibilities — the so
called role structure, roles being performed by
different individuals in different projects. The
purpose of the implementation of the project
approach is to provide effective solutions to the
unique challenges, which occur in the company
due to the need to respond to changes in the
business environment.

Business architecture forms certain demands
for the IT architecture that are transferred and
are met through a set of services. The same
service interaction takes place between
application architecture, data architecture and
technical architecture. (A detailed analysis of the
IT architecture is beyond the scope of this
paper.)

Modeling of business architecture. The
creation of the management system of the
company starts with the modeling of its
architecture Currently, there are a lot of
enterprise architecture modeling tools, such as
ARIS, Business Studio, Atchi2 and others.
Concerning business architecture modeling,
these tools offer a means of modeling business
processes, organizational structure, and
document flow. Within the framework of project
approach, the business architecture requires
appropriate tools for modeling project activities.
It is reasonable to provide a unified framework
for modeling of all the management subsystems.

As for the business processes, the official
history of their modeling began in the 1970s with
the establishment of a methodology for
functional modeling called IDEF0. Thus, the
business processes modeling has more than 40-
years history and many modern business model
tools (such as ARIS, Business Studio) are
equipped with a full range of functional
languages (notations) for business process
modeling (IDEX , EPC, BPMN, etc.).

Currently, there is a number of international
and national project management standards. The
analysis of the most common project
management approaches (standards) aims to
identify a common basis for modeling project
activities.
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The most recognesed approaches within the
world professional society are those developed by
such organizations as the Cabinet Office (United
Kingdom ), PMI (USA), IPMA (Switzerland),
Microsoft (USA), etc. The methodology of each
organization is documented in the form of a
guidelines — Managing Successful Projects Using
PRINCE2 (Cabinet Office), PMBoK (PMI), ICB
(IPMA), MSF (Microsoft) correspondingly — and
is associated with a certain system of professional
certification. These methodologies are developed
by leading professional associations and
organizations, and are the result of analysis,
synthesis and formalizing of best practices in
project management.

Most of the standards in the field of project
management cover all major areas of project
management, including cost, risk, quality,
personnel management. Each standard addresses
this subsystem from different points of view.

For the effective implementation of project
management activities, it seems appropriate to
introduce a single enterprise corporate standard.
Its implementation is intended to provide a
general understanding of the goals and
procedures of project management by all project
participants due to a common methodology and
uniform terminology to guarantee more effective
communications within and outside the project
team. As a basis for the corporate standard of
project management in a particular company it is
possible to implement one of the well-known
methodologies adopting it to the company
environment.

This paper includes a brief review of the

structure of the standards of project
management, mentioned above. For project
management model within a  business

architecture model of a particular enterprise it is
acceptable to use any of the recognized standard
methodologies mentioned above or a own
corporate  project management  standards
developed in a company.

PRINCE2 (Projects in a Controlled
Environment) is a  structured  project
management method developed by the Cabinet
of Ministers of the United Kingdom of Great
Britain and Northern Ireland (Cabinet Office),
which is a de - facto standard for project
management of the Government of the United
Kingdom and some European countries. The

structure of PRINCE2 method
following elements:

— 7 principles — the basic rules that underpin
the management of the project and require to
constantly follow them throughout the project
life cycle;

— 7 themes — the dynamic objects of project
management having a particular relationship
between each other;

— 7 processes — a structured list of activities
aimed at achieving the project objectives [1].

The main features of the standard PRINCE2
are: product-focused planning, division of the
project into manageable and controllable stages,
flexibility with regard to the scale of the project,
prescribed organizational structure of the project
management team, which allows to clearly
separate the responsibility for decision-making
between different management levels. The
method focuses on how to operate the project at
various stages, and provides a clear algorithm for
the organization of the management of the
project, which makes it possible to tailor a
project for any size and business field.

The disadvantage of the method often points
to the Ilack of specific techniques of
implementation of certain activities in the
project (eg, budgeting, scheduling, etc.). Other
experts note that as a degree of freedom: each
manager chooses his/her own (or adopted by the

includes the

company) methods and approaches to
performing certain activities. In addition,
PRINCE2 is positioned as the standard

applicable to projects of all sizes and areas of
activity.

PMBoK (Project Management Body of
Knowledge) a national standard in the USA has
become popular among professionals in many
other countries. It is the body of knowledge on
project management developed by Project
Management Institute (PMI). The structure of
the standard includes:

— 5 groups of processes covering project
management throughout the project’s life cycle:
the processes of initiation, planning, executing,
process monitoring and controlling, closing;

— 10 knowledge areas that must be managed

in each project: project integration
management, project scope management,
project time management, project cost
management, project quality management,
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project human resource management, project
communications management, project risk
management, project procurement management,
project stakeholders management [10].

Generally PMBoK interprets project as a set of
structured processes. The standard names the
actions to be taken in the management of each
area of knowledge, prescribes the tools and
methods for their implementation in sufficient
detail. PMBoK provides specialists with unique
knowledge for project management and knowledge
related to other management disciplines as well.
However , while the PMBoK contains the
principles managing project in general, the
standard does not provide a clear holistic project
management algorithm: when, how often, what
processes should be applied. Often, the difficulty of
using PMBoK for small projects is also mentioned.

It is worth mentioning that in September 2012
the International Organization for Standardization
adopted a project management standard ISO
21500, based at the PMBoK, and this standard
was approved as a project management standard
by the Rosstandart (Russia).

The methodology of IPMA, known from the
guidelines called ICB (IPMA Competence
Baseline), describes the requirements for the
competence of the expert in the field of project
management. ICB identifies 46 elements of
competence, which are divided into 3 groups:

— technical competence (20 competencies) —
project management techniques;

— behavioral (15) — the professional behaviour
of personnel engaged in project management;

— contextual (11) — dealing with the project in
the context of programs and portfolios.

ICB mostly addresses individual managers,
focusing on the acquisition and implementation
of professional competences in the field of
project management, rather than on companies
planning to implement a corporate project
management standard. The ICB manual does
not describe the full-scale project management
process.

The basis of the MSF approach (Microsoft
Solution Frameworks) by Microsoft is a typical
practice used by the software development
methodology. MSF technology consists of the
following elements:

— 2 models: MSF team model and MSF
governance model;
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— 3 disciplines: project management discipline,
risk management discipline, training
management discipline.

Regarding the organization of the project
team, MSF offers an original approach to
integrate members of the team in the role
clusters, typical of IT-projects. The process
model also suggests splitting the project into
phases, following  the logic of the
implementation of projects in the field of IT-

solutions, and is characterized by a certain
flexibility by eliminating strictly prescribed
procedures.

The proposed review of project management
standards allows us to conclude that the basics of
project management standards are:

— guideline;

— set of aspects that describe some certain
sections of project management;

— the system of business processes.

As each project management standard
requires the implementation of certain system
processes, the current paper’s methodology is
based on the fact that the project is implemented
as a set of specific actions related in some way to
achieve your business goals, which determines
the unique solution of the problem faced by the
project management team. This set of actions
determines the system of business processes of
the project. Therefore, consideration of the
project as a temporary process-oriented
organization provides the possibility of modeling
the project activities on the basis of the process
approach [6, 9—11].

As a methodological basis for a demonstration
model of project management processes Wwas
chosen the PRINCE2 methodology (Fig. 2)
because this standard, according to the authors,
reflects a structured approach to project
management. This conclusion is based on the
following characteristics of PRINCE2:

— systematic understanding of the project
management process model with prescribed
inputs, outputs, events that initiate the process;

— decomposition of the main processes (up to
the third sub-level of decomposition),
representing a clear algorithm of project
management at various management levels;

— a clear definition of process owners («roles and
responsibilitiess in terms of process management)
for all project management processes;
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Request for initiation
Corporatesprogr suthorization
am mngnt
w Project
= product
= . . .
E Mardste | oot Up Directing a Project
0 CorporateRprogr
I;lé am mngnt
i
eFinit J
Authorization of a project, of s stage, giving ad-hoc directions-
PP g8
| stageend 4
~ Controlling a
| | Stage
< Initiating a ) Boundary
< g | Controlling a Stage
E Project
= Approaching 8 Ciosmg a
b= project end Project
&)
w
b
o i quact e iy
o authorization
o
Request for dlosing a project
Request for sd-h
S diretions
Request for project Authorized work
authorization package
i
=0
5 % Complete work Managing Product Delivery
= package
=

Fig. 2. Landscape of business processes of PRINCE?2 project management standard

— document flow system, which accompanies
all processes of project management, and the
availability of typical document templates.

Fig. 2 shows a model of 7 processes of
PRINCE2 which form the landscape of business
processes (processes of the first level of
decomposition) of project management (using
the process modeling notation «Procedure»):
Starting Up, Directing a Project, Initiating a
Project, Controlling a Stage, Managing Product
Delivery, Controlling a Stage Boundary, Closing
a Project. Modeling was performed in the
business modeling tool Business Studio 4.0.

A detailed description of the sub-processes
(which is provided in the PRINCE2 manual)
allows to decompose each of the processes and
create a model of all processes in any notation
corresponding to the rules of decomposition.
Modeling of project processes using process
modeling tools creates a unified basis for
modeling the company enterprise architecture in
order to provide effective business performance.

Conclusions. The necessity to meet challenges
of everyday business life forces companies to
implement approaches of dealing with changes into
its management system. It is the reason to add the

project viewpoint to the traditional business
architecture models. Project management approach
together with corresponding role structure of the
project management team is supposed to provide a
company with an effective tool of introducing
innovations while a process approach intends to
fulfill operational activities. Such a model of the
business architecture allows to fully realize the
strategic objectives of the company, to provide
sustainable development of the company in the
present and in the future. The business architecture
formed according to this approach will create the
preconditions for the further business growth.

The authors’ vision of enterprise architecture
and, in particular, a layer of business architecture,
is reflected in the model of logical levels (Fig. 1)
and in the process model of project management
(Fig. 2). The models developed are intended:

— to provide effective communication of process
and project activities within the same
management system,

— to ensure integration of project management
processes with general management processes,

— to give an effective instrument for modeling
processes and projects within a single enterprise
architecture model to practitioners.
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T.P. Nekrasova, E.E. Aksenova
PRICING IN THE WIRELESS TELECOMMUNICATION COMPANY

T.I1. HekpacoBa, E.E. AkcenoBa

IIEHOOBPA3OBAHUE B TEJIEKOMMYHUKAIIMOHHON KOMIIAHUU
COTOBOM CBA3U

The methodical basics of pricing of wireless communication services are considered. As a result of the
performed calculations, a monthly fee and a time rate payment are determined.
TELECOMMUNICATION. WIRELESS SERVICES. PRICING. SERVICE FEE. TIME RATE PAYMENT.

PaCCMOTpeHI)I METOANYCCKUEC OCHOBLI

(bopMupoBaHUs TICHBI

YCIYT COTOBOM CBsA3U. B pesynbraTe

IPOBCACHHBIX paCY€TOB OINPCACICHBI BEJINYMNHDBI a69HeHTCKOI71 U TIOBPEMEHHOM IUIAT 3a 3TU YCIIYIU.
TEJEKOMMYHUKALIMNU. YCIYTU COTOBOU CBA3U. HUEHOOBPA3SOBAHUE. ABOHEHTCKAS ITJIATA.

[TOBPEMEHHAS ITJIATA.

A rapid development of information and
communication technologies has molded the most
perspective ways on the market of information
services. In the order of significance, they are:
mobile wireless telecommunications, internet,
broadband communications (stationary and
mobile), stationary telecommunications. It should
be pointed out that stationary telecommunications
is in downtrend now. Taking into account that
wireless telecommunications has become the
major service provided, pricing in this sphere
seems to be of importance.

The principles of
telecommunication services are:

— orientation on the market situation while
maintaining a competitive level;

— affordability (attracting new clients);

— clients’ loyalty;

— flexibility in various stages of the services’
lifecycle.

While pricing, the main pricing factors that
influence the costs of a service, should be taken
into account. They can be divided into
technologic, economical (both external and
internal) and sectoral factors. The set of factors,
influencing the price of wireless communication
services is represented in Fig. 1.

The well-known pricing model consists of
the following stages:

— determination of the firm’s goals;
— demand analysis;

pricing in

— costs analysis;

— competitors’ prices and products analysis;

— methods of pricing analysis;

the final price determination.

This pricing method has been adjusted for a
wireless telecom operator on the Fig. 2.

The first stage — requirements and goals of
pricing

In the worldwide practice one can point out
three main goals of pricing that are applicable to
a telecom company:

— profit maximization;
— sales maximization;
— market stability.

In a case when managers of a telecom
company are primarily concerned with boosting
up sales, building up a reputable brand name,
increasing the market share, a policy of price
penetration seems to be applicable. The policy
suggests setting up of reduced prices during the
initial period, i. e. pursuing pricing competition.
For profit maximization, one can set up prices
with a high-level profit margin provided that the
market condition and the services quality gives an
opportunity of sustaining such a price. This may
not be used any time as many factors may appear
obstacles — new competitors on the market, when
maintaining the sales volume is of importance. If
the telecom company is not a monopoly or
oligopoly and operates as a price-taker, it will
maximize profits through varying sales volumes.
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The pricing policy focused on stability, say,
of assortment of the provided telecom services, is
very widespread. The introduction of new
services increases the level of risk for a telecom
company and requires large-scale investments.
Consequently, sometimes it is much more
reasonable to extend the lifecycle of the existing
services by using a discount system.

The second stage — demand analysis

Demand means the volume of services that
can be purchased during a certain time period at
a certain price provided all other factors stay
unchanged. The demand dependence of external
and internal factors can be expressed in the
following way:

deﬂp7 PS7 KAv D7 R7 7)’

0,=b,P + b,Ps + byY + b,A + bD +
¥ bR + b, T,

where P — the price of the telecom service; Ps —
the price for a substitute service; ¥ — customers’
income; A — advertising of this telecom service;
D — number and age structure of the customers;
R — interest rate on consumer credit; 7 —
characteristics of consumer tastes; b,—b, — the
coefficients of demand elasticity of consistent factor.

The demand analysis determines the needed
production volumes for the provided telecom
services.

The third stage — costs assessment and looking
Jor the ways of their reduction

The reduction of the cost price leads to
higher profits from each telecom service traded

and facilitates the choice of financing schedule,
while minimizing debt service.

Cost analysis for telecom services production
and selling could be fulfilled according to the
diagram in Fig. 3.

The analysis of the telecom services cost
structure allows to estimate a share of each cost
type in total. It becomes evident which elements
determine the cost price, and which can be cut.
It should be mentioned that fixed costs
constitute approx. 92 % in the telecom services
cost structure.

Having assessed the costs that determine the
lower price boundary, one can estimate the
initial price for the telecom service. This price
affects the overall profit, economic efficiency of
the production and, finally, the living standards
of the society. The price for the telecom services
depends on demand and supply, the volume and
assortment of services provided, the costs of
production and circulation and the number of
intermediaries. For each participant of the
producer-customer chain, the price includes the
costs of service itself, the costs of marketing and
the added value at every stage. The price, the
costs and the profit are related in an equation:

N N
Wp = 2 q;3; — 2 4q;D;>

i=1 i=1

where W, — profit from the telecom services
traded; ¢g; — quantity of type i telecom service;
z; — price of type i telecom service; p; — cost price
of 1 unit of type i telecom service.
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Pricing strategies

Competitive

Differentiated pricing

Assortment pricing

Market penetration strategy

Discount on the second market strategy

«Set»-strategy

«Cream skimming» strategy

Periodical discount strategy

«Kit»-strategy

Neutral strategy

Random discount strategy

Cost-plus strategy

Pricing strategy according to the
implementation curve

«Image»-strategy

Pricing strategy of signalizing

Geographical pricing strategy

While pricing the breakeven sales volume is
taken into consideration, where the total revenue
equals the total costs. To determine the
breakeven sales volume, we can use the
breakeven production point method (BEP).

The minimal price can be calculated based
on the costs with the following formula:

Pmin = C/(l _R)a

where C — the cost price of the service; R — the
minimal acceptable profit margin in the price.

The calculated initial price specifies a
possible market entry strategy. The pricing
strategies known in the international practice are
presented in Table.

The initial price on the telecom services’
market is usually set at a relatively high level,
i. e. these companies follow the «cream
skimming» strategy. This price is stipulated by
high expenditures. As the demand on the service
expands and the number of clients grows, the
price usually goes down because of decreasing
marginal costs.

The choice of the strategy can’t be made
without fulfilling the fourth stage of pricing —
analysis of competitors’ products and prices.

The level of competition on the wireless
telecom market depends on many factors.
Among them is the number of mobile operators
in the region, their characteristics (supported
wireless technology, federal or regional
operator), their marketing strategies (entry to the
market, preserving of the market share,
redivision of the market, etc.), the progress the
wireless communication market has made so far
in the region (inception, upsurge, maturity, etc.)
and a general economic situation in the region.
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The level of competition on the wireless
communications market has direct influence on
the penetration degree in each region.

The fifth stage — the pricing method

One of the most popular pricing method is
called cost-plus pricing. According to it, the
price consists of three elements:

— variable costs per unit;
— average fixed costs (overheads);
— marginal profit.

The application of the method implies the
use of the most appropriate profit margin and
the justification of the profit margin within the
selling price, which should reflect the influence
of all major factors on the telecom company.
One of the methods used in the cost-plus pricing
is the determination of the price using a profit-
cost ratio standard.

P =C,(+R),

where C),, — expenses of the production and
selling of telecom services in period #; R — profit
margin.

Because of shorter pay-back times for the
investments, it is recommended to use a unified
profit margin, calculated in relation to the total
costs of production.

The calculation of the price according to the
cost-plus method is only the first step of the
price determination. The type of the service
provided can lead to some price corrections
reflecting political, social and economic factors.
As a result, a mutual subsidizing system appears.
One can talk not only of mutual subsidizing
between separate services, but also between
groups of clients. As a rule, this process goes at
the expense of the so called business segment.
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The system of mutual subsidizing is needed at
some stage, where the wireless communications’
development level doesn’t match the socio-
economic requirements, where economic interests
of mobile operators and social interests go apart,
while the state plays an important regulatory role
on the market.

The economic approach to pricing of the
telecom services is primarily concentrated on
the price as a function supply meds demand.
The needed amount of services will be
determined by multiple variables, including
price, a possibility of making choice, consumers’
income, prices of other goods and services
(including the service substitutes), future
expectations, taxes, advertising and affordability
of credit. A research shows that, nowadays,
consumers (especially from the business
segment) pose even higher requirements on the
quality and versatility of possibilities offered by
the telecom services than on the price.

The optimal combination of market forces is
when supply meets demand. The equilibrium
price gives some certain information to the
producers. A change in the equilibrium price is a
sign to change output volume and to look for
better technology. The demand curve can shift to
the right due to the increase in consumers’
income, or inflation expectations as well as
changing fashion or political circumstances, or
even due to population changes.

It means that, under this approach, the main
thing is to find the equilibrium price. Under real
market conditions, pricing is based not on
optimizing methods, but primarily on gradual
search (with a lot of unknown data) of the
acceptable price. The market approach to pricing
of services may depend on the type of market
competition or on market segmentation
(different clients may pay different prices for the
same service). The calculation of the consumer-
oriented price could be based on expert
estimations and customers’ survey.

In practice, wireless telecom companies set a
price which secures economic viability, i. e. the
price that covers all the expenses of the company
both in the short and in the long run, and
maximizes the profits. In order to increase the
price competitiveness, the price which customers
are ready to accept is also taken into consideration.
In other words, the cost-plus pricing is combined
with demand-oriented pricing.

The sixth stage — final price determination

While determining the final price, one
important price-correcting factor is to be analyzed.
That is the system of discounts and markups.

Trading discount — a certain percentage of
the selling price.

PLZPP/(l _Msp))

where P, — the selling price of the service traded;
P, — the price actually paid for the service; M, —
trading discount in decimal points.

Trading discounts can be used not only by
mobile operator, but also by its subsidiaries in
order to attract new clients. Discounts on the
wireless telecom market may also be caused by
growing competition. The discount level shouldn’t
affect the gross profit indicator negatively (the
latter can be even larger because of the increased
number of services sold).

Service quality accounting

One of the possible ways of service quality
accounting is the use of a quality coefficient?
That can be defined as a percentage of the service
selling price or a percentage of service fee.

P, = PK,

where P, — the final price; P — the initial price;
K. — quality coefficient, percentage of the price.

This approach is however subjective and
approximate  because the same  quality
improvement can be estimated differently in
telecom companies, so this quality coefficient,
calculated through expert estimations, can vary.

If the company is unable to provide the
service with the quality stipulated by the contract
(equipment failure or unstable connection,
failure of information transfer), the service price
is to be lower. The percentage of this price
corrections is set by the contract.

Price elements in wireless communications

The base price for wireless communications
is the sum the client must pay for the first
month. It can be defined as a single payment for
the network access and a monthly service fee.
This sum is not affected by the call duration:

P, =P, + P, +P,,

where P, — single payment for network access;
P, — the service fee; P, — payment for the calls
made or for the information downloaded (time
rate payment).

87



‘St. Petersburg State Polytechnical University Journal. Economics no. 6-2(185) 2013

The payment for the next month is simply
the service fee plus the time rate payment.

Py=P +P,.

Here the service fee can be calculated as a
ratio of the total cost for producing and selling
of the telecom services that constitutes the
service fee to the number of clients.

P =G/ 0,
where C, — the total cost for producing and
selling of the telecom services that constitutes
the service fee; Q — the number of clients.

The time rate payment is determined as a
ratio of the total cost that constitutes the time
rate costs including profit margin to the total
duration of the calls for the period

P :C1R+C3

min s
Qmin

where C, — the cost of producing and selling
telecom services; C; — the total cost of the
telecom services in terms of duration of the
services provided; Q,;, — total duration of the
calls for the period; R — the profit margin.
Increasing the capacity of the equipment
needed by the expanding telecom market leads to
an increase in service production and selling
expenditures because of an increase in
depreciation, maintenance and service costs. The
latter means peak wise increase in the service fee.
Thus, the service fee tends to decrease during the
initial period # where the number of clients is at a
certain level (say, 1000). Later on, the expansion
of additional capacities makes the service fee

larger, but the increase is not as high as in period
t — 1 because of a larger customer base.

It means that the service fee decreases not
gradually, but in spurts. Managers of a telecom
company may modify the level of a service fee
and a time rate payment, whereas a redistribution
of costs between the payments is also possible.
Finally, the managers’ choice determines the
profit margin and is dependent on the overall
market situation. While determining the service
fee, the operator may use at least 4 variants with
each additional 1000 clients: maximal service fee
level, intermediate service fee level (the mean
level), minimal service fee level, and the real
service fee level which fluctuates constantly.

The research shows that the telecom services
pricing can involve well-known methods
supplemented by the stage approach typical of
this branch. This concerns the distribution of the
price between two major elements — the monthly
service fee and the time rate payment. It also
involves the dynamics of these elements under the
influence of pricing factors, the number of clients
(the level of demand), and the technical level of
the provided service. The service fee has certain
peak values that are stipulated by the growing
scale of production. However, the monthly service
fee increase seems to be insignificant with a large
number of clients. The service fee reflects
expenditures (in per client terms) of a telecom
company that ensure the normal functioning of
the whole wireless communication system. These
expenditures contain depreciation, maintenance,
energy casts, payment of wages and overheads.
The time rate payment reflects other costs not
included in the monthly service fee.
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THE IMPACT OF THE KEY QUALITY OF A SYSTEM
ON THE SHAPING OF STRATEGIC METHODS
OF CONTROLLING

H.H. Hlnasaro

O BJIMAHNUN OCHOBHOI'O KAYECTBA CHUCTEMBbI
HA ®OPMWPOBAHUE CTPATETMYECKMX TEXHOJIOTUH
KOHTPOJIUIMHT A

The paper deals with the nature and role of the key quality of a system as the element of the systemic
concept of controlling; we consider the impact that the key system quality may have on how a company chooses

its strategic activity areas.

SYSTEM APPROACH, CONTROLLING, KEY SYSTEM QUALITY, ENVIRONMENTALLY RESPONSIBLE

BUSINESS, QUALITY MANAGEMENT STRATEGY.

O6cy>1<11aeTc;1 COICPXKAHUEC N POJIb OCHOBHOI'O Kaye€CTBa CUCTEMbI KaK JJIEMCHTa CUCTEMHOU KOHLEILUN
KOHTPOJUIMHra, paCCMOTPC€HO BJIMAHME OCHOBHOTO Kady€CTBa CHUCTCMBI Ha BI)I6OD d)HpMOﬁ CTPATETU4YCCKOIo

HaIipaBJICHUA NCATCIbHOCTU

CHUCTEMHBIW TIOAXOA, KOHTPOJIJIMHI, OCHOBHOE KAYECTBO CUCTEMHBI,

OKOJIOTMYECKHU

OTBETCTBEHHOE IMOBEAEHUE ®UPMbI, CTPATEI'MA YITPABJIEHUA KAYECTBOM.

The processes going on in various business
areas (a necessity to consider market
turbulences, the increasingly important role of
intellectual resources, more focus on social and
environmental responsibility of businesses, etc.)
make us consider the fact that a system approach
to the nature of an enterprise, to the forms and
methods of controlling it have to be revised.

An enterprise (company, firm, organization)
has been traditionally regarded as a system.
However, existing views on the nature of such a
system are undergoing a substantial change. For
a long time, an enterprise has been looked upon
as a complicated or even an extremely
complicated system; on the other hand, the
approach used to analyze such systems has been
similar to that applied to engineering systems.
However, thanks to the works of several
biologists both Russian and Western (P.K.
Anokhin [1], U. Maturana and F. Varela [2])
who have revealed a resemblance between
functions of biological and social objects, a
company began to be viewed as something
similar to a living organism. In the recent
decades, we have witnessed the shaping of a new
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approach of considering to an enterprise is a
social-cultural system [3—5].

The evolution of ideas concerning how we
understand the nature of an enterprise requires
an adequate interpretation of what the term «to
control a company» means. In social economic
systems, processes of control proceed in a
conscious, intention-based way, i. e. they takes
the form of controlling. It should be noted that
the concept «controlling»> has not been widely
accepted in its uniform, standardized meaning.
Currently, we can talk about several co-existent
schools of «scientific controlling», most
authoritative of which are the Anglo-American
school and the Continental school (German
language).! The research of various aspects of
controlling done by Russian scholars,
demonstratesa  heterogeneity of approaches
among which we can single our the instrumental,
the vector-based and the systemic ones. The most
promising of them, from the point of view of

' A review of different definitions of «controlling»
reflecting the approaches of the mentioned schools of
science can be found, for intance, in [6].
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how the nature of controlling is revealed, we
believe to be the systemic approach.? One of the
essential features of the system-based concept of
controlling is the notion of the «key system
quality» that largely defines the behaviour of a
system (in this case — of a company).

Regardless of the fact that, there are different
approaches to the interpretation of the nature of
controlling, all theoretical and practical schools of
controlling focus currently on the development of
strategic methods for the intra-company control.

The purpose of this paper is to consider and
analyze the notion «key system quality» applied
to a commercial enterprise, and to characterize
how this key quality of a company impacts its
strategic line of activity.

Key System Quality

The term «key system quality» is used in the
system theory to explain the nature of a control
process. Thus, in [11] we read: «control is a
function of a system focused either on the
maintenance of the key system quality, i. e. the
combination of features the loss of which leads
to the destruction of the system in a changing
environment, or on the implementation of a
plan aimed at ensuring stable work, homeostasis
and attainment of a certain goal».

For a long time, however, as applied to
social economic systems, the term «control», in
a systemic sense,® has been considered in the
context of the so-called teleological approach [5,
12, 16] that implies primarily the goal-oriented
function of a company. There is an opinion that
control without a goal is impossible. This
approach is typical of the mechanistic
description model of the nature of an enterprise
(the first phase of the evolution of views on the
nature of a company).

At the same time, the systems theory
discriminates between the notions [11, p. 774] of
«the goal of activity» (an actual specific goal)
and the «goal — aspiration» (the goal = the
ideal, a potential goal). This stance has been

2 Various aspects of this concept have been
worked out by the author of the paper in [7—10, 25].

3As is well known, «control» is often fully
identified with «management». See criticism of this
approach in [9]. «Controlling» as the implementation
of a control cycle in social economic systems implies
directing («pushing») a company's management along
the channel of a control cycle in its systemic meaning.

recently supported, for instance, in the works of
G.B. Kleiner who writes [13]: «In the systemic
paradigm, the goal of setting up a company can
be specified in independent terms, while the goal
of the work of a company (its day-to-day
activity) can be formulated only as the creation
of conditions for carrying on and improving this
process».

The evolution of views on the nature of a
company and the development of the systemic
paradigm has led to the shift in views on the role
of a goal. Thus, for instance, following the ideas
of Ya. Kornai [14], B.G. Kleiner draws attention
to the neutrality of the systemic paradigm in
relation to the teleological approach to the
analysis of an enterprise [13]. The concept of
living systems (the second phase of the
evolution) and the social cultural approach (the
third phase of the evolution) do not place so
much importance on a goal, as is the case within
the framework of the mechanistic approach.
Today new aspects are coming to the foreground
[3], as follows: the goal of existence of a «living
system» is regarded to be survival; social cultural
approach entails focusing on the matching of the
interests of goal-seeking elements between each
other and with the whole of the system.

In relation to the above, in order to explain
the meaning of the process of controlling a
company (enterprise/organization) it seems to be
quite reasonable to use the term «key system
quality» (KSQ), that is, as we remember, a
combination of features and properties the loss of
which brings about the end of a system. In the
light of today's views on the nature of an
enterprise, it is the revealing of the combination of
such features which becomes one of the most
essential problems to be solved on the way towards
ensuring a company's success in its day-to-day
business activities: it means that we have to know
what needs to be protected and preserved.

Taking into consideration the fact that a
company is an economic system, the necessity to
follow economic principles is to be naturally
reckoned among these qualities and features, that
is, to ensure a combination of production factors:
following an economic principle reflecting the fact
that resources a company has at hand are limited,
following the principle of financial balance,
following the principle of profitability of commercial
enterprises. On the other hand, the above
principles can not be used for characterization of a
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specific given company as they are to be followed
and complied with by all and everybody.

At the same time, a company is a system
that can be classified as a social one. Recently
several colleagues have paid special attention to
this fact: see [4, 5, 15, 16]. In our view, it is this
that exerts a substantial influence on the shaping
of the KSQ. There are grounds to believe that
within the paradigm of a living system this
process is defined by the personality who runs a
company (see, for instance, [17]) and builds
around him/herself a «club» of co-workers. To
reveal the specific features of the process of
shaping the KSQ of a «multi-mind system»
means to carry out additional research. On the
other hand, as J.Garaedagi maintains [3], it is
the common corporate values that keep the
organization members together.

In theoretical perspective, the problem of
defining KSQ is similar to defining a system's
identity. In his papers and books, U. Maturana
stresses that «identity», when used to characterize,
in particular, a human being as a system, is the
«only stable element in all transformations
throughout his/her personal history»[19].

Apparently, the key quality of a system should
be reasonably interpreted as the identifiable image
of a system that can be formulated as a
combination of the principles of its functioning,
among which the common corporate values have a
special place. The setting of functional (local) goals
is defined by the particularities of the key system
quality, naturally enough, with regard to the
existing specific context.

The problem of defining the KSQ of a system
can not be recognized as sufficiently meaningful,
unless we trace its impact upon the behaviour of
the system. In our opinion, this impact, or
influence, can be revealed, for instance, by means
of analyzing the motives a company is guided by
when it chooses between strategic methods of
intra-company control it wants to adopt.

The Influence of the Key System Quality
upon the Choice of Strategic Methods
of Intra-company Control

We shall examine the manifestations of the
influence of KSQ upon strategic company
management decisions by the example of various
types of company behaviour in relation to the
problem of environmental responsibility of
business entities.
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The fact that companies begin developing and
implementing their own environmental policies
should be first and foremost linked to the specific
nature of today's institutional environment which is
more than rich in requirements to and limitations
on business activities impacting their ecological
setting. In this situation, each company responds
to existing institutional limitations in its own
particular way, showing various degrees of
voluntariness to obey. At the same time, such
enterprises still have to meet their economic
challenges. But in this case, as in each and every
other one, the problem of voluntariness is of no
small importance. As is widely known, some
companies opt for a total disregard for the problem
of environment and pay fines, while others try to
avoid such situations. We can say more than that:
it often happens nowadays that implementation of
socially and environmentally responsible policies is
viewed by Dbusinesses as another way of
commercializing. Alongside with this, as we know,
there are other companies that provide support for
various environmental measures on charity
grounds. In our view, these differences are the
manifestation of the forms of the «key quality»
specific to each particular company, i. e. of the set
of principles by which the management of a
company is guided in its decisions.

The differing degree of voluntariness in
choosing a strategy towards institutional and
traditionally economic aspects of doing business
helps us rubricate enterprises with the aim of
subsequently  characterizing the  particular
features of the functional methods of controlling
adopted by each of the below groups.

First of all, in respect of the voluntariness of
compliance with institutional requirements, all
companies can be divided in two groups. The
first group comprises the enterprises for which a
commitment to comply with institutional
environmental norms is not an element of their
key quality but is caused by other factors; the
second group comprises companies which view
the socially and environmentally responsible
behaviour as one of the basic principles of their
business. In connection with this, one may
expect that entities in the first group will carry
out their business always looking back at
environmental problems but in a forced,
involuntary way; companies belonging to the
second group, on the contrary, will opt for
environmental policies willingly.
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Fig. 1. Company positioning in relation to the degree of voluntariness of their commitment
to take account of the institutional and traditionally economic aspects of business activity
during implementation of environmentally responsible policies

Next, each of the two groups, in its turn, can
be further broken down into two sub-groups
depending on how important it is for a company
that its compliance with environmental requirements
might potentially improve its economic performance.

With regard to the circumstances mentioned
above, we can, eventually, single out four
categories of business enterprises. It seems to be
obvious that each of the company categories has
an intrinsic specificity related to how control
problems are solved, and, consequently, which
functionally particular methods of controlling are
used. Thus, for instance, companies in group I,
for which environmental measures are a forced
choice, are usually engaged in mineral resource
extraction and processing. Their business activity
is done in circumstances that involve serious
institutional limitations. For them the most
important controlling instruments shall be as
follows: collection and taking account of
environmentally significant data; monitoring and
evaluation of  environmental conditions;
environmental risk insurance, along with carrying
out research in the field of environmental
protection and implementation of state-of-the-
art green technologies [26].

Companies in group II are enterprises relying
on use of natural resources, i. e. viewing such
resources as the object of control (agriculture,
recreational woodland management, etc.). A
necessity to pay attention to environmental
problems in this case proceeds from not
institutional requirements but the properties
(nature) of the object of control. If often
happens in such companies that for them the
most significant management problem is to find

and apply appropriate instruments and tools in
the area of «production» management. Solution
of such problems in international practice is
often linked to the concept of «adaptive
management» (see, for instance, [20, 21]).

For business entities that make their
commitments to environmental protection with the
aim of attaining better economic results (group I1I),
this type of behaviour is coupled with the necessity
to take into account the concept of the strategic
cost-generating factors (see, for instance, [22]).

For companies that view environmental
protection activity as their corporate charity
(group 1V), the analysis of a company's business
goal pattern with regard not only to traditional
goals (growth, development and profit) seems to
be more important, but also to such a goal as
implementation of social environmental policies.

Obviously, the above typification can not and
should not be too «strict». We understand, for
instance, that companies in groups I and IV may
have certain economic interests linked to
environmental protection measures. At the same
time, some companies in group Il may quite as
well disregard the requirements of environmental
friendliness towards the controlled ecosystem,
not caring about their own future but only
formally complying with legislation and paying
fines and penalties if necessary, thus shifting
towards group I or even altogether leaving the
boundaries of the proposed classification'.

! See more on the issues of positioning (classifying)
companies by the degree of voluntariness of their
compliance  with institutional and traditionally
economic requirements while choosing a responsible
environmental policy in [23].
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A similar approach can also be applied to the
analysis of how KSQ impacts the choice of
certain quality control policies by companies. It
is well known that the actual quality level is
determined by measures generating two types of
cost [24]: quality assurance costs, aimed at
eliminating the possibility of faulty products, and
quality non-compliance costs generated if faulty
products occur. Depending on what stance a
company's management take, as determined by
the chosen company mission and the degree of
responsibility on the part of the management and
the personnel (which reflects the KSQ of the
business), different types of enterprises may be
found which view the problem of quality
assurance and, accordingly, the control schemes
to be used for this purpose, in their own way. In
Fig.2 we show a diagram of company grouping
that reflects how the KSQ manifests itself in
relation to the product quality control concept.
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Fig. 2. Company positioning by the degree of focus
on quality assurance or quality non-compliance costs

Companies in group I strive to minimize costs
related to both «quality assurance» and «quality
non-compliance» measures, which may not lead

to the elimination of faulty product. Group II
companies try to minimize «quality non-
compliance» costs by investing more resources in
«quality assurance»; ideally this leads to the 100%
quality of product. Group IV companies minimize
costs linked to «quality assurance», which,
accordingly, increase the possibility of faulty
products and «non-compliance» costs. Obviously,
these companies can not be called client-oriented.
And, finally, group III: apparently, such
businesses are inexistent. If no attention is paid to
the problem of quality, such companies will most
probably get into group IV.

Conclusion. The evolution of views on the
nature of an enterprise and on the idea of a
control process as a system draws out attention
to the concept of the «key system quality».

The key quality of a system should be
interpreted as the identifiable image of a system
that can be formulated as a combination of the
principles of its function, among which the
common corporate values have a special place.

The setting of functional (local) goals is
defined by the particularities of the key system
quality with regard to the existing specific
context.

The impact the KSQ on how a company
chooses certain forms and methods of
environmentally responsible behaviour (policies)
manifests itself in the appearance of several types
of enterprises depending on which specific tools
and technologies of strategic intra-company
control they apply.

The analysis of the KSQ impact on the
choice of certain quality control policies by
companies helps us define a range of enterprises
which view the tasks of product quality assurance
in their own specific way.
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The concept of quality cost is defined by standard 1SO9004. Optimization of quality costs is understood by
the enterprises in different ways and always in a practical sense. There is possibility to consider optimization of
quality cost as a distributive problem of optimum enterprise costs planning. Anality control cost and failure cost
are interrelated and interdependent. Perfection of control processes can lead to a decrease in quality control
expenses. Losses from failure cost can also be reduced due to the realization of relevant projects in
manufacturing. The implementation of all similar projects demands additional expenses in manufacturing. There
are expenses for preventive maintenance and failure costs. The limited resources of prevention cost can be
distributed between failure costs and quality control cost. Optimum distribution of prevention cost is presented
as a model of optimum planning and distribution of resources in manufacturing. A method for taking the
optimum decision is presented.

QUALITY MANAGEMENT. ECONOMIC THEORY. QUANTITY AND QUALITY OF CONSUMED PRODUCTS.
PREVENTION COSTS. CONTROL COSTS. FAILURE COSTS. OPTIMIZATION MODEL.

KoHueniums ynpasieHust 3aTpaTaMu Ha KauecTBO ompezaensiercs: ctangaptamu [SO9004. CyiliecTByeT BO3ZMOX-
HOCTb PAaCCMOTPEHUSI ONTHMU3ALMU 3aTpaT Ha KAyeCTBO KaK IMPOOJIEMY ONTHMAIBHOIO PACIIPENEICHUSI PacXOmIoOB
MPEATIPUSITUST TP BHYTPUKOPIIOPATUBHOM IUIaHMpoBaHUU. IIpy 3TOM 3aTpaThl Ha KOHTPOJb KayecTBa U IOTEPU
Ha OpaK B3aMMOCBSI3aHbl U BIMSIOT IpyT Ha apyra. CoBepllIeHCTBOBAHME TPOLIECCOB YIIPABICHUs MOXET TTPUBECTH
K CHIDKEHHUIO PacXOIOB KOHTPOJIST KauecTBa. [loTepu OT Gpaka Takke MOTYT ObITh COKDAIIEHBI 33 CUET BHEAPEHUS
COOTBETCTBYIOLIMX MPOEKTOB B Mpou3BoAcTBe. OMHAKO OCYIIECTBIEHUE BCEX aHAJIOTMYHBIX MPOEKTOB TpedyeT n0-
MTOJIHUTENILHOrO (DMHAHCHPOBAHUS B ITPOM3BOACTBO. KpoMe TOro, CyIECTBYIOT MPOGMIAKTHYECKIE PACXOMbl Ha
0OCITy>XMBaHKE TIpoliecca M IpeaoTBpalleHus Opaka. OnTUMalbHOEe pacipeneicHUe 3aTpaT Ha KayeCcTBO MPeacTaB-

JICHO B BUJC MOJC/IN ONITUMAJIbHOT'O IVIAaHUPOBaAHUA U paClip€acICHUA PpECYpPCOB B IMPOU3BOACTBE.
MEHEIKMEHT KAYECTBO. BKOHOMUYECKASl TEOPUS. KOJMYECTBO U KAYECTBO IMPOU3BOJAUMON
MNPOAYKINMN. 3ATPATBI HA KOHTPOJIb U ITPENJOTBPALIIEHUE GPAKA. OIITUMU3ALIMOHHAA MOJEJIb.

Quality management problems have been Management and models of quality costs
widely covered in the domestic scientific and
practical fields while quality economic issues and
corresponding models have not been developed.
There has been a gap between the economic
theory (economic models of quality) and
practice (quality management). Basic economic

At present, experts have started viewing
quality as one of the fundamental economic
variables, such as demand / supply of products,
market prices of products and «the quality
price», economic growth and quality. Scientists

concepts and models used in decision-making by rarely take into consideration the following
economic subjects are, as a rule, based on the duestions:

interrelation of quantitative and financial (price) L. Dpes quality as one of the fundamentjcll
variables, whereas quality is usually considered economic variables define contents of economic

ceteris paribus (invariable). Possible approaches models?

to quantify quality classes and corresponding 2. How does quality influences rates of
models of decision-making by the manufacturer economic growth and economic equilibrium?
concerning quality and a commodity price will 3. What are features of the investment

be considered in the article. analysis in the context of quality problems?

* MccnemoBaHKe BBITIOJNIHEHO TIpU (PMHAHCOBOM Toamep:kke mpoekta Ne 12-02-00247 B PTH® «Ymnpasne-
HMe U OlleHKa 3(D(MEKTUBHOCTH WHHOBAIIMOHHOTO Pa3BUTHS COIMAIBHO-3KOHOMHYECKUX CHCTEM>».
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4. How does quality influence project’s
investment appeal and investment and operating
risks?

Problems of the economic theory are not
generally considered in such a «coordinate
system». In the economic theory there are
neoclassical models of quality by Jean-Jacques
Laffont. However, necessity of such an approach
is becoming more and more obvious.

Models of quality costs optimisation

According to the fundamental concepts of the
economic theory, a utility function of the
customer is determined by two variable parameters
— by the quantity of consumed products (g) and
by their quality (k). Integrated utility under these
conditions is expressed analytically: U (g, k).
Differential utility function or marginal utility
function (MUF) depends on limiting (increment)
values of variables (u#(Ag, Ak)). Marginal utility
function is assumed to have an additive and linear
character. The given assumption is in
contradiction with the fundamental neoclassical
statements about the utility function (decreasing
marginal utility as basically it does not agree with
the linear character of utility function).

However, in our opinion, the assumption of
linearity of utility function with little changes of
variables is still acceptable. With these
assumptions, the marginal utility function can be
represented as:

u(Ag, Ak) = a,Aq + a, Ak, (D)

where u(Ag, Ak) is the differential utility function;
a,, @, — are marginal utility of a unit of quality and
unit of quality; Agq, Ak — variation in the quantity
of consumed products (g) and their quality (k).

To define marginal utility function, marginal
utilities of units of quality and units of quantity
should be known and expressed in the identical
measurement. A company strives for marginal
utility function maximization under the existing
resource restrictions and restrictions on the
minimum admissible degree of quality and
quantity of the products.

The problem of marginal utility optimization
can be presented as following:

u(Ag, Ak) — max

r,q+nk<R

927 b))
k=>k

q,k=>0
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or after its transformation according to

maximization requirements:

u(Ag, Ak) — max
r,q+nk<R

—4<-q (€)
-k < -k
g,k >0.

Here R — available resources; g — minimal

requirements for the quantity of products; k—
minimal requirements for the quality of
products; r,,rn, — norms of consumption of

some generalized limited resource on production
of a unit of quantity and a unit of quality.

The formulated optimization problem is, in its
essence, an optimum plan of consumption for a
company at existing limitations. As it has a linear
character, a dual problem can be formulated and
its substantial interpretation can be given:

~Pk - P,g + Re — min,
-P. +nezaq, 4)
—Pq treza,

here P, P,,e — dual variables — the prices of

products and resources.
Once again we reformulate the problem, now
presenting it as a maximization condition:

P,(I;+ch7—Re — max,
P, -ne<-a, (5)
Pq -res<-a,.

The dual problem represents conditions for
manufacturing products. The criterion function,
in this case, characterizes the criterion of the
production efficiency — the added economic
value. If the solution of a «direct» problem
allows defining the optimum consumer plan, the
solution of the «dual» problem allows defining
the objective estimations of this plan, i. e. the
prices. Dual variables express quantitative
estimations of variables of «the quantity prices»,
«the quality prices» and the prices of resources in
an optimum consumption plan. These are the
prices of products and resources in the optimum
plan. In this particular case, «products» are the
quantity and the quality of manufactured goods.

The solution of the dual problem results in
notional prices according to which the
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«exchange» is made, i. e. the quantity and the
quality of manufactured goods are coordinated in
a comparable way. The substantial meaning of
the dual problem restrictions implies that neither
quality of production, nor its quantity are given
to a company «free of charge». The
manufacturer pays for the «production» of the
quantity and the quality of products with the
reduction of its utility. Thus, the added
economic value should not exceed decrease in

utility — otherwise quantity and quality
reproduction would make no sense. The
obtained conditional calculative prices are

coefficients for the recalculation of quantity and
quality in a comparable way. The solution to the
dual problem results in the prices according to
which the quantity and quality are «exchanged».

One of the problems connected with the
formation of a quality economic model directly
depends on the nature of a quality category
which, by definition, is difficult to quantify, as
well as it duality from the point of view of the
manufacturer and consumer as participants in
the deal. On the one hand, the buyer sees the
quantitative expression of quality as a bid price.
At the same time, the buyer makes a decision
concerning quality, namely, the decision to buy
a product at a determined price, being based on
incomplete information.

Since the consumer cannot define
categorically all quality components when buying
the product, his decision-making is based on «an
adverse selection» principle, i. e. he understates
«expected» evaluation concerning implicated
quality parameters. A priori, it is possible to
name this buyer’s quality evaluation as consumer
quality evaluation. After the product has been
consumed, the consumer can generate the final
quality evaluation a posteriori which can be
either above, and below the initial price. On the
other hand, the direct quantitative function of
quality of the goods for the manufacturer is the
amount of production costs. It is obvious that
the basic stimulus for the manufacturer in
decision-making on quality is to minimize costs.

Therefore the manufacturer, in general, will
not be interested to improve quality of goods
over aprioristic «skeptical» quality evaluation by
the consumer. It concerns, first of all, «implicit»
factors of quality which cannot be evaluated by
the consumer when buying, for example, the
reliability of durable goods.

Quality costs. Nowadays, difficulties in the
development and the application of economic
quality models are caused by deficiency of some
fundamental economic concepts. The
development of market processes leads to the
reconsideration of the existing approaches to the
economic problems one of which is the so-called
«problem of quality costs». It has been formulated
in the 1970s when quality management methods
were rapidly developing all over the world,
including Russia. The formulation of the
economic model of quality costs is attributed to
A. Fejgenbaum, a famous American expert in the
field of quality systems. In its essence, it was a
management model, based on the use of
economic criteria. Quality costs in quality
management system, according to this approach,
should be considered as an element of this system
and as a corresponding tool of economic
management for the manufacturer. This tool of
economic management, under market conditions,
is aimed at achieving an internal balance by the
manufacturer and gaining maximum profit. The
model assumed that there was a separate group of
production costs in the company which was
caused by the level of quality of manufactured
goods and necessity to maintain the determined
quality in production. This group of costs has
been named «quality costs». An approximate
structure of costs and prospective influence of
some expenses on the other ones were identified
in the model. So the interrelation between the
elements of costs in the quality management
process has been formulated. The ways to
minimize quality costs based on the effect of
mutual influence of costs have been considered.
Since economic management methods were not
developed enough in our country in those years,
scientists and experts did not find it interesting to
study the interrelation and the mutual influence
of elements of quality costs.

At the same time, much attention was paid to
the issue of the cost structure and classification, as
well as to philosophical aspects (what is
interrelationship between quantity and quality; what
are the expenses for quantity, if expenses for quality
exist etc.). The economic side of the problem was
definitely underestimated, manipulations with the
classification and the definition of cost structure
deformed its economic contents and true criterion
function of management — quality cost reduction
or achievement of the required quality with least

99



‘St. Petersburg State Polytechnical University Journal. Economics no. 6-2(185) 2013

costs. The market conditions epmbhasised the
hopelessness of the strategy «quality at any cost»
both from the point of view of achievement of
required quality (this approach cannot ensure
quality anyway), and of production efficiency (there
must be more effective areas to use operating
resources at such approach). We include here the
main provisions of the model of industrial quality
costs just for historical information.

Quality costs (QC) are the total costs of the
three  above-named groups of expenses
(prevention costs, control costs, failure costs)
and criterion function of quality maintenance
economic model is profit maximization of the
company from minimization (economy) of
quality costs which is ensured by the mechanism
of mutual influence of expenses (Fig.1).

Fig. 1 shows that preventive expenses of the
Ist group (quality preventive costs (QC,)) are
«managing directors» in management process
and influence other costs. In the economic
model, these expenses play a role of external
variable, constant in relation to other variables
and, consequently, they are not included into
criterion function of model of management.

The traditional costs classification, included
into existing the standards of the quality
management system, comprises the following
groupings of costs:

1. Prevention costs (QC,) — expenses of
quality preventive maintenance (revealing and
eliminating causes of poor quality of producing)
and also on perfection of production quality
monitoring and quality evaluation of the product
and production process.

2. Control costs (QC,) — expenses of revealing
inappropriate quality or on the control and quality
evaluation of goods and production process.

3. Failure costs (QC) — expenses (costs,
losses) of the production of inappropriate quality.
These expenses can be divided into two groups:

manufacturer from inappropriate quality of the
product and external expenses (losses) of both the
manufacturer and the consumer because of
inappropriate quality. In practice, when the system
of the quality assuarance is developed and losses
are compensated, consumer’s expenses (losses)
because of goods of inappropriate quality become
internal expenses of the manufacturer, i.e.
expenses of this group are mutually converted.

Under the influence of the preventive costs,
the quality control costs will diminish provided:

1. The amount of the preventive costs is fixed
according to the production plan of appropriate
goods quality;

2. Production quality control is one hundred
percent, including the goods of inappropriate
quality;

3. Goods of inappropriate quality are not
subject to correction or processing, according to
the accepted definition of the target use of
quality costs.

This decrease is caused by the direct reduction
of controlled goods quantity due to the measures
taken to eradicate the causes of poor quality.
Consequently, the quantity of poor-quality goods
decreases and the output of good quality goods
increases. As a result, the total quantity of input
decreases to produce the required amount of the
good quality goods. This quantity of suitable goods
is exposed to quality assurance, which, accordingly,
leads to the reduction of quality assurance costs.
Therefore there is a direct influence on the amount
of specific expenses on quality assurance of goods
which decrease due to the corresponding
preventive measures directed, in a broad sense, at
an in increase on the productivity of quality
assurance processes. Under the influence of the
preventive costs the quantity of poor-quality goods
also diminishes as actions to eliminate the causes
of discrepancy of quality to the established
standards are taken. As a result, quality costs shrink
since cost of poor-quality goods is part of it.

minus

Failure costs, QC,

internal  production costs  (losses) of the
<< Quality costs, QC >>
const minus
minus \
P1U$7\ :::g[éyf{ﬁ%i:giﬁﬁ;::: minus Control costs,

minus

A

Fig. 1 The mechanism of mutual influence of expenses on quality
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In a more comprehensive sense, the
formulation of a problem of quality expenses is
not anything else but an attempt to find
application for the classical problem of optimum
economic management in the field of quality
management. It means that the quality
management is considered as an economic
problem and corresponding approaches and
methods should be used to solve it. From this
point of view, the minimization of quality costs
can be allocated limiting (additional) expenses
(costs) of the company for production perfection
in directions: to increase quantity of
manufactured products; to decrease direct
industrial costs on manufacturing of a unit of
goods (except quality costs); to take measures to
decrease or indemnify factors of discrepancy of
quality of goods to the established standards or
direct industrial costs of an increase in the output
of suitable goods (hereinafter these are expenses
of production process improvement); to take
measures to decrease current production costs of
control and quality evaluation processes. Expenses
are expressed in shares of the allocated limit of
resources. Let us review control and quality
evaluation expenses. The assumption (not quite
realistic) is that the direction of all allocated
resources can ensure zero level of these expenses.

Let's assume that the transformation of
additional production costs of production into
perfection into required results is described by a
number of production functions. Production
function reflects the transformation of additional
production costs of production perfection into
required result in the form of reduced quantity
of goods which do not correspond to the
established quality standards (increase in the
output suitable). It is obvious, that if funds for
process perfection are not allocated, quality of
the process remains at the same level and, if all
funds of the allocated limit are spent in the given
direction, production improvement quality will
be the greatest possible.

The following formulas are suggested to
calculate actual quality expenses:

1
e -0[551)
0cC, = 0 a(l-x),
v+ kx
0C=0C, +0C.. (6)

O(X) — production function (in its classical
understanding), reflects the  quantity of
manufactured goods depending on expenses of
production factors, at the set planned output
should be X=0, Q(X) = Q = const. — it is set by
the plan, ¢ — reduction in expenditure marginal
level on the control and quality evaluation at
allocation of one additional unit of resources.

Abbreviations and numerical values for a
considered settlement example are given in the Tab. 1.

Table 1
Real quality costs

The Numerical

Indicator, amendment unit . . ..
Designation. |significance

Quantity of goods according (0] 1
to plan (unit)

Output  suitable  without y 0,7
improvements (a share unit)

Expenses of the control of a a 0,4
unit of goods (a share

monetary unit)

The multiplicator of an k 0,3
output suitable (unit shares
/ additional monetary unit)

Here the allocated size of expenses of
improvements (x) «runs» all values with the
accepted numerical interval from 0 to the size of
the allocated limit. The optimizing problem of
minimization of quality costs is reduced to
optimum distribution of the restricted limit of
the allocated resources of expenses of production
improvement among all quality expenses.

The definition of the minimum size of total
quality costs (QC = QC; + QC,). With numerical
values of parameters QC; = f,(x) and QC, = fi(x),
we receive:

_30-x).
") =570
41-x) 4
= — L = X 7
H(x) 74 3x 3f1(x) (7)
Thus, we come to the following statement of
the problem. Entering function f(x) = 3 _X)7
7+3x

it is required to find the least value of function
of two variables: F(x, y) = fix) + % f(y) in the

area: 0 <x<1, 0<y<1l—x
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] -
Table 2
Calculation of real components of quality costs.
x 0,000 | 0,100 | 0,200 | 0,300 | 0,400 | 0,500 | 0,600 | 0,700 | 0,800 | 0,900 | 1,000
3k/36 | 0,571 | 0,493 | 0,421 | 0,354 | 0,293 | 0,235 | 0,182 | 0,132 | 0,085 | 0,041 | 0,000
0,000 | 0,429 | 1,000 | 0,922 | 0,850 | 0,783 | 0,722 | 0,664 | 0,611 | 0,561 | 0,514 | 0,470 | 0,429
0,100 | 0,370 | 0,941 | 0,863 | 0,791 | 0,724 | 0,663 | 0,605 | 0,552 | 0,502 | 0,455 | 0,411
0,200 | 0,316 | 0,887 | 0,809 | 0,737 | 0,670 | 0,609 | 0,551 | 0,498 | 0,448 | 0,401
0,300 | 0,266 | 0,837 | 0,759 | 0,687 | 0,620 | 0,559 | 0,501 | 0,448 | 0,398
0,400 | 0,220 | 0,791 | 0,713 | 0,641 | 0,574 | 0,513 | 0,455 | 0,402
0,500 | 0,176 | 0,747 | 0,669 | 0,597 | 0,530 | 0,469 | 0,411
0,600 | 0,136 | 0,707 | 0,629 | 0,557 | 0,490 | 0,429
0,700 | 0,099 | 0,670 | 0,592 | 0,520 | 0,453
0,800 | 0,064 | 0,635 | 0,557 | 0,485
0,900 | 0,031 | 0,602 | 0,524
1,000 | 0,000 | 0,571
QC optimum 1,000 | 0,922 | 0,850 | 0,783 | 0,722 | 0,663 | 0,597 | 0,551 | 0,498 | 0,448 | 0,398
s 0030 <0 Ths funeion ST o e ol s e o

fix) monotonously decreases. It means that it
reaches the least value on the right end of an
interval. Therefore the least value of function
F(x, y) cannot be reached in a triangle or on its
legs of a triangle. It will be reached on its
hypotenuse y = 1 — x.

Hence, it is required to find a function

minimum: g(x) = fix) + %f(l—x), 0<x<1.

Write the equation to find a minimum point:
’ ’ 4 ’
gx)=f (x)—gf (1-x)=

_ 4030
(10-3x)2  (7-3x)>

This equation is reduced to a quadratic and
also has a positive root x ~ 0,2966. Thus, the
least value required 9x* + 348x — 104 = 0 and
F.., = 2(0,2966) ~ 0,3977.

The given size is expressed in cost units.

The solution is presented in the calculation
Tab. 2.

In the
optimization,

given
i. e.

example, quality cost
the minimum size of
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values of expenses of prevention of defects that
have been set in advance, as the table shows (the
minimum value on each of diagonals). The total
minimum value of quality costs corresponds to
the minimum value on that diagonal of the
calculation table which corresponds to a certain
value of the allocated resources in the realization
of preventive maintenance of quality (prevention
cost). The size of preventive costs run all values
from 0 to 1 with the chosen interval of change.
Minimum costs corresponding to these values on
quality are shown in the bottom line of the
calculation table. From it, it is obvious that the
more resources are allocated for preventive
maintenance, the lower are accumulated quality
costs. Economy has to be paid for! Note. Direct
quality costs, i.e. direct costs of operating
resources or production factors on
manufacturing, according to the norms and in
correspondence with the requirements to the
applied engineering procedures are hereinafter
considered. Costs or expenses of resources
which, at the same time, constitute a significant
share of quality costs are not considered, being
indirect or constant in relation to the production
volume. The reason is that economic models of
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production optimization are developing by
neoclassical principles of marginal economic
analysis which does not consider fixed costs
when analyzing current production costs
(marginal fixed costs are equal to 0). Fixed costs
can be considered in the investment analysis at
performance evaluation of the capital investment
projects used to improve managerial processes in
quality systems. However, the problem of quality
costs minimalization is traditionally considered
as a problem of current production costs
management. Here we stick to this rule.

Conclusions. Quality costs are the total sum of
prevention costs, control costs, failure costs and
criterion function of economic model of quality
maintenance which is profit maximization of the

company from minimization (economy) of quality
costs. There is a possibility to consider the
optimization of quality cost as a distributive
problem of optimum enterprise costs planning.
Cost control and failure cost are interconnected
and influence each other. Optimum distribution
of prevention cost is presented as a model of
optimum planning and distribution of resources in
manufacturing. Financial management methods
(formation of an additional profit through costs
reduction owing to efficient management through
investments and disinvestments into company’s
assets and quality management model which is
self-balanced) are used to describe the influence
of quality costs in the enterprise management
system.
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D.V. Tikhomirov
THE DETERMINATION OF CONTRIBUTORY COSTS
FOR THE VALUATION OF INTANGIBLE ASSETS
J.B. Tuxomupos

OIIPEAEIEHUE 3ATPAT HA YYACTBYIOIIIUE AKTUBbI
B OLHEHKE HEMATEPUWAJIbHBIX AKTHUBOB

Theory and practice suggest several approaches and methods for thethe valuation of intangible assets. In
absence of comparable asset prices, the appraiser may apply a methodology of the income approach to value
intangible asset. However, the methodology requires several subjective assumptions and produces questionable
results. The author considers peculiarities of the application of the income approach, in particular, multi-period
excess earning method in the valuation of such intangible assets.

VALUATION, INTANGIBLE ASSETS, IMPAIRMENT OF ASSETS, FIXED ASSETS, GOODWILL, DISCOUNT
RATE

B Teopuu u NpakTHKe M3BECTHBI Pa3IMYHbIEe MOAXOAbl U METOABI OLIEHKU HeMaTepualbHbIX aKTUBOB. [1pu
OTCYTCTBUM OOBEKTOB-aHAJIOIOB, OLEHIIMK MOXKET MCI0Jb30BaTh METOJOJOTUIO TOXOJHOIO MOAX0Ja B OLIEHKE
HeMaTepuaJIbHBIX aKTUBOB, TP KOTOPO MPUHUMAETCS MHOXECTBO CYOBEKTUBHBIX MPEATOIOXEHUM, a pe3yib-
TaT OOBIYHO BBI3BIBAET MHOXKECTBO BOMPOCOB. B MaHHON cTaThe paccMaTpuBalOTCsl OCOOEHHOCTU MPUMEHEHMUS
JIOXOTHOTO TIONXOZa, MOCTPOCHUS] MONEIW IO METOMY MHOTOIEePHOIHBIX M30BITOYHBIX JOXOJA0B M BapUaHTHI
pacyera JOXOMHOCTel Ha MaTepuajbHble M HeMaTepHaJbHblE YYaCTBYIOIIME aKTUBBI TIPU OLIEHKE HeMmaTepuaib-

HbIX aKTHBOB.

OLEHKA BM3HECA, OLLEHKA HMA, OLHEHKA AKTHUBOB, OCHOBHbIE CPEJCTBA, I'YABUJIJ, CTABKA

AU CKOHTHUPOBAHUAL.

In the area of multiple assets and businesses,
there are three traditional approaches to the
determination of the fair value of intangible
assets: the income approach, the cost approach
and the market (comparative) approach.

Obviously, the most reliable estimate of
fair value gives the current market price of an
intangible asset in an active market. If there is
no active market for an intangible asset, the fair
value may be measured on the basis of recent
transactions with similar assets.

In absence of such information, the
companies that are regularly engaged in the
acquisition and sale of unique intangible assets
commonly use alternative methods of estimating
the fair value of intangible assets, such as
discounting of estimated future net cash flows.
Within the income approach, there are several
methods to value intangible assets [the brief
summary of all three approaches and methods
are presented in 1, p. 6]. Relief from royalty
method is the simplest and most often applicable
to trademarks. For its application it is necessary

to forecast revenues or operating profits of the
business, and to find a reasonable royalty rate for
the asset. However, the use of relief from royalty
method is complicated by several facts. The first
difficulty is the lack of, or a wide range of
royalty rates, for discussions of different rates see
e. g [2, pp. 2—3]. The second factor is the
presence of several identified intangible assets,
together generating the cash flow, which requires
the valuation of the combined intangible asset,
followed by a breakdown into several intangible
assets, or developing an alternative methodology.

If there are several intangible assets, it may be
needed to stratify them into those that can be
valued by a comparable approach, or the relief
from royalty method, and the asset or a group of
assets, together generating income, which are the
most specific to the business and which will be
valued by the method of excessive earnings. As
described above, this method is used mainly in
the valuation of well-established relationships with
customers, as well as manufacturing technology.
We will consider the method in detail.
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The method of excess earnings is one of the
methods of the income approach. To apply this
method, you must select a group of assets that
includes this intangible asset and other current
and non-current assets, and generates revenue in
the future. The valuation of this asset is
conducted by the allocation of returns attributable
to other current and non-current assets of the
total revenues or flows of the group of assets, and
subsequent discounting of residual returns
attributable to the intangible asset. We will call
these required returns of assets involved
contributory asset charges of other (contributing)
assets.

Therefore, for the correct application of the
method, you must define the contributing assets
of the group and their profitability and return on
them.

The most common assets are working capital
items (cash, receivables, inventories, net of
accounts payable and provisions), fixed assets
(land, buildings, machinery, equipment, etc.) and
some intangible assets (trademarks, technology,
software, qualified staff).

In determining these participating assets, we
should note that they cannot (or are not supposed
to) generate revenue on their own, and their
presence is necessary for the operation of the
business and the use of the intangible asset. For
example, an excessive land plot or non-operating
fixed assets should not be counted as assets
involved in the calculation of the required yield.

We should note that the use of an intangible
asset as the contributory asset is not directly
related to the possibility of its recognition as an
intangible asset in the financial statements. For
example, a qualified personnel does not meet the
criteria for the recognition of intangible assets in
the financial statements in IFRS, but is involved
in the flows of the assets, e. g. in a ‘technology’
intangible asset. Therefore, to value the
technology by excess earnings method it is
necessary to estimate the value of qualified
personnel participating as an asset and to
determine its required return. Note that in
practice, some of such participating assets may
not be valued under the assumption that their
values are not significant, or their effect will be
not significant. In this case, intangible asset
valued under excess earnings method will have
‘conditional’ fair value, which may be slightly
higher than its fair value.
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It should be noted that the method of excess
earnings has several drawbacks, among which are
many subjective factors, the use of which may
produce a result that is different from the fair
value of the asset, as well as the assumption that
all residual income relate to the intangible asset
valued (and, therefore, the value of the asset
may be overstated).

This method involves accounting for returns
on different assets, but does not take into account
the synergy of these assets and other effects that
are not directly associated with the intangible
asset. These non-identified assets may be needed
to be presented separately, or they should be
included in goodwill, e. g. [see 3, pp. 2—3]:

— established systems, processes and procedures;

— access to capital;

— policies in the management of expenses;

— systems of quality control, etc.

These factors are not valued separately and
are not recognised on the balance sheet as assets,
therefore, in case they could have significant
impact on the company, you need to be cautious
in applying the method of excess earnings for the
identified assets, such as customer relationships.
Let us discuss these participating assets and their
costs in detail.

Contributory costs of working capital. It is
obvious that working capital is one of the major
participating assets because its components are
directly related to the ability of the business to
generate cash flow. Traditionally, working capital
includes minimum cash at a level necessary to
support operations, inventories and accounts
receivable less accounts payable. Therefore, net
working capital is used, which does not include
excess cash and debt financing.

The value of the net working capital used
needs to be normalised from two perspectives:

— at the date of the analysis — to include only
those components and in the amounts that are
required for functioning of an intangible asset
valued,

— later in the forecast — in case that at the date
of the analysis, the value of the working capital
was not optimal for the business (it is then
normalised based on history, approved policies,
comparable companies, etc.).

This forecast of the optimal level can be
achieved in different ways: through the turnover
rates for components (accounts receivable,
inventories, accounts payable) in days, or the
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ratio of the total net working capital value as a
percentage of the revenue. The optimal values
can be taken based on historical ratios (for
example, for the previous 3-5 years), ratios for
similar companies, industry average data.

The value of working capital can be positive
or negative, if appropriate for business models,
such as in the case of significant prepayments (in
construction industry). It is obvious that the
assumption of a negative working capital or
working capital lower than the current level will
have a positive impact on the forecast flow and
increase the value of an intangible asset being
valued; the higher required return on working
capital, the greater the positive effect on the
value.

Therefore, normalisation implies a forecast of
optimal levels for an asset or business, not only
disregarding non-recurring items or transaction.
In case of a significant difference between
working capital of the company and a target
industry average or average historical level, it is
necessary to analyse the possibility of such a
transition and normalisation. The ability to reach
optimal values of net working capital may be
achievable in some, perhaps, medium-term
period.

Return on working capital is generally the
lowest yield compared with other assets (fixed
assets, other intangible assets). To determine the
yield, different sources of information may be
used. The most common approach is to use the
company's short-term borrowing rates. It is also
possible to use the average yield on all short-
term loans, or rate of the latest loan, the closest
to the date of the analysis. In absence of short-
term loans, the company can use the available
market information, including Bulletin of
Banking Statistics (issued by the Central Bank of
Russia), rates on short-term (30—90 days)
government bonds. In case of different risks of
components of working capital it is possible to
analyse the components separately: for example,
to make adjustment (additional premium) to the
required rate of return for dubious receivables.
However, in our view, it is more reasonable, in
practice, to write off such receivable and to
apply an average rate of return to the total
adjusted amount of working capital.

According to the comments of the working
group of Appraisal foundation [see 4, p. 4 and
5], an exclusive use of borrowing rate is

incorrect, because in most cases working capital
is financed not only by debt; it may require a
determination of the weighted average cost of
capital (debt and equity). In our opinion, this
approach introduces additional complexity and is
unlikely to lead to a significant increase in the
quality of the estimates in case of not significant
differences between the cost of equity and debt,
and the assumption that the greater part of the
working capital may still be financed by
borrowings. In case of significant balances of
working capital, an additional analysis of sources
of finance should be done, which again may
require (e. g. in construction industry) the use of
cost of debt, not weighted cost.

When calculating the required costs of
working capital, average working capital for the
period or balance at the end of the period should
be taken into account. Changes in the value of
working capital itself affect the flow (free cash
flow to shareholders, investors), so accounted for
separately.

Contributory costs of fixed assets. Fixed
assets also play a significant role in ensuring the
future flows from the use of the intangible asset
valued. Property, plant and equipment, in this
case, include land, buildings, machinery,
equipment, construction in progress and
equipment for installation, plus assets under
finance lease, prepayments for property and
equipment, investment property, despite the fact
that there is no clear guidance in the standards
of reporting and valuation of these assets.

Since most of the groups of fixed assets are
subject to depreciation (physical, moral,
economic), the forecast may need to include
expenses for their replenishment through capital
investments. The value of fixed assets should also
be normalised — for example, by projecting to
achieve the necessary fixed asset base and
production capacity within the forecast period. A
particular company may have an excess or lack
of fixed assets, which will be taken into account
in the forecast of capital expenditures and flows
from use of assets. When analysing them we
need to keep track of changes in the value of the
assets to analyse the impact of the turnover or
assets, and to compare them with historical data
of the company or peers.

In the analysis, in addition to the separation
of operating and non-operating assets, it may be
needed to separate the value of land. Firstly, such
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asset as land is not subject to obsolescence and
therefore not depreciated, therefore its separation
may increase the quality of the projection of
depreciation and the value of assets. Secondly, the
land is significantly less risky and less profitable
asset: for example, based on our experience in
valuation of several real estate properties, the level
of capitalisation rates for office real estate can
reach 8—12 %, whereas the capitalisation rate on
commercial or agriculture land plots, obtained by
the extraction method could be 2—5 %.

To determine the return on fixed assets, a
variety of approaches and sources of information
can also be used as was a case with working
capital costs: the rate of medium- or long-term
borrowings of the company, the borrowing rate
for a particular asset if it can be determined,
weighted average cost of capital is also often used.
A number of companies, including international
and Russian companies, use the so-called mini-
WACC approach, i. e. weighted average cost of
capital conditionally applying ratio of debt to
equity of 60/40, assuming this ratio to be optimal
for financing fixed assets. Another possible
approach is the use of interest rates on long-term
loans with a premium for the risk of investments
in fixed assets.

The forecast of the required rate of return on
fixed assets as participating assets, according to
the analysis of Appraisal foundation, can be
produced by different methods.

Contributory costs of intangibles. Intangible
assets, as well as working capital and fixed assets,
may be involved in the generation of estimated
future cash flows of the intangible asset valued.
In addition to intangible assets recognised in the
financial statements, such as trademarks,
software and other non-identified intangible
assets that do not meet the criteria for the
recognition in the financial statements may also
participate in producing cash flows. In
particular, this applies to the qualified personnel.
Goodwill cannot be treated as an asset involved,
since it is a residual asset and its inclusion in the
assets involved would lead to a paradox —
reducing the value of other identifiable assets at
the expense of high returns on goodwill. This is
also one of the drawbacks of the approach.

An international consulting company Emst &
Young analysed more than 700 transactions of
business acquisitions in 2009 to review the
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intangible assets recognised as a result of
transactions. As a result, they found the following
distribution of the value of the acquired
businesses: 30 % was attributable to the property,
plant and equipment, financial and other current
and non-current assets, 23 % — to the value of
intangible assets, 47 % — was recognised as
goodwill [see 6, p. 1]. Currently, goodwill is not
normally depreciated and therefore tested for
impairment at the end of reporting periods.
However, in accordance with new discussions, it
may be depreciated in certain cases, e.g.
amortized on a straight-line basis over the useful
life of the primary asset of the acquired entity, not
to exceed 10 years for certain private companies
statements [see 7, p. 3 and 12, 13].

In case of significant amount of goodwill and
understanding that goodwill includes some
intangible assets that do not meet the criteria for
recognition, or cannot be reliably measured, it is
nevertheless useful to separate them from
goodwill, including them as contributory assets
or presenting sensitivity analysis of the final
value of the intangible asset valued to the value
of such intangible asset. If, however, a reliable
valuation of the asset involved is impossible,
another method to determine expenses for the
participation of the asset may be considered —
e. g. a distribution of the flow on such asset and
therefore reducing the value of the intangible
asset valued. There are a lot of research papers
on the analysis of goodwill and intangibles,
however, the analysis is sometimes too
theoretical with overcomplicated models difficult
to apply and to prove statistical data [e. g. see 8].

For example, when the participating asset
was valued by the relief from royalty method, the
forecast flows for an estimated intangible asset
can simply include royalty payments.

A case when the company does not assume
long-term use of the intangible asset involved
may be considered separately. For example, the
company plans to stop using the trademark of
the acquired company and extrapolate its
trademark on the acquired assets. In the case of
such a change, it is necessary to use the
purchaser’s trademark, as it is supposed to be
used. With this new trademark, the business and
assets can be even stronger than previously, and
this will lead to increased flows and ensure a
greater rate of return, for example, through the
royalty rate.
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To predict the flows in such a case, it is
necessary not only to project the yield of the
asset, but also the compensation for the asset,
e. g. marketing, advertising and other expenses,
depending on the asset, other costs and
expenses.

In the case where the participating asset is
valued by the relief from royalty method, royalty
rates may be used as the rate of return, and the
analyst may pay attention to the type of royalty
rates (gross or net rate) and include marketing
expenses when needed.

The biggest problem might be in case of
several intangible assets to be valued by the
method of excess return, for example,
production technology and customer
relationships. It is obvious that, in this case,
circular references for returns on assets at each
other will arise. Despite the fact that these
calculations may be implemented in practice, it
is advisable to avoid such situations and try to
separate flows and models, i. e. build models
independently of each other, or to evaluate any
of these assets using other methods (relief from
royalty, the cost approach, etc), leaving only one
asset to be valued by the method of excess
earnings.

The rate of return on intangible assets is
generally higher than the rate on working capital
and fixed assets as intangible assets are more
risky and more specific to the business, i. e. less
liquid assets. Since intangible assets are often
financed from one’s own funds or a combination
of equity and debt, in most cases it is advisable
to use the cost of equity and weighted average
cost of capital with a premium for the risk.
There are also other approaches to determine
rates to be used in the models [e. g. see 9],
however, in most cases they are of theoretical
nature and do not produce significantly higher
precision level.

Changes in value of the contributory assets.
As shown above, the costs of assets involved —
working capital, fixed assets, intangible assets
can vary significantly among themselves. During
the forecast period, you can observe changes in
the value of assets as a result of two factors:

o Firstly, assets are subject to depreciation
and amortisation, at different rates and with
different levels of reimbursement, which can

affect the combination of the assets involved,
and hence the overall costs of the assets
involved,;

e Secondly, the required rate of return itself
may also change over time, such as with floating
weighted average cost of capital rate.

To check the reasonableness of costs of
intangible assets (as well as of other assets), their
trend can be analysed. In case of a mature
business, costs could be fairly stable. In case of a
start-up business, a gradual reduction in the
costs of assets involved, as the business matures,
is probable.

Final checks and conclusions. In the
allocation of the purchase price and checking the
reliability of the results obtained, a comparison
of WACC, WARA and IRR could be done. In
this case, IRR is the most general concept that
reflects the expected internal rate of return on
investment but usually neglected. The
comparison of WACC and WARA is done to
compare weighted average cost of capital (from
the liabilities side of the balance sheet) with the
weighted average return on assets (assets side of
the balance sheet) [for details see 10, p. 12, for

the analysis of WACC rates and the
determination of WACC for financial reporting
see 11].

Therefore, in case the transaction was done
under non-market conditions, there is no need
to perform this analysis. If the difference is not
significant, no investigations are required.
However, a significant difference between
WACC and WARA, as a result of the analysis,
can show that there are some non-identified
intangible assets, costs of the assets or fair value
of the assets identified are not reasonable and
need reconsideration and recalculation, including
the analysis of the goodwill impairment.

As discussed in the article, the methodology
of the income approach for the valuation of
intangible assets could be applied in some cases,
but the results will be very sensitive to values of
other assets and contributory costs. If it is still
necessary to value the intangibles, one must bear
in mind that this valuation and a split of the
group of assets’ value among different assets is a
theoretical exercise, and due consideration
should be given by the appraiser not to overstate
the value of the intangible assets.
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FEATURES AND CHALLENGES OF THE PROCESS APPROACH
APPLICATION AT ENTERPRISES
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OCOBEHHOCTHU TIIPUMEHEHUA ITPOLHECCHOTI'O ITIOAXOJA
B YIIPABJIEHUN IIPEAIIPUATUEM

The process approach and the question of how to use it at an enterprise is still topical because, so far, there
is no straightforward answer about its usefulness in all the business cases. In this article, the authors attempt to
analyze the typical situations when it is necessary to use the process approach and when it is absolutely
unacceptable.

PROCESS APPROACH. ENTERPRISE. BUSINESS PROCESS. FUNCTIONAL APPROACH. MANAGEMENT.

Bompoc o ToM, KaK IpPMMEHMTD MPOIECCHBIN MOIXOM Ha MPEIIIPUSATUU TO-TIPEXKHEMY aKTyaJleH W PeryJsp-
HO TIOAHWUMAETCST TIPY YIIPABICHUH TPEONPUITHEM. DTO CBA3aHO C OTCYTCTBMEM KOHKPETHOTO OTBETa Ha BO-
TPOC O TMOBCEMECTHON TTPUMEHMMOCTH JaHHOTO ITOIXona. B MaHHOM cTaThe aBTOPHI MBITAIOTCS TTPOAHATM3UPO-
BaTh TUIIMYHBIC CUTYaLlMK, KOTIA MPUMEHEHUE IIPOLIECCHOIO MMOAX0Aa HEOOXOAMMO M KOTIa OHO HEIOIYCTUMO.

MPOLECCHBIM TOAXOHA. TIPEANPUATHUE. BU3HEC-TIPOLIECC. @®YHKIIMOHAJILHBIM TMOOXO/I.

YIIPABJIEHHUE.

Concept of managerial efficiency evaluation:
subject, main issues

The analysis of the efficiency of the
company’s management is one of the most
important everyday issues for corporate executives
and external consultants worldwide. The need to
evaluate the efficiency is faced in a variety of
situations. The objective pursued while evaluating
efficiency is very simple: each owner or a third-
party investor tends to make all the settings of the
enterprise  (resources, technology, finance,
personnel, etc.) promote  xjebo3arorosthe
achievement of the main goal. The highest level
of this goal is to increase the company’s profit.
Difficulty in evaluating the managerial efficiency
often includes a variety of factors, like the
following: a possibility of only expert evaluation of
any business processes; volatile market conditions;
an excess — or vice versa — a lack of sufficient
information for evaluation.

For the operational and strategic management,
the tools to evaluate the company’s performance
should be applied regularly, using examples of
many companies. Methods for efficiency
evaluation must be constantly improved and
adapted to the industry in which the company
operates, as well as for specific business
processes under investigation.

In order to give a clear definition of
‘efficiency evaluation’” and, accordingly, to
propose options for evaluating the efficiency
using the process approach in management, the
key terms of the issue shall be considered.

Efficiency is defined as an achievement of
any specific results at the lowest possible cost
and the achievement of the maximum possible
production volume using a given amount of
resources [1]. The concept of efficiency is often
associated with the principle of Pareto
optimality, which states that the optimality is a
state in which it is impossible to make any one
indicator characterizing the system better off
without making at least one indicator worse off [2].
In the words of V. Pareto, «Any change which
brings no loss to anybody, and benefit to some
people (by their own estimation), is an
improvement» [3]. Efficiency indicator (relative)
is defined as the quotient of the potential impact
by the resource intensity of any operation,
project, and process [4].

Having defined the efficiency concept, it is
necessary to clarify the question: what is the
subject of the analysis? What kind of efficiency
are we talking about?

In English, the concept of efficiency in the
management is expressed by two key terms:
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managerial effectiveness (‘system’ efficiency) and
management efficiency (‘operational’ efficiency).
Managerial effectiveness depends on the efficiency
of the organization of the management, i. e. the
composition and quantity of links, their
subordination, and distribution of functions. In
other words, effectiveness of the management
system depends on the quality of the organizational
structure, management processes, but does not
depend on the qualities of any managers.
Management efficiency, i. e. ratio of performance
of management and overall effort, in contrast, is
primarily determined by business qualities of
managers, as well as by rational use of their
potential [5]. Both parts of the study are important
for the evaluation of efficiency within the process
approach. However, it is managerial effectiveness
which is the major subject of this study.

An efficiency indicator is a key element in
making managerial decisions based not only on
the specific numbers, but also on the expert
method. Consequently, the main challenges of the
matter are as follows: what data should be
correctly reflected in the formulas to derive this
indicator, how can the error of the indicator be
reduced, and what administrative levers are
required for the growth of this indicator. But the
most important question is how to derive this
indicator.

An aim of any company’s activities is to
maximize profits and reduce costs. These
indicators are quantitative, and can be expressed
in monetary terms. The achievement of these
indicators relates to the operational
management, and constitutes an important part
of management. However, quantitative indicators
are inseparable from quality indicators. It is
worth giving a simple example: if a product is
not in accordance with ISO or any other
standards, obtaining marginal profit is
impossible. The same approach can be applied to
the business process of creating this product.
That is, the concept of quality can refer both to
a specific product and the system of processes of
its manufacturing. The process approach, being
analyzed in this study, aims at improving the
performance of certain business processes or the
whole system. The application of the process
approach is known to be recommended in
various series of ISO international standards. So,
it is assumed that quality improvement through
the use of the process approach affects the
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quantitative indicators of the company, as well
as various intangible assets, such as goodwill.

As it was mentioned before, efficiency is the
ratio of the effect (including profit) from any
activities, and the cost of such activities, thus, it is
necessary to emphasize the importance of the
latter in this formula. Costs are expenses of
enterprises, entrepreneurs, and private producers
of production, sales and marketing expressed in
monetary terms [6].In other words, costs are the
volume of the resources used in the process of
economic activity during a certain time period.
Management decisions are characterized by both
costs of quantity and quality of the manufactured
products; an improvement of production chains;
reengineering activities of business directions of the
company. Consequently, making a management
decision does not require an aggregated efficiency
indicator but an indicator, derived with maximum
clarity, showing quantity and justifying costs, both
qualitative and quantitative; and this is an
important issue of this study.

The issue of quality costs has always caused a
lot of argument. A process of figuring out,
whether there are costs of quality and how they
can be separated from the quantity costs, is still
on. ISO 9000:2000 standards specify mandatory
activities to improve the efficiency and performance
of the processes and the whole quality management
system. However, a practical implementation of
such activities is more complicated, multifaceted,
and laborious.

Effectiveness is determined by ISO 9000:2000
as a degree of the implementation of planned
activities and the achievement of the planned
results [7]. Furthermore, effectiveness can
include enforcement, achievement (completeness
degree),and accomplishment, conduction (degree
of execution) of a command, responsibility
(obligation),assignment (objective), and promise.
According to ISO 9000:2000, efficiency is the
ratio of the results achieved and the resources
used. Therefore, defining the efficiency indicator
is not possible without using quality costs,
quantity and cost of the process. Hence we
obtain the isolated task: we need to evaluate the
efficiency of the process approach, for which we
need to know criteria of economic efficiency and
effectiveness (in monetary terms), but, first, we
need to calculate quality costs of the process.

Graphically, the above can be reflected as
follows:
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Vs

Application of the process approach
is evaluated by:

J

v

Correlation

v

v

Quality indicators

A

For example:

duration of operations in the
business process;

completeness of the provided
documents;

speed of reply of the adjacent
service;

etc.

Direct correlation

Quantity indicators

For example:
wages;

cost of the material resources
used for the business process;

Correlation

equipment insurance cost;
elasticity of demand;
etc.

v

Image and other non-tangible

Thus, the evaluation of the process approach
efficiency, in general, is the analysis of three
main areas: economic effect of the process
approach application expressed as an aggregate
in monetary terms; the quality of the internal
organization of business processes; goodwill.

Significance of key performance indicators
for the process approach evaluation in management

In each of these three areas, in order to
assess the process approach efficiency, the key
metrics should be defined, which are used for
the calculation of general efficiency indicator.

In this study, the metric refers to a criterion of
a process, stage, state which gives a qualitative
characteristic in clear quantitative terms. The
definition of the metric, in most cases, does not
require a complex formula because the logic of the
process approach implies the understanding that
each stage in the process has its own input and
output. Input includes resources and requirements
to the stage. Output is a result used by the
following link, and compliance of the result
obtained with previously stated requirements.

In a broader sense, the process approach
application requires the development of a system
of key performance indicators (KPI). KPI is an
evaluation system that helps organizations to
determine the achievement of strategic and
tactical (operational) objectives [8].

The translation of the words key (main,
characterizing a degree of achievement of a goal,

v

indicators

For example:

goodwill;

number of «lost» clients;
etc.

essential for the work of one of activity directions of
the company) and indicator (indicator) in to Russian
is easy, but the word performance can not be
interpreted unambiguously. ISO 9000:2008 provides
the right interpretation of this word. It divides
performance into two terms: effectiveness and
efficiency, as it has been said before. Once again,
effectiveness is a degree of achievement of the
planned results (the company's ability to focus on
results), and efficiency is a ratio of the results
achieved and the resources invested (the company's
ability to achieve their goals and plans with a specified
quality level, expressed specific requirements — time,
cost, a degree of achievement). Thus, the correct
translation of the KPI in Russian is «kmoueBoit
roKasaresib pe3yibTara aesteabHocT» (key indicator
of the activity’s result), as the activity’s result includes
both the degree of achievement, and the costs of
achievement of the result.

What is the difference between KPI and the
stages’ metrics then? In this study, similar to the
common practice in Western companies, metric
refers to a smaller criterion unit, located at the
junction of the stages within one process. KPI,
in its turn, covers either the whole process or the
network of processes, being a measuring instrument
for the set goals.

The most important rules for creating a KPI
in the process approach are as follows [9]:

1. 10/80/10 Rule: The company must have about
10 key performance indicators, up to 80 operational
indicators, and 10 key efficiency indicators.
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Stages’ metrics

KPI

document no. 1, document no. 2, document no. 3.
Directorate B in two days.

within a week.

with the most favorable construction works

Set of documents provided from unit A and unit B, must contain|Preparation and approval of technical
Written report shall be provided by the Department A to the|Responding to the applicants not later
Approval of project documentation by unit A and unit B shall be made |fegistration.

Waiting time to apply for the conclusion of a power supply agreement

in the Customer Center A shall not take more than 5 minutes.

After the first phase of the investment program the Directorate A shall
select and provide to the Directorate B not less than 100 agreements

conditions within 10 days.

than 3 days after the application’s

Technological losses during transmission
in Lodejnopolsk region shall be not more
than 1MVA per 1 year

2. Management ability and control ability
principle: The persons responsible for any KPI
have all required resources for its enforcement, it
can be controlled.

3. Integration of the process of evaluating of
indicators, accountability and  productivity
improvement: it is necessary to create and
constantly improve integrated circuit of efficiency
evaluation, reporting, etc.

Large Western companies and domestic
corporations with a wide geography, large market,
two or more core directions can provide a lot of
good examples of KPI and metrics. In this study,
we take a network distribution company X,
specializing in electric power. The examples are
taken from all three groups of indicators.

In summary, in order to find out, whether
the process approach is effective:

1. Evaluation of three main groups of
indicators (qualitative, quantitative, goodwill)

1.1. availability and optimality of KPI of the
processes as a whole,

1.2. availability and optimality of the stages’
metrics,

1.3. definition of costs
concept of the process
conditional period of time;

2. Comparison of economic indicators before and
after the implementation of the process approach, in
the main business directions of the company
(where the approach has been implemented)

3.The conclusion, based on the above, about
the possibility of the calculation of an integral
indicator of the efficiency of the process
approach application

It should be noted that the result of this
analysis provides the answers to two questions:
What was the efficiency of the process approach
application? And Is the process approach
application efficient for a particular direction of the
company under study?

of applying the
approach for the
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Definition of areas where the process approach
application can be considered ineffective

Modern management in a market economy
aims to react as flexibly as possible to all changes
that are dictated by the market or carried out by
the organization itself. Depending on the specific
industry of a company, and its functions in the
market, the question of the appropriateness of the
process approach application should be raised.

When choosing an approach for the
management of the organization’s activities, it
should be assumed that one organization may
have multiple management approaches. In both
theory and practice of management three major
approaches to management have dominated: in
1960—1980 entrepreneurs sought to establish a
clear organizational structure, in which each
division and a separate unit understood the limits
of their liability. A proper distinction of functions
and persons responsible for them became a key
success factor for many organizations. The apex
of this approach was the development of the
international standards ISO 9000 version 1994.

Further, the process approach was developed,
resulting in the creation of ISO 9000 version 2000
[10, 11, 13]. However, despite the widespread desire
to apply the process approach with its clearly
structured inputs and outputs, there were
organizations engaged in the construction of unique
objects, or producing a limited number of units for
special requirements''. In such organizations, the
project approach is dominant when the project has
a beginning and an end, resources are limited, and
each project is done once, using a given sequence
of actions in unique environments. The developers
of ISO 9000 tried to solve this problem and
include the project activity in the standards of
quality management by calling the project a special
case of the process. In this study, it is implied that
the project is a completely different activity.

Thus, the overall structure of various
management approaches might look as follows [12]:
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Administrative form

(Directions
of the company’s head)

Process approach

(An act or its result are
repeated or to be repeated)

These types of management approaches are
used most frequently. Administrative approach
is characterized by direct instructions given by a
person in authority to other persons in the form
of commands, directions and demands. But in
any case, the scope of application of this form
is a relatively short-term task, with a more
or less clear solution. For example, the
instruction ‘to connect to a representative of
the supplier’.

The functional approach is applicable and
effective when people need to repeatedly perform
a specific job, but the way of work execution is
not defined or not known in advance. Moreover,
there may be different ways to do this work in
different  situations  (subject to  variable
conditions), and none of them is preferred in
advance. In such cases, the personnel is said to
be entrusted with a function. For example,
function ‘to connect to the representatives of the
suppliers’. In cases where the actions and their
results are repeated or should be repeated
(especially if it concerns the product’s or
service’s characteristics, etc.), i. e. must be
reproducible, for example, if it concerns the
part’s characteristics, conduction of internal
audits, etc., activities should be organized as a
process.

Functional approach

(Multiple execution
of the specified work)

Project approach

(Works are carried out
oncein unique conditions
and in a unique way)

For the process approach reproducibility is a
key distinctive feature. It is its expectation that
requires the reproducibility of the process of
input, as well as actions in the process and the
conditions of its occurrence (execution). For
example, we want to receive quarterly
information on our customers, which we contact
on many issues. We regularly want to know their
opinion about our products and services. This
kind of activity can and should be organized as a
process. In this case, it is necessary to identify
the owner of the process who is to call the same
people with a list of questions each quarter in
order to get a report of a definite structure,
which will be submitted for the analysis.

The project approach is for such activities
which are performed once in unique
circumstances and in a unique way. A good
example is the management of the current
construction of a nuclear power plant. A nuclear
power plant construction elsewhere will be
fulfilled according to a completely different
project. It may have processes inside, say, supply
of bricks for the construction of the
administrative building. But in general it will be
a project.

The foregoing description can be presented
in a table [12].

Forms of management of different activities in organizations and relevant types of relationships

Classification criteria

Activities not suggesting specific planning

Activities involving special planning

on a constant basis)

Single activity (has a start|Management form — administrative | Management form - project
date and an end date) Relationship  form superior— | Relationship form — customer —
subordinate contractor
Continuous activity (repeated | Management form functional | Management form - process

Relationship form — periodic reporting

Relationship form — customer — supplier
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It should be concluded that the application
of any single approach for the whole enterprise
is impossible. The more diversified the company
is, the more it is likely to use two or more
management approach. It should be noted that
it is the number of different internal and
external areas of work which is significant in
this case, not the number of the company’s
personnel.

Example of mixing management approaches
at the enterprise

Let’s consider an energy company which core
business is to work with consumers in the sphere of
energy consumption data monitoring; to enter these
data in the specialized information systems for the
subsequent listing of energy consumption balances
by consumer groups and by regions; to define the
level of electricity losses in transmission.

The following general company information
is available:

Number 43
of  personnel
working
in the office
Number 50
of  personnel
involved in the
«field» work
Organizational | Director-General, 5 Deputy General
structure Directors, 8 heads
of departments/sectors, line personnel
Activity 1 Conduction of energy audits in order
to create programs for energy
conservation and efficiency
Activity 2 Preparation and implementation
of programs for energy conservation
and energy efficiency
Activity 3 Installation/maintenance/replacement
of meters at the balance borders of the
networks’ owner and the consumer
Activity 4 Carrying out checks of the
performance control of measurement
systems used
Activity 5 Surveys and preparation of control
readings certificates
Activity 6 Regular tripping of the objects
belonging to the consumers illegally
connected to the grids
Supporting Accounting, legal, administrative
activities and economic activity
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In order to decide which form of organization
of activities should be chosen according to the
objectives set within the activity, it is necessary to
carry out decomposition steps in order to achieve
these objectives.

For example, let’s consider the form of
activities involving making up the balance of
electrical energy. The electrical energy balance is
inextricably linked to the electric power balance
— balance of the consumers’ maximum load and
generating capacity subject to the rational
amount of the reserve, MW. The purpose of this
area of work is to ensure balancing through the
following basic steps:

1. Installation  of
systems;

2. Reading of the measurement systems of
the consumers not yet equipped with intelligence
systems;

3. Settlements on consumption standards
depending on the seasonality of the consumers
not included in the group mentioned in
paragraphs 1 and 2;

4. Entering the
information system;

5. Consideration of issues of legal validity of
the meters replacement, procedure of reflection
of updated information of the meters in the
information system;

6. Planning of repeated survey of the same
facilities once in a month;

Preparation of financial and other reports,
providing  information to the  network
organization for the subsequent separation of
data on the circuit of electric power balance.

Among the above sub-steps, even at first
glance, sub-steps of paragraphs 1, 2, 4 look like
processes. Let’s consider, for example, the top
level of paragraph 1.

In general, the sub-process is as follows (see
Fig.).

Each of these blocks can be decomposed
several times and described. This scheme shows
that, in general, activity associated with the
installation of metering units, is a process in its
nature: each separate unit is localized, input and
output parameters are well-defined. The result is
also obvious — the sealed meter at the
consumer’s. However, despite the process
approach and the KPI system applied to this
sub-process, there are some blocks which are
associated with functional features. They include

intelligence  metering

data obtained in the
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The consumer’s
application
for installation
of a meter

Economic eval-

uation
of the application

A 4

Installation
of the meter

Coordination
with regulative

bodies, making
up relevant acts

A 4

Job delivery

—

Design

and survey
works

A 4

Construction
and installation
works

Coordination
with the technical

department

of the network

primarily all kinds of activities connected with
the consideration and coordination with the
legal services — within the company and upon
coordination with the network organization,
due to the fact that legal departments often
perceive the problem beyond the process and its
features, including rigid time limits under which
similar work is usually conducted. The same
approach can be applied to the making up of
the accounts, which is the final stage of the
work with the consumer.

The mixing of approaches in the
organization of work cannot be unambiguously
considered only negative. Hypothetically, the
integration of all participants in the process is
possible. However, for persons working only
with meters and conducting planning of this
activity, it is easier to carry out their activity as
a mechanical automatic operation rather than
by diversified units supporting functions of the
processes.

Thus, the more specified are the tasks of the
unit, the faster and more efficient is the

implementation of the process approach in
management. It should also be noted that the
units responsible for the compliance of the
company’s activities with all required standards,
in most cases, remain in the zone of functional
organization, since the issues considered can be
addressed deep enough down the internal
hierarchy of the units.

The mixing of management approaches is the
most common phenomenon in management
nowadays. There is no thesis which would
uniquely state that there is a universal approach
or tool. The mixing of approaches may not apply
only to the task itself and to the process of
solving certain issue but also in cases when on
the contrary, inside a unit, certain tasks are
carried out using the project approach, and some
of the tasks are carried out by the rules of the
functional organization of activities. That is why,
when choosing a particular approach and setting
goals, inputs, outputs and key performance
indicators, a thorough audit of the current work
order is to be conducted.
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METHODS

FOR THE COMPENSATION
OF A PRODUCTION RESERVES

DEFICIT

E.C. Banamosa

METOAbI, KOMIIEHCUPYIOLINE
JEOUIINUT PE3EPBOB ITPOU3BOACTBA

The article focuses on the urgent problems of resource management;

a classification of the production

reserves is provided. Special attention is devoted to the modern methods of resource management, allowing to

identify and optimize production reserves.

RESOURCES. MANAGEMENT. PRODUCTION RESERVES. ORGANIZATIONAL TECHNOLOGY. LEAN

PRODUCTION. KAIZEN.

PaccmaTpuBaetcsa npobieMaTKa peCypCHOTO MEHEIKMEHTA, €r0 aKTyaJlbHOCTh, JaHa Kilaccudukauus pe-
3epBOB Mpou3BoAcTBa. Ocoboe BHUMAHME YIENSIETCS] COBPEMEHHBIM METOIAM PEeCYpPCHOTO MEHEIKMEHTa, ITO0-
3BOJISIOIIMM BBISIBUTh M ONITUMU3UPOBATL NTPOU3BOJICTBEHHbBIE PE3CPBHI.

PECYPCbl. MEHEJKMEHT. PESEPBbI ITPOU3BOACTBA. OPTAHU3ALIMOHHBIE TEXHOJIOTMH. BEPEX-

JIUBOE TTPOU3BOJICTBO. KAVI3EH.

The global economy is constantly and
continuously changing, thus establishing the new
requirements of successful operation of businesses.
Industrial enterprises are in a particularly difficult
situation because the basic criterion for the
efficiency of the production systems is currently
formulated as «manufacturing of products of the
highest quality at the lowest cost» [5]. Such a
statement of the problem is based on a high and
ever-increasing level of competition among
manufacturers, openness of the markets at the
macroeconomic level, availability of substitutes of
the manufactured products, from the consumers’
point of view, in terms of satisfaction of the
emerging basic needs.

The wunused and constantly emerging
opportunities for growth and perfection of
production, improvement of its ultimate results
(increased production and sales of products,
reduction of production costs, growth of profits
are the internal production reserves of industrial
enterprises (Fig. 1) [4, 9, 11, 12]. Production
reserves are characterized by the inconsistency
between a current use of the production resources
and a much higher potential of production
resources in case losses and wasteful expenditure
are eliminated, and scientific achievements and
technical progress are applied.

The formation of the production reserves is a
continuous process, as it is related to scientific
and technical progress, and the improvement of
the organization of labor and management [7].
Production reserves must be distinguished from
the losses resulting from malfunctions, deviation
from the established operating practices, and
violation of technological discipline. While
analyzing and identifying the reserves, the
researchers should primarily clarify the analyzed
level or the basis of comparison.

The goal of the reserves selection is to
increase production and sales rates, achieving the
level of profitability that is high enough to hold
the competitive positions and to increase the
company value. Search and evaluation of the
reserves implies quantitative modification of the
potential production growth as a result of more
efficient use of the resources and optimal
combination thereof, as well as increased market
presence of the organization.

Use of the lean production model as a tool for
identifying the production reserves and for related
optimization of the operational activity, represents
a breakthrough approach to management and
administration of the industrial enterprises,
maintenance of its long-term competitiveness
without significant capital investment.
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Reserves of the enterprise

Production reserves

Reserves of instrument of labour

Reserves of subjects of labour

Work time reserves

Reserves of the ready product

General production reserves

Non-production reserves

Economy (full rejection)
of vehicles

Liquidation of payment
of fines, penalties

Economy of other funds

Fig. 1. Typology of enterprise’ reserves

According to the results of statistical studies
and sociological opinion polls, penetration of the
elements of Japanese lean production system into
the Russian industry is rather sound — about
30 % [3]. The concept of lean production includes
optimization of the production processes, in order
to achieve simultaneous cost reduction of the
company’s basic products, and to improve their
quality. Dependence between the product cost
and its quality has been traditionally considered as
direct dependence, i. e. high quality product, as it
was assumed above, cannot be cheap for the
manufacturer. The concept of lean production
represents the product price/quality dependence
rather differently. Quality product is a product
during the manufacture of which the production
loss level as low as possible. Thus, the set goal
becomes quite attainable. However, introduction
of such a basic and simple, at first glance,
concept is actually a complex managerial,
organizational, and communication process. The
problem is that the Lean production concept has
been developed and initially applied in the
automotive business. The basic models and
methods of lean production must be established in
view of specificity of the business operation and
should be adapted to the latest demands. For the
major sectors of public economy, the adaptation
of lean production model has only just begun.

The relevance of the application of the lean
production model in Russia has been appreciated
at the governmental level. At a meeting of the
Modernization Commission, President of the
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Russian Federation noted that, in order to
improve the competitiveness of the national
enterprises and their performance efficiency, it is
essential to be engaged in the development of
production systems. In this sense, he seemed to
have much concern in the concept of <«lean
production and economic thinking»>, and he
believes that Kaizen philosophy of continuous
improvement is just a «godsend»:.. fotal exclusion
of losses — all that does not add value to the end
product — is the top issue now. These losses are at
the bottom of actual reasons for the low productivity
and low efficiency of the domestic enterprises... «

The Government of the Russian Federation
has ordered to consider, in the nearest future,
the possibility of the domestic enterprises to
apply advanced production  organization
methods. The lean technologies and ideas of
operational excellence themselves are important
enough to be included in the compulsory
curriculums of the universities and post-
secondary educational institutions.

The concept of lean production is gaining
much popularity in Russia. Many manufacturers
are committed to cost reduction, increase in
productivity and the improvement of quality.
Lean production corresponds to the process
model of management of an industrial
enterprise, so that it is traditionally represented
as a process that consists of the following five
stages of implementation [6]:

— definition of the consumer value,
— making the consistent value stream,
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— ensuring the stream continuity,

— ensuring it to be customer-oriented,

— constant commitment to excellence,

The concept of lean production was changing
historically, gradually transforming into the idea
of a lean enterprise. This is quite natural, since
production is directly related to non-productive
service agencies and, if production is in good
order, but the rest of the organization lies in total
anarchy, lean production will be of no use at all.

The functional goal of each component of
lean production is to achieve its own target,
while an interaction of components facilitates
the main purpose of the production system:
maximizing the product quality and minimizing
the production costs.

The functional goals of the components of
lean production are based on the essence of the
major tasks thereof.

The process of continuous improvement
(kaizen) represents one of the basic organizational
techniques in modern business. The basic purpose
of kaizen is improving performance through the
company’s internal resources.

The set goal is conventionally divided into
the three main components:

— Improvement of the finished product quality;

— Cost reduction of each product;

— Delivery on «just-in-time» basis.

The 5S System represents the technology of
work space organization aimed at in
improvement of labor productivity. The purpose
of 58S is the formation and maintenance of the
working order in the process of added value
creation. The 5S system implies achievement of
the following production goals:

— Strategic: increase in labor productivity:
reduction of spoilage rate;

— Tactical: identification and elimination of
deviations from the normal operation,
elimination and exclusion of malfunctions,
improved labor safety.

Detecting the sources of manufacturing
defects Global 8D is the process of systematic
problem solving, which consists of 8 stages
(tasks) functioning at the same time and
determining the key reasons behind the problem,
thus preventing its reoccurrence [10]. The main
purpose of G8D is to find the place and the
reason dehind the production problem (failure,
malfunction, defect, non-conformity), its
elimination and preventive improvement of the

production system, in order to exclude its
reoccurrence in the future operations.

An important facility for production
processes improvement is the Statistical Process
Control (SPC). Statistical process control implies
monitoring the condition of the processes
through measuring some of the parameters of the
manufactured products or manufacturing
processes. The purpose of SPC is a gradual
relinquishment of production quality control to
be replaced by process quality control, which
may ensure the elimination the systemic failures
of the production system until the occurrence
thereof, and ensure stability and reproducibility
of the production behavior.

FMEA (Failure Mode and Effects Analysis)
represents analysis of the types and post-effects of
failures. FMEA is a methodology for the analysis
and identification of the most critical steps, for
the purpose of quality control. The purpose of
FMEA is to analyze all possible system errors and
determine their results or effects on the system, in
order to classify all the errors in terms of their
criticality for the system’s operation.

TPM (Total Productive Maintenance) is
servicing of the equipment, allowing for
achievement of its maximum efficiency over the
entire life cycle involving all the staff. The
purpose of TPM is to create an enterprise which
will be constantly striving to the utmost and
comprehensive improvement of the production
system efficiency. To achieve the above goal, a
system focused on the prevention of any types of
losses must be introduced («no accidents», «no
damages», «no defects») throughout the entire
life cycle of the production system.

JIT (Just In Time) represents a method of
company inventory management, which has
been designed to improve return on investments,
efficiency and quality of work through drastic
reduction of the inventory level [1]. A consistent
application of JIT allows to achieve the following
main objectives of an enterprise: simplification of
warehouse material flows, synchronization
thereof with the production schedule, reduction
of inventory storage-related costs.

Kanban (Smart Card) represents a planning
system which allows to determine what, when and
how much shall be produced. This is an
appropriate element of the JIT concept
introduction. Kanban is used as an indicator of
demand, immediately transmitting the signal over
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the entire supply chain. It represents the «pulling»
system which is guided by demand in the extreme
right point of the supply chain. The main goal is
to produce just the necessary volume of products
within strictly defined period of time, in order to
reduce the time of keeping the product at each
production site and in a warehouse, thus using the
time of production and delivery to the consumer
as a competitive advantage. The application of the
Kanban system regulates the quantity of goods
produced at an enterprise [2]. Kanban is called a
signaling system of lean production, because it
controls the production as skillfully as the brain
and the nervous system (the first signaling system)
do to the human body. The main advantage of
Kanban is to prevent overproduction. The
purpose of Kanban system is to produce only the
desired products in the required quantity and at
the right time. In Japanese, the word «kanban»
means «tag» or «mark».

The application of the WG Model (Working
Group) — Model of Working Groups (WG)
implies a permanent creation of the cross-
functional teams of company employees, to
achieve fast implementation of the internal
corporate goals. Such goals can be either of
scientific-research nature and imply development
or introduction of the new intracompany projects.
Workgroups operate within the predetermined time
interval from few weeks to several years. Upon the
termination of the specified time or achievement of
the set goal, they are dissolved. The objectives of
the working groups are:

— creation of the reference document,
technique;

— establishing the intracompany standards;

— solving the system or network related
problems;

— continuous improvement of the production
processes.

TOM — Total quality management is the
philosophy of comprehensive quality management,
which has been successfully launched many years
ago in Japan and the USA, upon the introduction
of the initiative of giving awards to the companies
that have achieved the highest product quality [8].
The main idea of TQM is that the company must
focus not only on product quality, but also on
quality of the organization of work, including the
work of the staff. TQM implies permanent parallel
improvement of the 3 components thereof:

— product quality;
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Fig. 2. Management of the reserves of labor
instruments, subjects of labor and finished product

— quality of processes organization;
— staff qualification level.

Quality is defined by the following categories:
— meeting the customers’ requirements
— growth of the company’s
effectiveness
— increase in the company’s employees’ job
satisfaction

The compensation of the internal
production reserves is achieved through the
implementation of the functional goals of lean
production, thus it should be taken into
account that the utmost efficiency of the
production system can be achieved subject to
simultaneous implementation thereof.

Reserves of labor instruments are formed
due to application of the policy of saving fixed
production assets (Fig. 2). The classical concept
of such a strategy would inevitably lead to the
decline in the quality or productivity of the
main production processes; the application of
the lean production instruments allows to
minimize the potential adverse effects while
achieving clear competitive advantages. Similar
trends are observed in the identification and
compensation of the subjects of labor and the
finished product.

financial
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General production reserves (Fig. 3) which
are understood as the reserves related to the
organization of the production process, are
formed on the basis of applied organizational
and production technologies. Their identification
and compensation constitute a component
of corporate strategy based on the introduction
of such models as kaizen, kanban, TQM, JIT,
and 5S.

The mobilization of reserves allows to increase
production considerably with minimal investments
involved (capital investment) and minimal additional
consumption of materials, fuel and energy. It ensures
significant savings of public labor, improvement of
its productivity, decreasein production, and growth
of internal production savings. The mobilization of
production reserves is the most economical source
of industrial production growth.
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INFLATION AS UNCERTAINTY FACTOR
IN STRATEGIC FINANCIAL PLANNING SYSTEM
OF INDUSTRIAL ENTERPRISES

B.B. ITimeHnyHnKkoB

NHOJAINUA KAK PAKTOP HEOIIPEAEJIEHHOCTU
B CUCTEME CTPATEITMYECKOI'O ®UHAHCOBOI'O IINIAHUPOBAHUA
ITPOMBIIIJIEHHOT'O ITPEAIIPUATUA

The article discusses the importance of financial planning in the strategic planning of an industrial
enterprise; observes the causes of inflation in the Russian economy, forms of its manifestation, and their mutual
influence. The article proposes to complement the discounted cash flow method by moving average indicators
that would take into account the inflation rate in the development and implementation process of strategic
financial planning of an industrial enterprise.

INFLATION. STRATEGIC PLANNING. FINANCIAL PLANNING. CASH FLOW DISCOUNTING. MOVING
AVERAGE.

PackpriBaeTcsl 3HAUMMOCTh (PMHAHCOBOTO TUIAHWUPOBAHMS B CHCTEME CTPATETUIECKOTO TIaHWPOBAHUS TIPO-
MBIIIUIEHHOTO mpeanpusaTys. PaccMaTpuBaoTcs NpUUMHBI MHQISIUUKA B 3KOHOMUKe Poccuu, ¢popMbl ee mposiB-
JIEHUSI U UX B3aMMHoe BiusiHue. [lpennaraeTcsl IOMOJTHUTh METOA AUCKOHTUPOBAHMS NEHEXHBIX TTOTOKOB MpPH-
MEHEeHUEM MoKazaTeseil CKOMb3SIIUX CPEAHUX, KOTOPbIe YUUTHIBAIM Obl TeMIbl MHQIISIIMK B Ipoliecce paspa-

OOTKM M peanu3aly CTPaTermyeckKux (PMHaHCOBBIX TUIAHOB MPOMBILUIEHHOTO MPENIPUSITHSI.
WH®JIAINA. CTPATETMYECKOE IIJIAHMPOBAHUE. ®PUUHAHCOBOE [TIJIAHMPOBAHUE. TUCKOHTHPO-
BAHME JEHEXHBIX [TOTOKOB, CKOJb3AIIWE CPEAHHUE.

Planning financial resources and sources of
their coverage is one of the essential elements
of the strategic planning of an industrial
enterprise. The value of financial planning for
businesses is as follows: it realizes strategic goals
in the form of specific financial indicators,
provides financial resources for the input in
production plan, provides the possibility of
determining the viability of the company in a
competitive environment, and serves as an
instrument of financial support from external
investors.

On the one hand, planning prevents
erroneous actions in the areas of finance, on the
other hand, it reduces unused opportunities.

The main objectives of financial planning at
the enterprise are:

— providing  production, investment and
financing activities with the necessary financial
resources;

— identifying ways of effective capital
investment and the assessment of its rational use;

— finding internal reserves to increase profits by
means of economic use of funds;

— establishing rational financial relations with
budget, banks and counterparties;

— safeguarding the interests of shareholders and
other investors;

— controlling the financial condition, paying
capacity and creditworthiness of the company.
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The financial plan is intended to provide
financial resources for the entrepreneurial plan
of the business unit; it has a big impact on the
economics of the enterprise. This is due to
several circumstances.

Firstly, the financial plan compares the
planned expenditure with the implementation of
the real opportunities, and, as a result, is achieved
by adjusting the material and financial balance.

Secondly, the articles of the financial plan are
associated with all the economic indicators of the
enterprise and linked to the main sections of the
business plan: production of goods and services,
research and technology development, production
and management improvement, production
efficiency, capital construction, logistics, labor
and personnel, revenue and profitability,
economic incentives, etc.

Kolbachev E.B. stresses the importance of the
financial condition of the company and the
indicators characterizing it in the modern
production system. «The financial condition of the
company is the result, on the one hand, of its
production and economic activity, on the other
hand, of the external environment (to which the
production and business activities of the enterprise
should be adequate). In addition, the financial
figures are, in essence, one of the many information
resources available to the enterprise, and should be
considered as part of the overall resource system.
This approach does not contradict the
fundamentals of the modern market economy» [4].

Thus, financial planning influences all the
aspects of activities of a business unit by
selecting the objects of financing, transferring
funds and promotes the rational use of
manpower, material and financial resources.

Financial planning is inextricably linked with
the use of indicators of monetary value. In terms
of money circulation when the monetary unit is
a unit of account and measurement of
commodity prices and subject to inflationary
depreciation, plan figures can acquire a high
degree of conventionality.

Inflation is a complex multifactorial socio-
economic process determined by the interaction
of the sphere of production and the sphere of
circulation, disproportion between different
spheres of the national economy: accumulation
and consumption, supply and demand, revenues
and expenditures of the state, money supply in
circulation and money needs of the economy.
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Typical manifestations of modern inflation
are a general rise in commodity prices and the
depreciation of the national currency against
major foreign currencies. In a market economy,
the crisis of monetary circulation can be judged
only by the dynamics of prices, so inflation is
both a monetary and price phenomenon.

Modern inflation may be caused by both
internal and external factors, the most important
of which are:

— excessive emission of currency;

— loss of confidence in the national currency;

— off-balance country pay balance.

Excessive emission of currency is determined
by a number of factors:

— imbalance of public expenditure and
revenue, budget deficit, widespread use of
domestic borrowing to cover the budget deficit
which increases the money supply, and therefore
leads to higher prices;

— increasing the mass circulation of credit
instruments which result in the expansion of the
credit system;

— releasing into circulation means of payment
which are not completely state-controlled (e.g.
finance bills);

— excessive investment which leads to the
overproduction of some goods and, at the same
time, to a deficit of others, which increases the
imbalance in the economy and monetary system;

— faster growth of wages in comparison with an
increase in labor productivity (this phenomenon
can take place in the public sector as a result of
populist policies to increase the incomes of the
population), etc.

Non-monetary causes of inflation define it
indirectly, but ultimately lead to higher prices
and the depreciation of money. Therefore, it is
advisable to allocate the following non-monetary
causes of inflation:

1. The deformation of the structure of the
economy. In the case of excessive development of
heavy industry and mining, their employees come
to the consumer market with a high level of
income without producing non-production goods.
In this case, excessive demand is formed alongside
the gap in supply of necessary consumer products.
In addition, it provides the basis for cost-push of
the latter. Adverse effects are also observed in the
case of growth of the service industry which
unjustifiably exceeds reasonable limits. The fact is
that the service industry is characterized, on the
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one hand, by the slower growth of labor
productivity compared to the sectors of material
production, and on the other hand, by a large
proportion of wages in total production costs.

2. The militarization of the economy. State
funding of military spending will inevitably lead
to an increase in money supply at relative
impoverishment of the market of consumer
goods and services.

3. Monopolism in  economy. Natural,
economic, artificial monopolies are able to raise
their prices without corresponding increase in
consumer qualities. The prices are usually set by
the principle of «allocable costs of production plus
guaranteed profit». This leads to a lack of interest
in reducing costs and cost based management. As
a result, in particular, new technology which leads
to reducing costs is scarcely used in a natural
monopoly. In  contrast, capital-intensive
technologies are actively implemented.

4. The extraordinary circumstances of socio-
political and economic nature (union demands
for wage growth, strikes, growth of political and
economic instability).

5. Errors in the conduct of monetary, fiscal
and pricing policies of the state. In particular, in
the Russian Federation the taxation is
emphasized on indirect taxes. But indirect taxes
are directly included in the price structure. Thus,
the Russian practice of taxation leads to higher
prices and requires corresponding growth in the
money supply.

Among the external causes of inflation we
should highlight the following:

— the inflow of foreign currency into the
country in exchange for domestic currency,
which demands additional issue of national
means of payment;

— the falling rate of the national currency leads
to an increase in import prices and promotes the
growth of the general price level in the country;

— high demand for imported goods which are
more expensive in comparison with similar
national products, which promotes the rise in
price of the latter through the mechanism of
«pulling» the price level.

As a complex, multifaceted phenomenon,
inflation can be classified from different
perspectives. The factors determining inflation
can be classified into two types.

The first group includes the factors that
cause excess demand (for money supply) over

supply (commodity weight), which results in the
violation of the laws of monetary circulation.
Eventually, demand pull occurs. The logic
circuit is as follows. Excess of demand over
supply causes an increase in price. Higher prices
at fixed costs provide profit growth and growth
of workers’ income. This growth leads to the
next round of increase in demand, a new level of
pricing up. Typically, this type of inflation is
most often seen at full employment.

The second group consists of the factors that
lead to the initial increase in costs (the costs of
salaries, materials, energy, etc.) and the prices of
commodities, supported by further pulling of the
money supply to a higher level. There is cost-push
inflation. The logic circuit: the growth of the
prices of factors of production (production costs)
determines the reduction in supply of goods and,
therefore, increases in commodity prices. An
increase in nominal wages, however, does not
mean an increase in real wages, as prices rise
faster. The increase in wages, increasing costs of
raw materials, components, fuel, energy, etc. gives
a new impetus to the growth of production costs,
which leads to a new rise in prices. If the money
supply does not increase quickly, does not adapt
to the increased level of prices, a cash flow
problem arises. There is a danger of business
interruption, reducing community weight.

Cost inflation can induce the so-called
inflationary spiral of prices and wages. Wage
growth in the revision of the tariff agreement
between employers and employees under certain
conditions is a source of aggravation of cost
inflation. Originally, a new level of wages is
established in the relevant segment of the labor
market, then a change in the general level of
wages in the whole country. If this process is not
balanced by countervailing factors, such as labor
productivity growth, the increase in unit costs of
production leads to a reduction in production.
With the increasing demand, reduction in the
supply leads to higher prices. Rising prices, in
turn, give impetus to the beginning of the next
negotiation of workers and employers about the
changes in earnings. Thus, the situation is
repeated at a new level, the next turn of the spiral
«wages — price».

Proposal inflation is a variety of cost-push
inflation. This type of inflation is associated with
underutilization of production capacities, for
example, in connection with the technical
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reconstruction and modernization of fixed capital.
Underutilization of the available capital leads to a
reduction in output, and hence to a decrease in
the economies of scale. This is expressed in the
growth of unit costs. A higher cost per unit of
output reduces profits and volume of production,
which the firm is willing to offer at the current
price level. If the degree of price elasticity of
demand can shift the increased costs to the
consumer, it may lead to a decrease in supply of
goods and an increase in prices.

Demand pull and cost-push inflation are
linked. Excessive money supply in the economy
creates increased demand, in response to which
prices growth occurs. Being a product of
unbalanced monetary circulation, demand
inflation spreads further, increasing irregularity
and disproportionate development in various
areas of management, ultimately leading to cost-
push inflation.

In modern Russia, the fight against inflation
is the prerogative of the Bank of Russia (Russia
is no different from other countries in the
formulation of the key objectives of the Central
Bank), in line with global trends following the
ideas of monetarist concept of state economic
regulation. However, unlike in developed
countries, the causes of inflation in Russia are
not so much determined by monetary factors as
by the tariff policy of the natural monopolies. So
it's hard to expect the desired result of inflation
targeting only by the Bank of Russia.

In connection to this, the subjects of
economic relations that are not directly related
to the monetary authorities should contribute to
the reduction of the rate of inflation and forecast
of its level in the future. This approach to the
problem of inflation fits into the concept of
shared values of business and society.

Here we vindicate the position of Akmaeva
R.I. «Like in Western companies that have
adopted the idea of shared values, the leaders
and managers of Russian companies will also
require new knowledge and skills for better
identification the pressing needs of society, the
understanding that business and society need to
reunite and business should take the initiative,
and government agencies must learn to work so
that common values came in the foreground in
their activities» [1].

Thus, the rate of inflation not only should be
taken into account when planning internal
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indicators of individual industrial enterprises, but
also when assessing the innovative potential of
the industrial cluster.

Babkin A.V. identifies the following groups of
parameters of estimation of innovative potential of
enterprises of the industrial cluster [2]:

— financials indicators;

— indicators of workforce potential ;

— indicators of inventory and
management;

— information resources indicators;

— organizational and managerial indicators;

— indicators of market position;

— innovation indicators of the company.

Each of the above groups of indicators
involves the prices of inputs or finished products,
which in the course of time are subject to
adjustments that take into account inflation rate.

The amount of money in different time
periods are brought to the desired point in time
now and in future by means of two basic methods
— the method of compounding interest rates and
interest discount. At that, the interest rate
(interest rate — r) is a standard. In our case, the
interest rate represents the rate of inflation.

Accretion is understood as the process of
increasing the initial amount as a result of interest
increase. Economic meaning of the accretion
method consists in determining the quantity which
is or may be obtained from an initial (current) sum
as a result of conducting the operation. In other
words, the method allows determining the future
value (future value — FV) of the current amount
(present value — PV) after a certain period of time
based on the given interest rate r.

Operations of money accretion at an interest
rate are more simple and fairly well understood,
since we have to face them quite often when
borrowing or lending money. However,
discounting of cash flows is not less important,
as well as bringing their future value to the
current time point to ensure the comparability of
time—phased payments.

Discounting is the process of computing the
value at a given time by its known or perceived
value in the future.

In economic rationale, the discounted value
of PV shows contemporary (from the current
time point) value of the future value FV.

It is obvious that discounting, in its essence,
is a mirror image of accretion. The interest rate r
used is called the discount rate.

logistics
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Depending on the conditions of financial
transactions both accretion and discounting
may be carried out with simple and complex
interest.

As a rule, simple interest is used for short-
term financial transactions that last less than a
year. In this case, the basis for interest
calculation for each period is the original
(initial) amount of the transaction.

In general, accretion and discounting at the
rate of simple interest is carried out according to
the following formulas:

FV =PV + m),

a4
(1+mm)’

where n is the number of periods; r is interest
rate.

Compound interest is widely used in the
long-term financial operations which last over
one year. However, they can be used in short-
term financial transactions, if specified by the
terms of the transaction or due to objective
necessity (for example, high levels of inflation,
risk, etc.). Here the basis for interest calculation
for the period includes both the original amount
of the transaction and the amount of interest
already accumulated by that time.

FV = PV(1+r)",

4
A+r)"

In effect, depending on the terms of a
financial transaction, interest may be charged
several times a year, for example, monthly,
quarterly, etc. In this case, the ratio to calculate
the future value will be:

FV=PV(1+L) ,
m

where m is the number of interest periods per
year.

There is often a need to compare the
conditions of financial transactions that involve
different interest periods. In this case, interest
rates should be reduced to their annual
equivalent:

EPR=(1+L) 1.

The resulting value is called an effective
interest rate (effective interest rate — EPR), or
the rate of comparison.

There are several different ways to identify the
main trends and forecast financial growth within
the method of discounted interest rates: moving
average, analytical graduation, mechanical
evening out and others.

Moving average is a fairly simple tool to
graduate price ranges, which makes any trends
more visible. The simple moving average is
defined as the average price in several periods,
ending with the current one.

In order to identify the main trends by the
moving average method, we should first of all
define its units. The units of the moving average
shall be composed of the number of periods
corresponding to the yearly cycle of activity in
the studied phenomenon. When applying the
method of moving average to monthly dynamics,
12-termed moving averages are calculated,
followed by centering the values obtained. The
term «moving average» means that a set of
averaged values is continuously moving in time.

This method allows detecting a trend to
describe it, but it is impossible to get a
generalized statistical evaluation of the dynamics
by this method. The solution to this problem is
achieved by analytical alignment.

The main content of the analytical method
of graduation is that the main development trend
of yt is calculated as a function of time:

Yt = £(b).

The determination of the theoretical
(calculated) levels yr, is based on the so-called
adequate mathematical function that best reflects
the basic time series trend.

The most important problem to be solved in
the application of the analytical method of
graduation is the selection of the mathematical
function used to calculate the theoretical trend
levels. The conclusions about trend patterns of the
phenomena depend on the solution of this
problem. If the selected math function is adequate
to the main trend of temporal development of the
phenomenon, the trend model synthesized on this
basis may have useful application in the study of
the dynamics of commercial activity on the basis
of key financial indicators, forecasting and other
practical purposes.
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There are different types of temporal
development of statistical indicators: even
development, uniformly accelerated (uniformly
decelerated) development, development with
variable acceleration (deceleration), exponential
development, and development with a slowdown
at the end of the period.

The selection of appropriate function is
performed by the least square method — the
minimum deviation of the sum of squares
between the theoretical y# and empirical y;
levels:

(Yt - Yi)> — min.

The essence of this method is to find the first
and second successive difference.

To describe the main trend of the time series
we use the following equation:

Y =aq +alt,

where a,, a, are the parameters of the equation; ¢
is time.

Thus, power functions are used when
modeling the main trend of financial
performance. This is due to the fact that the
parabola and linear functions describe the
increase or decrease trend more accurately.

When additional properties appear, more
sophisticated methods are necessary.
Identified trends of indicators of the

financial activity may extend to their future
development. The theoretical basis for this is the
property of the socio -economic phenomenon —
inertia. That is, it allows identifying the
relationship between the dynamic equations.
Extrapolation gives the opportunity to get the
point wise value of financial performance
indicators forecast.

But in any case, the method of extrapolation
cannot be the only method to confine to.
Adapted forecasting methods, the Brown’s
method, in particular, and a harmonic balance
method are necessary.

The essence of the Brown's method is that
the number of time series is smoothed using a
weighted moving average where the weights are
subject to exponential law. This average is called
exponential and is denoted S/(y). It allows on the
basis of information on the economic dynamics
of the process to trace patterns on the most
important, i. e. the last levels. The influence on
the early levels is not very high, as they are given
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the least weight. Exponential moving average is
calculated by the formula:

S, =ay, +(1-a)S,_,,

where S, is exponential average value at the time
t; y, is the value of the economic process in time
t; a is the weight of " value of time series (or
smoothing parameter); S,_, is exponential

average value at the time # — 1.

The formula shows that in calculating the
exponential average S(y) only the previous
exponential moving average S, _, and the last

observation are used, and all the previous
observations are neglected. A  consistent
application of the formula makes it possible to
calculate the exponential moving average S(y) of
the values of all the levels of time series.

The most important characteristic of a model
of exponential smoothing is the one on which
the forecast is actually calculated. The closer to
1 the value of the parameters is, the higher is its
value for the forecast. That is, the forecast takes
into account mainly the impact of recent levels
of time series. If the parameter value is close to
zero, the time series weights dynamics decrease
slowly, which means that the forecast takes into
account all previous series levels. Typically, the
value is selected based on the careful analysis of
the raw data, but in some cases this value is
determined based on the smoothing interval
formula:

2

a= ,
n+l

where n is the number of initial data in the time
series.

However, it should be kept in mind that in
this case the parameters are totally dependent on
the number of observations n. Most often, to
solve practical problems and is assumed to be
0.1, 0.15, 0.2, 0.25, 0.3.

Exponential smoothing method has its
advantages and disadvantages. Among the
advantages of the method it is necessary to note
its accuracy, which increases with the number of
levels of the series. Economic series tend to be
short so the study of economic time series
method of exponential smoothing does not have
time to reflect all the changes that occur in a
number of speakers. There is no method for
selecting the optimal value of the smoothing
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parameter. The accuracy of this method
projections decreases with an increase in a
forecast interval. It is effective for short-term
forecasting.

An important element is the accuracy and
reliability of the forecast. The accuracy of the
forecast is usually judged by the value of the
forecast error, which is defined as the difference
between the predicted value and the actual value
of the variable.

In determining the forecast error, we often
calculate a relative error — the ratio of the
absolute prediction error for the expected (or
actual) value of the attribute. It should be noted
that the verification of accuracy of the forecast
unit indicates a small degree of accuracy, since a
large number of different factors affect the
formation of the phenomenon investigated.

H. Theil proposed to use mismatch factor for
measuring the quality of forecasts. The proposed
ratio is calculated as the quotient of the square
root of the sum of squares of the absolute
prediction error divided by the sum of the
squares of the actual change in the variable.

In case the mismatch factor Kn = 0, all the
values are the same (with perfect forecast). If Kn
= 1, the forecast has an error [5].

In summary, it should be noted that at
present in the Russian Federation direct state
and regional regulation of prices is carried out by
means of:

— fixing prices and tariffs;

— fixing maximum prices and tariffs;
— fixing growth rates of prices limits;
— fixing profitability limits;

— fixing recommendation prices for key
products;
— fixing parity prices.

The specific nature of Russian inflation
requires special techniques and methods of
regulation. The purpose of this regulation is to
establish control over inflation and achieve
growth rates acceptable for the national
economy. The improvement of anti-inflation
policy in Russia should be aimed, in our
opinion, at the following objectives. The first
goal is the revival of real investment and
sustainable growth of the national economy.
Another compelling issue is restructuring of the
economy and adapting it to the needs of the
market at the expense of de-monopolization and
regulation of existing monopolies, promotion of
competition, conversion of the military-industrial
complex, government promotion of industries
and high-tech enterprises and high-tech industry.

One of the pressing problems in modern
Russia is the reorganization and restructuring of
the banking system, the shift of banks from
speculative operations and lending operations to

serve the real sector of the economy,
development of means to hedge risks of banks
and depositors, strengthening banking

supervision. In order to ensure availability of the
required financial resources to the real economy
enterprises, recovery of the stock market and
control over its activities should be ensured;
protecting the interests of Russian producers by
protectionist trade policies, effective regulation
of exchange rate, reducing the dependence on
foreign loans by generation resources; restraining

-fixing maximum supply and sales and «capital flight> and its repatriation; overcoming
margins; inflationary expectations by achieving political,
— declaring prices; economic, and legal stability in the country.
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PROBLEMS OF EVALUATION OF INNOVATIVE BANK ACTIVITY

JI.B. Kox

IMPOBJIEMbI OHEHKN BOPEKTUBHOCTU
VHHOBALIMOHHON JEATEJIBHOCTU BAHKA

This article describes the key principles of the effective management of innovation activity. Reasons for the
use of the system of indicators of efficiency of innovative bank activity are revealed. Requirements to the
corporate system of KPI of innovative activity are justified. Balanced scorecard as the most appropriate method

to evaluate the efficiency of innovative bank activity is proposed.
BANK. INNOVATIVE BANK ACTIVITY. EFFICIENCY. EVALUATION.

ChopMyTUpoBaHbl KJIIOYEBBIE MPUHLMUIE 3((PEKTUBHOIO YIPABIEHUS WHHOBALIMOHHOM IEATEIbHOCTBIO.
BhISBIEHBI MPUYMHBI UCITONB30BAHUS CUCTEMBI ITOKaszaTeleil 3(D(GEeKTUBHOCT WHHOBALIMOHHON IEATEIHLHOCTA
6anka. O00OCHOBaHBI TPeOOBAaHMS K KOPIOPATMBHOM CHUCTeMe ToKazaTesell 3¢p@GEeKTMBHOCTA WHHOBAIIMOHHON
nesarenbHOCTH. IlpemnoxeHa cOalaHCHUpOBaHHAs CUCTEMA IIOKa3aTeleil Kak HaumOojee IpUeMIIEMBIA METO[
OLIEHKN 3(P(HEKTUBHOCTH WHHOBALIMOHHOM IeATEIBHOCTH OaHKa.

BAHK. MHHOBALIMOHHAS OEATEIIBHOCTb BAHKA. DOO®EKTUBHOCTDL. OHEHKA.

A lot of banks have recently begun to regard
their ability to evaluate products and services, to
offer customers technology-based banking services
and to promptly modify their market behavior as
a major success factor. Ultimately, it all comes
down to the execution of a bank’s development
strategy which greatly depends upon innovative
services, products and technologies. Thus,
innovation in banking is gaining significance and
will become even more important in the new
economy.

Innovative processes must be manageable.
When applied to banking, the key principles of
efficient innovation management have been
formulated as follows.

1. The principle ‘scale of novelty’ determines
how novel the innovation is.

2. The principle of potential asserts that the
innovation should conform with the bank’s
strategic plans and be implementable.

3. The principle of  client-centeredness
manifests that innovations in banking are to be
primarily aimed at customers.

6. The principle of outdistancing states that
with banking innovations it is essential to
anticipate your clients’ needs and keep up with
your innovative customers.

5. The principle of feasibility (or the principle of
resource endowment) means that the innovation is
theoretically feasible, i. e., physical, financial and
human resources required for putting the
innovation into practice are readily available.

6. The principle of institutional clusters of
innovative ideas implies that efficient innovation
management in a bank requires setting up
specialized departments of research and
development in charge of innovative projects.

7. The principle of time limitation emphasizes
the importance of establishing the project
execution timeframe, from the time an
application is received until the innovation is a
part of banking practices.

8. The principle of measurability assumes that
there must be an innovative performance
measurement system using both quantitative and
qualitative indicators.

9. The principle of efficiency means that the
above-mentioned  measurement  system  of
quantitative and qualitative indicators can help to
assess the practicality of the implemented
innovations and the efficiency of innovation
management.

As the principles of measurability and
efficiency manifest themselves in the banking
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context in many ways and are of vital importance,
the problem of evaluating bank performance amid
vigorous innovative activity requires detailed
consideration.

The application of the measurability and
efficiency principles calls for the creation of a
balanced scorecard system that would assist in
determining a company’s aptitude for innovative
decisions.

The need for a scorecard system of the
innovation performance measurement in banking
arises due to the following reasons.

1. The system of innovation performance
measurement indicators is based on objective
numerical data that allows for quantitative
performance assessment of innovation and
calculation of innovation-related costs; in the
end, it is the data that leads to purposeful
managerial decisions.

2. Utilizing a scorecard system of innovation
performance is in the company’s strategic
interests. An innovation process should be an
integral part of the core business processes.
Banking activities should constitute a coherent
whole aimed at achieving stated objectives.

3. Exploiting innovation performance indicators
can facilitate the equitable allocation of resources
to ‘traditional’ and innovative business activities.
Thanks to innovation performance indicators it is
possible to find out if the innovation performance
lived up to expectations by comparing the actual
indicators with the target ones.

4. Innovation performance indicators can be
used to encourage employees to take the
initiative.

A corporate balanced scorecard system of
innovation performance evaluation should meet
the following requirements.

1. There should not be too many indicators,
as the evidence provided by successfully
operating systems shows that, at the executive
level, it is best to have no more than eight to ten
indicators to work with.

2. When establishing a system, one should
select those indicators that are, firstly,
independent and, secondly, are focused on
different aspects of innovation processes.

3. A scorecard system should comprise both
quantitative and qualitative data.

4. A system of innovation performance
measurement indicators has to be integrated into
a corporate bank performance evaluation system.
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5. Creating autonomous scorecard systems of
innovation performance for each structural
department of the bank is unacceptable. In case
an autonomous innovation performance system
is allocated to a separate department, it should
conform to the whole bank system, i.e., the
general-to-specific approach is to be followed.

6. First and foremost, a system of innovation
performance measurement indicators should satisfy
the requirements of a customer-centric approach
adopted by a bank. If a bank’s policy is driven by
profit-and-loss reports, it is bound to put increased
emphasis on cost saving. Should this happen, there
will not be much of a chance for competitive
growth. Innovation performance indicators are
intended to show customer satisfaction with
innovative products, services and technologies
supplied by the bank. In this instance, it is
advisable to consider the following indicators:

— the ratio of customers using banking innovation
to the total number of the bank’s customers;

— the ratio of customers regarding the bank as
innovative to the total number of the bank’s
customers.

7. Continuous assessment of the utilized
innovation performance indicators is of critical
importance. As the development process never
stops, some indicators may cease to be relevant
or require different computation algorithms.

8. A scorecard system is meant to reveal
reasons for both success and failure of innovation
processes, thus minimizing the risk of future errors.

Establishing a system of innovation performance
indicators is a challenging task. According to a
recent survey by PricewaterhouseCoopers, almost
a half of top managers among 355 North
American private companies attempt to measure
innovation with a system of quantitative
indicators. The following criteria were used to
measure success of innovative decisions: impact
on company revenue increase (78 %), customer
satisfaction (76 %), revenue increase from new
products (74 %), performance improvement (71 %),
profitability dynamics (68 %). At the same time,
organizations use different approaches to measure
their innovative activity, and few of them use a
reliable scorecard system which is well integrated
in the strategic vision of the company [7, 11].

Considering the implementation of innovation,
the majority of executives discourse on market
share, customer satisfaction, improvement of
customer service, product diversification, but
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when it comes to the execution phase of a
specific project, the whole problem comes down
to figures, that is what the impact of the
innovation will be, how to weigh up the merits
of one project versus the other and choose the
most beneficial one. Business performance is
measured by profit markup, revenue increase and
growth of earnings from new products.
Nevertheless, such innovation indicators as
customer satisfaction, market share gains and
competitive growth may also be utilized to assess
the company performance, as business has to
operate in the new information economy. This

implies that, in the given context, a new
approach to understanding and evaluating
innovative performance of any business,

including the banking sector, has to be adopted.

It is certainly possible to use traditional
expensive measurement methods in the age of
the new economy, but the question is whether
this approach will provide an objective appraisal
of quite an intricate effect of information
technologies and innovative processes on the
final result of a company’s activities.

One of the distinguishing characteristics of the
new economy is that service industries, including
financial services organizations, start to account
for the largest share of GDP. Performance
evaluation of these industries is not so much a
quantitative as a qualitative concept. The
traditional performance measurement system
relies on the statistical methodology which
renders it unable to evaluate such essential
phenomena of the new economy phenomena as
dynamism, focus on innovation, and adaptability.
As a result, the traditional system based on
economic indicators fails to encompass the factual
information technologies performance while
tending to statistically undervalue it.

‘The irony is,” says Erik Brynjolfsson, a
world renowned expert on high-technology
industries, ‘that while we have more raw data
today on all sorts of inputs and outputs than ever
before, productivity in the information economy
has proven harder to measure than it ever was in
the industrial economy.’ [8]

So, performance evaluation in the new
economic reality requires a new up-to-date
measurement framework. Only then can the
existing, but not yet fully recognized, economic
impact of the new economy be evaluated
objectively.

All of the aforesaid is applicable to banking
with its current trend towards innovation. Also,
innovation performance in banking should be
evaluated with due regard to the strategic goals
of the bank. Criteria for innovation performance
in banking should include financial results of
innovation (income and profits, return on
innovation) as well as all the set of bank
performance indicators (competitiveness,
liquidity, credibility, risks) with consideration for
their financial value and consistency with the
objectives relevant to the bank and its socio-
economic  environment. When evaluating
performance, it is vital to take into consideration
the whole range of individual advantages and
achievements (that are of critical importance for
any bank) all of which can hardly be identified
by applying mathematical ‘resources-costs-
results’ models. In such a manner it is possible
to retain the most valued customers while
attracting new ones, to expand service offerings
for primary customers, to increase the speed of
transactions and to enhance banking security.

The whole range of criteria is to be regarded
as a system or a combined characteristic that
reflects the correspondence of a commercial
bank’s objectives with its observed performance
at any given moment. Therefore, only meeting
all the criteria makes innovation efficiency of the
bank obvious.

The information economy has predetermined
the emergence of new tools that allow to
measure innovation performance by making use
of quantitative as well as qualitative indicators.

Current bank performance evaluation systems
appear to be a new tool providing a bank with a
path to long-term success. Such systems
constitute a strategic management system which
enables resources allocation, personnel management,
data collection and the improvement of
management processes. Every element of this
system is related to the very essence of business:
acquisition of new customers, a diversification of
new products and service lines, intangibles
including, increased brand value, etc. There are a
lot of ways to bring specific performance
indicators together constructing a comprehensive
system instrumental in company management.

One of the most well-known mainstream
evaluation methods in banking is the Balanced
Scorecard that efficiently aligns a company’s daily
activities to its strategic objectives [1—6, 9, 10, 12].
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In general, the algorithm for the model of
bank performance evaluation and its innovation
activity can be presented as the following process:

— setting up a mission and strategic goals of the
bank activity;

— the mission and bank strategy underlie the
development of a strategy for each bank unit;

— working out the hierarchy of goals aimed at the
mission achievement, where the bank innovation
activity is positioned at the level of strategic goals.

Afterwards, it is necessary to move on to key
indicators of the bank performance. The
importance of the key performance indicators is
determined in the following terms:

— clear and precise tools to evaluate each
bank unit;

— annual transparent indicators of each bank
activity;

— key performance indicators with 80 %
referring to standard bank processes and 20 %
referring to deviations;

— necessity of the operating system to manage
long-term motivation of the staff.

The system of key performance indicators
shall take into account four projections (finance,
customers, business processes, staff training). At
the same time, a number of indicators
characterize the local goal achievement by a
bank unit, whereas other indicators reflect the
goal achievement by the bank as a whole.

The next step for working out the system of
key performance indicators is to set up norms
(acceptable in a given period) for the indicators,
to draw up techniques for their computation and
to create the system of data collection.

On completing the process of working out the
system of key performance indicators (KPI) for all
divisions, it is necessary to verify the whole KPI
system, to set up the balance which has to be
changed according to the number of transactions,
planning indices, and common banking priorities.

The KPI system will help managers of
business units to solve the following problems:

— delegating authority and controlling key
parameters, which will allow the manager of a
business unit to focus on his/her responsibilities;

— improvement of business unit budgeting;

— staff quality improvement;

— maintaining and improving the status of a
business unit;

— transition from the reactive performance to
proactive performance;
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— decisions about priorities in managers' and
subordinates' performance.

The balanced system of indicators will allow
top managers to discuss the issues of current
performance and future goals. This method will
encourage top managers to reflect on
opportunities, on potential revenues, on evaluation
techniques of future bank results.

The bank innovative performance can be
evaluated using the existing balanced KPI system.
Launching an innovative product within a single
direction (e.g. in retail), it is necessary to add
modifications in order to evaluate the overall effect
of the innovation. Correcting the bank strategy will
be essential only in case the bank launches an
absolutely innovative service, unavailable in the
bank business before (e.g. entrance of clearing
banks to the stock market). Correcting the strategic
goals of a business unit, affected by the innovative
product, is feasible and shall be fulfilled.

Most significant modifications and corrections
will be made in the KPI system. If a bank launches
an innovative product or service, it is likely to have
to introduce new indicators targeted at the
evaluation of the innovative solution.

Having analysed the necessity and feasibility
of bank innovative performance evaluation, the
following conclusions have been drawn:

— necessity of launching innovations to improve
the bank performance has been validated;

— principles of the effective bank innovative
performance have been suggested;

— reasons for the necessity to use the indicators
system of bank innovative performance have
been identified;

— compliance requirements for the indicators
system of bank innovative performance have
been worked out;

— as the traditional performance evaluation
techniques do not allow to measure the
innovative component of the new economy, a
need to create new tools relevant to the current
information era has been justified;

— in order to evaluate the bank innovative
performance, the possibility to use the method of
the balanced system of indicators (BSI), which
allows to correlate strategic and operating goals
of a bank has been validated.

— The research results are of practical
importance, because they can be widely used in
the development of the evaluation system of
bank innovative performance.
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INSTRUMENTS FOR MANAGEMENT
OF INDUSTRIAL ENTERPRISES’ HIGH-TECH MANUFACTURE
ON THE BASIS OF SIMULATION MODELING

B.B. Ko03eB, A.E. Panaes

VHCTPYMEHTAPUI YIIPABJIEHUS
BBICOKOTEXHOJIOTUYHBIM ITPON3BOACTBOM
MMPOMBIILJIEHHBIX IPEINPUATUI
HA OCHOBE MMHUTAIIMOHHOI'O MOJIE/INPOBAHUA

This article covers current issues in the area of design and application of automated or high-tech
manufacturing into the structure of domestic industrial enterprises. Instruments for the management of high-tech
manufacturing within industrial enterprises on the basis of simulation modeling are created.

HIGH-TECH MANUFACTURING. INDUSTRIAL ENTERPRISE. SIMULATION MODELING. OPTIMIZATION
MODEL. SIMULATION MODEL.

PaccmarpuBatoTcst coBpeMeHHBIe TTpoOIeMbl B 00J1aCTH TTPOSKTUPOBAHUSI M BHEIPEHUS aBTOMATU3WPOBAH-
HBIX TTPOU3BOJACTB B CTPYKTYPY OTE€UE€CTBEHHBIX MPOMBIIIJIEHHBIX MPENNpUaTUii. B HacTosIee BpeMsl yIOMSIHY-
Thle TIPOM3BOJICTBA HA3BIBAIOT BBICOKOTEXHOJOTUYHBIMU. Pa3zpabGoTraH WMHCTpyMeHTapuii YyIpaBlieHUsS BBICOKO-
TEXHOJIOTUYHBIM TTPOU3BOACTBOM ITPOMBIIIUIEHHBIX TIPEANPUSITHIT HA OCHOBE UMUTAIIMOHHOTO MOJESIMPOBAHMSL.

BBICOKOTEXHOJIOTMYHOE IMPOU3BOACTBO. ITPOMBILNIIEHHOE MPEANIPUATHUE. UMUTALIMOHHOE
MOJEJINPOBAHUE. OIITUMU3ALNOHHAA MOJE/Ib. UMUTALIMOHHASI MOJEJIb.

Modern trends of enterprise development in
the high-tech sector of industrialized countries in
combination with intensive improvement of
opportunities provided by computing machinery
and increasing importance of information
technologies in project works stimulate researches
in the area of design and application of high-tech
manufacturing into the structure of domestic
industrial enterprises [1, 3]. Currently, the most
actual elaborations concern the automation of
manufacturing and management at the enterprises
of domestic industry for increasing the share of
science-intensive production, which meets the
modern requirements of Russian economy’s
modernization in order to be competitive in the
world markets. One of the ways to increase the
adequacy of managerial decisions taken in the area
of high-tech manufacturing is connected to the
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application of simulation software tools to
manufacturing management at the different stages
of the life-cycle. In spite of the extensive spread of
simulation modeling into Russian practice of
management of industrial enterprises including
high-tech manufacturing, scientific achievements
proceedings in the corresponding area do not
include concrete methodical groundwork and
instrumental  tools. The last circumstance
determined the need for scientific research, which
is focused on the elaboration of instruments for the
management of industrial enterprises’ high-tech
manufacturing on the basis of simulation modeling.

The research is based on the concept of
management within industrial enterprises’ high-
tech manufacturing which involves simulation
modeling software. The elaborated concept includes
specified terms of «high-tech manufacture
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(HTM)», «organizational design» and «organization
of functioning»; formulated principles of
management (integration, flexibility, adaptability,
reliability, economization, automaticity [5]);
proposed discrete-event approach in the area of
simulation modeling (SM), which supposes the
implementation of modeling object as a system of
processing similar elements (calls, transacts) using
disposable resources; formed composition and
sequence of the tasks for HTM management for
most important (towards sustainable development
of the enterprise) stages of life-cycle: organizational
design and organization of functions.

The list of tasks (in the area of management
for industrial enterprises’ HTM) was used as the
basic for classification of the factors of functioning
effectiveness. The classification particularly defines
the factors for functional areas of production,
transportation, control and storage, traditionally
assigned in line with conception of lean
production, which is an inseparable component of
any modern HTM.

This concept of HTM management and the
classification of the factors of the object’s
functioning effectiveness became the basis for the
elaboration of an algorithm to solve the tasks in
the area of HTM management at the stages of the
organizational design and the organization of
functioning with the application of SM software
tools. The algorithm supposes the creation (in the
process of task implementation), optimization and
simulation models, their integration within
respective procedures, in which an optimization
component formalizes the objectives and conditions
of subject’s functioning, and a simulation
component forms alternative variants of this

functioning.
The complexity of HTM functioning and the
need for the detailed economic analysis

determined the reasonability for the elaboration of
the system of target and planning-and-control
indicators [8], which should be used as output
parameters of simulation models (building within
the process of task implementation) to obtain the
adequate of selection and the accuracy of control
over the managerial decision’s realization in the
area of industrial enterprises’ HTM [6]. The
structure the of the proposed system of indicator
is shown in Fig. 1. The indicators of Net Present
Value (NPV) and Return On Investment Capital
(ROIC) were proposed as target indicators
responsible for selection of managerial decisions

made for long- and short-term periods during the
research. A system of interconnected planning-
and-control indicators was created for the target
indicators. The system includes:

— coefficients of cost — shares of different articles
of enterprise expenditures in sales proceeds;

— coefficients defining effectiveness of different
asset groups of the enterprise;

— indicators describing the structure of the
enterprise capital.

To take into account the main principles of
HTM management (including the principle of
economization) during the process of control over
the respective managerial decisions’ realization, a
hieratical structure of effectiveness indicators was
elaborated. Elaborated structure includes:

1. Low level which contains absolute and
relative particular indicators of effectiveness which
correspond with the proposed planning-and-
control indicators. Absolute indicators characterize
factual and planned values of economic
characteristics; relative indicators characterize the
ratio of factual and planned indicators; if the value
of a relative indicator is greater or less than a unit
indicator, the deviation between factual and
planned values of indicator occurs. These
deviations must be classified according to the
places they appear, causes and responsible persons.

2. Middle level — includes the so-called key
indicators of effectiveness, which describe the
degree to which the industrial enterprise achieves
the goals in a certain area of functioning
(production, transportation, control and storage)
described by the group of low-level indicators. If
key indicator value is not equal to the unit
indicator, the deviation between planned and
real goals’ achievement scenarios occurs within a
current area of industrial enterprise functioning.
As each key indicator is connected to several
relative indicators of effectiveness, the methods
of indicator grouping in the order of importance
were proposed during the research:

— differential qualimetry method should be
used in case indicators are of equal importance
and therefore are grouped with the application of
a mean arithmetical formula;

— complex qualimetry method should be used
in case indicators are of different importance and
therefore are grouped according to the weighted
average formula including the calculation of
weighted coefficients describing indicators’
importance.
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Fig. 1. Structure of the system of target and planning-and-control indicators elaborated during the research
Indicators used:

NPV — net present value; ROIC — return on invested capital; CF, — current flow for time period; r, — discounting rate; # — time

period sequence number; P,, — clear profit for time period; Am — total depreciation costs for period; R,,,, — sales

proceeds

(revenue); C,,. — variable costs for period; Cg — fixed costs for period; L,, — loan interest; 7'— accrued taxes; /C — invested capi-
tal; A,y — circulating assets; CO — current obligations; A, — fixed assets; FIL — fixed liabilities.

— hybrid qualimetry method is based on the
combination of the above mentioned methods.
Weighed coefficients describing indicators’
importance in complex and hybrid qualimetry
methods should be calculated using expert
judgments method and relative preferences method.
3. High level is based on the so-called total
effectiveness indicator describing the degree of
goals achievement for the whole industrial
enterprise. If the total indicator value is not equal
to the unit indicator, factual and planned states of
industrial enterprise are different. High-level
indicator calculation is based on the grouping of
key indicators of effectiveness according to the
same principles and methods as described above.
Managerial decisions must be made concerning
deviations calculated during the procedure of
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relative, key and total effectiveness indicators
within a certain factor, area and the whole
industrial enterprise respectively.

Thus, the process describing the implementation
of the task of management in the area of industrial
enterprisess HTM with the application of SM
software tools includes the following main stages:

1. Preparation of initial data concerning the
object of exploration.

2. Economic-and-mathematical definition of
the task by building optimization model
including the factors of internal and external
environment [2, 10, 11].

3. Creation of simulation model on the basis
of preliminarily built optimization model with
target and planning-and-control indicators as the
output parameters of the simulation model.
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4. Selection of the optimal combination of
simulation model input parameters’ values, which
are corresponding to the most efficient managerial
decision, by minimizing / maximizing the values
of the target indicator, which are calculated
during the series of simulation experiments with
the created model.

5. Formation of absolute (planned) values of
indicators to control HTM managerial decisions
realization by treating statistical results of
simulation experiments for certain combination
of output parameters’ values corresponding to
the most efficient managerial decisions.

The complex of optimization economic-and-
mathematical models based on the algorithm for
solving management tasks in the area of
industrial enterprises HTM with the application
of SM software tools and also the system of
indicators to control the selection and realization
of managerial decisions was elaborated during
the research. The complex includes:

— model of throughput optimization of the
elements of manufacturing structure in the area of
HTM;

— model of throughput optimization of the
production sector concerning integrated processing
of production items;

— model of optimization if the number of
machinery within different technological zones.

The complex of optimization models
described above ensures the interdependent
managerial decisions in line with manufacturing
structure in the area of industrial enterprises
with HTM [4].

The elaborated complex of optimization
models became the basis for the creation of the
complex of respective simulation economic-and-
mathematical models built with the application
of AnyLogic simulation software. The complex
includes:

— simulation model implementing the functioning
of the elements of HTM manufacturing structure;

— simulation model of the production sector with
fixed processing technology;

— simulation model of the production sector with
regulated processing technology;

— simulation model of the distribution center of
raw materials and finished products in the area of
HTM service.

The elaborated complex of simulation
economic-and-mathematical models ensures the
accurate predictable data during the process of

economic reasoning of managerial decisions
made at the consecutive stages of the design and
exploitation of industrial enterprises HTM [9].

AnyLogic simulation software used during
the research ensures the interaction between the
models and external data sources and,
consequently, the integration of the models into
the enterprise automated management system. In
addition, this fact defined reasonability for the
elaboration of informations system, ensuring
automated calculation of planning-and control
indicators (proposed for of the control over the
realization of managerial decisions in the area of
industrial enterprises HTM) and also the control
over the dynamics of indicators values for
different time periods. Information system was
created with the application of AnyLogic software
tool as static simulation model connected with
external data source (usually Microsoft Office
Excel electronic table is used in line with
AnyLogic educational license; Microsoft Office
Access database can be used within AnyLogic
professional license). The main benefits of using
created the information system are:

— minimal time costs for calculation of the
effectiveness of indicators due to special
algorithms in AnyLogic simulation software and
its computational capability;

— accumulation (due to special features of
AnylLogic software) of the results of the
effectiveness indicators calculation, which ensures
high quality of indicators dynamics analysis and,
as a consequence, high effectiveness of warehouse
system managerial decisions;

— simplicity and user-friendliness of the
information system due to the application of
standard control elements of the Windows operation
system, which most administration personnel
within industrial enterprises are familiar with.

The information system includes
following elements:

— calculation block — for the calculation of the
effectiveness indicators values;

— main panel — for the demonstration of the
indicators’ values (Fig. 2);

— additional panel — for the representation of
the indicators values dynamics in different time
periods (Fig. 3);

— external data source with sectored tables (in
Microsoft Excel file columns are connected to
time periods) for the calculation and accumulation
of effectiveness indicators.

the
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On the basis of scientific results, the method
of organization and estimation of economic
effectiveness of industrial enterprises HTM using
SM [7] was created.

The structure of the method is defined by the
sequence of the main phases (modules), where
each one is connected to a certain scientific result,
generated at the previous stages of the research.

The elaborated method was applied to the
real object for the task to determing the optimal
number of production machinery. During the
procedure, an optimization economic-and-

mathematic model was created as the basis of
the corresponding simulation model built with
AnyLogic simulation software. The simulation
experiments provided the optimal number of
machinery according to the maximization of
ROIC target indicator. Economic reasoning of a
corresponding managerial decision was realized.
As a result simple simulation experiments, the
planned values of the elements of planning-and-
control indicators’ system were estimated for the
further control over the realization of managerial
decisions.
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UDC 338.984=111
N.A. Sokolitsyna

THE ELABORATION OF AN ECONOMIC
AND MATHEMATHICAL MODELS
FOR THE PRODUCTION PROGRAM OF THE ENTERPRISE

H.A. Coxko/mnpina

MOJIEJTUPOBAHUE IMPOU3BOJACTBEHHOM ITPOTPAMMUBI
IHPEAIIPUATNA

Economic and mathematical models for the enterprise production program with homogenous product have
been elaborated. Account passing product stocks, free store capacity, average labor in the product, market
demand, and other basic resources have been taken into account. These models are used as the base for
analogical models with heterogeneous product, allowing optimally coordinate material flows and enterprise’s
financial resources in a given period.

ECONOMIC AND MATHEMATICAL MODEL. PRODUCTION PROGRAM. ACTIVITY. RESOURCES. FLOWS.
PRODUCT. ENTERPRISE.

Pa3paboTaHbl 3KOHOMUKO-MaTeMaTHyecKue Moaeau (opMUPOBaHUS MPOU3BOJACTBEHHON IPOTrpaMMbI
MPEATIPUSITUS TIPA OTHOMPOAYKTOBOM NEATETHLHOCTH C YUETOM TIEPEXOMSIINX 3alacoB TOTOBOI TPOXYKIINH,
CBOOOJHON €MKOCTH CKJIaaa, TPYAOeMKOCTH M3TOTOBJIEHUS MPOAYKIIMU, PRIHOYHOTO CIIPOCa M IPYTMX OCHOB-
HbIX pecypcoB. Ha ux 6aze copMupoBaHbl MOJAENM JAHHOW 3aJayd MPU MHOTOMPOAYKTOBOM NesTEIbHOCTH,
MTO3BOJIAIONINE ONTUMAJIbHO COTJIaCOBBIBATH MaTepUallbHbIE TMOTOKM M WMeloluecss (UHAHCOBBIE DPecypChl
MPEANPUSITUS B paCCMaTPUBAEMOM TLJIAHOBOM TIepUOJIe.

BOKOHOMUKO-MATEMATUYECKAA MOJEJb. MPOU3BOACTBEHHAA ITPOTPAMMA. JEATEJIBHOCTD.

PECYPCBbI. [IOTOKU. NNPOAYKLUA. TPEAITPUATUE.

Reducing costs of manufacturing and selling
product and increasing business -effectiveness
results from a successful transformation in a
business organization and technologies. At the
same time, the plausibility and effectiveness of
such a transformation increases, if its character
matches to a large extent the nature of the
relevant and effective processes that constitute
the enterprise's development strategy.

Let’s consider this transformation in a system

of interaction between  production and
commercial functions of the enterprise. It
includes a complex of organizational and

economic measures to improve the system of
interaction of production and commercial
functions of the enterprise, including the
distribution channels and nets system.

For the given enterprise, according to its
specificity, let’s use a modification with a one-
level distribution channel — the manufacturing of
one product, and a store with several sales
departments.

1. Models of the production program
for the business with one homogenous product

Costs of production, storage and sales of a
product are determined and storage of the
production is vary in different periods. The
business is carried out in the given T time
periods, this period is divided into separate equal
time periods (¢ =1,T) [1, 6,7, 9].

The price is determined and can be vary in
different time periods. Storage occurs in a
limited capacity stock. The business can be
carried out at its own expense or by credit.

Modeling the business with homogenous
product at own expense

Given the assumed premises, the production
and sales plan can be represented as a linear
optimizing task.

Let’s denote the unknown variables as: x, —
volume of production in 7 time period (x, e N,

t=1,T); y,; — volume of sales in 7 time period
through the sales department j (y, € N, t = LT,
j=1n).
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Other parameters are: A — initial stock of the
product; B — allowable storage capacity; Ay, —

rolling stock of the product in 7'+ 1 time period;
¢, — costs of manufacturing and storing one item
of the product in 7 time period; ¢/ — costs of

selling one item of the product in ¢ time period
through the sales department j; C; — allocations
of equity in 7 time period; 6, — labor-output ratio
of manufacturing one item of the product using
equipment group u in f time period; @, —
effective working time of equipment group u in ¢
time period; d, — amount of { resource for one
item of the product in ¢ time period; D] —

allocations of ¢ resource in t time period; M;, M ;

— respectively lower and upper limits of sales in t
time period through the sales department j; p, —
product price in f time period.

Thus, the model of the business with a
homogenous product at own expense has the
following form:

The volume of production and initial stock
in r time periods cannot be less than the volume
of sales in these r time periods:

I I
Zy,—Zx,SA,
r=1 r=1

h=1,H

ey

;o r=1,T-1

T T
th_zyf:ATJrl_Aa r=T. (2)

t=1 t=1

The volume of production in r time periods
cannot be more than the volume of sales and
free storage capacity in these » time periods:

r —_

Sx,-Sy<B-A r=1,T. ()
t=1

t=1

The total costs in r time periods cannot be
more than allocations of equity in these r time
periods:

Sex, <Y, r=1,T. 4)
t=1 t=1

The total labor-output ratio in » time periods
cannot be more than effective working time of
equipment groups in these » time periods:

r —_

iemxts Y Dy, u=1,U; r=1,T. (5)
=1

t=1
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The total use of other resources in r time
periods cannot be more than allocations of
resources in these r time periods:

r r R —
Zd[tx, < ZD[,',, ¢=1,L r=1,T. (6)
r=1 /

-1
Restrictions of sales, determined by demand:

M, <y, <M

/A 5>

t=1,T; j=1,n. (7

The maximum profit in 7 time periods is:

r T
fn=Yp vy, - Y ¢x, > max. (8)

t=1 t=1

Modeling the business with one homogenous
product by credit

In forming production program by simple
interest credit, got in the start and fully repaid in
the finish of the plan time period 7, in the
model (1)—(8), instead of the restriction (4), the
restriction (9) is introduced, and the objective
function (8) is changed [2, §].

The credit and volume of sales in r time
periods cannot be less than costs and payments
for the credit in these r time periods:

K+2p,yt > Zc,x,+k28,,
r=1 r=1 r=1 )
r=1,T;

T T
f(X, V.K) = 2 Dy _thxt -

t=1 t=1

T
—{1+ Z g,}c% max,

t=1

(10)

where ¥ — unknown volume of the starting credit
(k> 0); g, — interest rate in ¢ ( =1, T') time period.

If repayment of the credit is carried out in
stages in ¢ plan time periods, than the restriction

(9) and the objective function (10) are changed
as follows:

I n
21 CeXp — 2 2 (pt _ct;')ytj <
f= f=1j

=1j=1
-1
E ¢, |k, (11)
1

<

t=1 t=1 t

s@:iﬂ—xl—

r=1,T;
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T T
f(xsysé)=2ptyt_2ﬁtxt_
t=1 t

=1
T T-1
_1+21_2Er ; |é — max,
r=1 r=1

where E, — a part of the credit repayment in ¢

(12)

T
time period on the condition that ' E, =1.
r=1
With compound interest lending, getting the
credit in the start and full repayment in the
finish of the plan time period 7, the restriction
(9) and the objective function (10) are changed
respectively:
I
Z txt

t=1

. (13)
<|1- l+ -1|le, r=1,T;
-Eloes D

T
f(xsy’é)=zptyt_zﬁtxt_
t=1 t=1 (14)

—{1+ f‘,[(ug)’ -1”@ > max.

t=1

If repayment of the compound interest credit
is carried out in stages in ¢ plan time periods,
than the restriction (11) and the objective
function (12) have the following form:

Zox-Znn
s{l—”E, 2[ }‘:

t=1 t=1

~

] 1+s —1]}x,(15)

r=1,T;

T T
f(x,y, k) = Zp,y, -Yex -
= t=1

)[ (1+¢) —1]}K—>max.

2. Models of the production program
for the business with heterogeneous product

(16)

Models of the production program at own expense
The model of forming the production program
at own expense has the following form: [11]

r r
tht_thtSAha h=1, H;
=1 =1

=1, T-1;

17)

~

r=1 (18)
h=1,H;, r=T,;
r. H r. H
2 thtvh_Z ZJ’hrvhS
t=1h=1 r=1h=1
. (19)
SB_ZAth, r—l,T,
h=1
r. H r JR—
NN epx < Y CLor=1,T; (20)
t1h=1 r=1
) > o
Epur X < uts
(=1h=1 e r=1 o (21)
u=1,U0;, r=1,T;
DTS
X, < D,
(=1h=1 e = (22)
(=1,L, r=1,T;
M —y SM’ s .]=19n9
hij hij hij 23)
h=1,H; t=1,T;
T H
f(x, y)=2 thtyht_
f=1h=1 (24)

T A
-3 Y ¢yx, — max.

In this model, all legend is identical to the
model with one homogenous product excluding

the additional index A (h=1, H) of h product,

and v, — volume of this product.

Models of the production program by credit

In modeling business with heterogeneous
product by simple interest credit, got in the start
and fully repaid in the finish of the plan time
period 7, in the model (17)—(24), instead of the
restriction (20), the restriction (25) is introduced,
and the objective function (24) is changed [7, 8].

r. H r. H
2 2 CheXpe — 2

t=1h=1 t=1h=1

s[l—}r:s,]x, r:I,_T;

t=1

PV <

=

(25)
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rH
f(x:y:K):z thtyht_
Py
(26)
T T
-3 Y cpxp —{1+ Zat}cemax.
h =1

If repayment of the credit is carried out in
stages in ¢ plan time periods, than the restriction
(25) and the objective function (26) are changed
respectively:

H r. H
2 2 CheXne — Zzphryhr =
=1h= =1 h=
ril | lr rtl1 1 (27)
<(1 E, - 2[1— E,},Jx, r=1,T,
=1 =1 r=1
T H T H
f(x,y, 2 2 PtV 2 CntX
=1h=1 =1h=1
(28)

T T-1
- [1+ D [1 -y E[JSI}C — max.
r=1 r=1

In modeling business with heterogeneous
product by compound interest credit, got in the
start and fully repaid in the finish of the plan
time period 7, in the model (17)—(24), instead
of the restriction (20), the restriction (29) is
introduced, and the objective function (24) is
changed:

r  H r  H
121 hzl CneXon = 121 hzl P =
(29)
5[1 3 (1+ef —ljx, r=1,T;
=y
T H T H
f(x, y, K z 2 PtV — 2 2 CneXpe —
T_ - flh=1 (30)
—{1+2(1+g)t—1}c—>max.
t=1

If repayment of the compound interest credit
is carried out in stages in t plan time periods,
than the restriction (27) and the objective
function (28) have the following form:

r H
2 Z CneXpe —

r

H
3N oy <

t=1h=1 t=1h=1
r=1 r -1
{ SE ;_11( 2 J[ng —1}};@ 31)
r=1T;
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A

fx, y,

htxhz -

Mm

T H
= Z Z PntYne —
t=1h=1

t=1

=
n

(32)

[1+2£1— ZE][HS —1ﬂx—>max.

t=1 t=1

The formed tasks are linear optimizing tasks.

With the distribution channels (shops or sales
departments) described models are modified this
way.

3. Modification of the formed models with
distribution channels

Modeling the business with one homogenous
product at own expense

Let’s denote the unknown variables as: x, —
volume of production in t time period (x, € N,

t=1,T); y, =
though the sales department j (y;, € N, f= LT,
j=1,n) [4,5,10].

Other parameters are: A — initial stock of the
product; B — allowable storage capacity; Ay, —
rolling stock of the product in 7+ 1 time

period; ¢, — costs of manufacturing and storing
one item of the product in ¢ time period; ¢ —

volume of sales in ¢ time period

costs of selling one item of the product in 7 time
period though the sales department j; C/ —
allocations of equity in ¢ time period; 6, —
labor-output ratio of manufacturing one item of
the product using equipment group u in ¢ time
period; @,,, effective working time of
equipment group u in ¢ time period; d,, — use of
¢ resource on one item of the product in ¢ time
period; D/, — allocations of € resource in 7 time

period; M;, M/ — respectively lower and upper

limits of sales in t time period though the sales
department j; p, — product price in ¢ time period.

Thus, the model of the business with one
homogenous product at own expense has the
following form:

The volume of production and initial stock
in r time periods cannot be less than the volume
of sales in these  time periods:

-~
I

—

~
1]
~.
1]
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The volume of production in r time periods
cannot be more than the volume of sales and
free storage capacity in these r time periods:

r=1 =1 :1

The total costs in r time periods cannot be

more than allocations of equity in these r time
periods:

zr:ctx, < zr:C (36)
r=1

t=1

The total labor-output ratio in 7 time periods
cannot be more than effective working time of
equipment groups in these r time periods:

3 6, < 2@3¢u,, u=1,0; r=1,T. (37)
t=1 t=1

The total use of other resources in r time
periods cannot be more than allocations of these
resources in these r time periods:

Sdx, <D, (=T,L, r=1,T. (38)
t=1 t=1

Restrictions of sales, determined by demand:

M, <y, < M; (39)

1]’

t=1,T;, j=1,n

The maximum profit in 7 time periods is:

Fan =33 (o -c)y, -
f=1j=1

, (40)
- Y ¢x, - max.
-1

Models of forming production program by
credit have the following form:

In forming production program by simple
interest credit, got in the start and fully repaid in
the finish of the plan time period 7, in the
model (33)—(40), instead of the restriction (36),
the restriction (41) is introduced, and the
objective function (40) is changed:

The credit and volume of sales in r time
periods cannot be less than costs and payments
for the credit in these r time periods:

T n
fexy, 0= 3 (p
f=1j=1

— ¢}y, -
(42)

t=1

T T
- Y ex, —[1+ 28,:|K —max,
r=1

where ¥ — unknown volume of the starting credit
(k>0); g — interest rate in ¢ (r=1,7) time
period.

If repayment of the credit is carried out in
stages in ¢ plan time periods, than the restriction
(41) and the objective function (42) are changed
as follows:

fx, y, k)=

T T -1
—Ec,x,—[1+ 2(1— E,}t
]

where E, — a part of the credit repayment in ¢

T
time period on the condition that ) E, =1.
t=1

With compound interest lending, getting the
credit in the start and full repayment in the
finish of the plan time period 7, the restriction
(43) and the objective function (44) are changed
respectively:

i%—i i(p,—c,})y,jﬁ
t=1 t=1j=1
' (45)
s(l-}j[(ln)’—lﬂx, r=1,T;
t=1
flx, y, K 2 }n‘,(p,—c,})y,j—
- (46)

—tzi“lc,xt { i[ng —lﬂlc—>max.

If repayment of the compound interest credit
is carried out in stages in 7 plan time periods,
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| -
than the restriction (45) and the objective I H u ,
function (46) have the following form: f(x, p) = 121 21 21 (pht = Chyj )yhtj -
= =1j=
(56)

P =€)y, <

< {1 SE-% [1 _§ Et][(l o) -1}};@ (47)

T n
f(x’ Y, K)= 2 2(pt_ct;')ytj_

r=1j=1

{1+2[1— EE][1+8 -1}}x—>max.

T
th'xt—
=1

(43)

Models of the production program
for the business with heterogeneous product

The model of forming the production program
at own expense has the following form [6]:

Noh
\es
§
M
=
=S
A
AN
I

f=1j=1 r=1 (49)
h=1,H;, r=1,T -1,
Y53 3 iy = A1 - A
Xpt — Vi = - )
~ ht P hij WT + 1 h (50)
h=1,H;, r=T,;
r H r  H
D XV X X YgVh S
f=1h=1 f=1h=1 51)
u o (
SB_ Ath, I’=l, T,
h=1
r H r N
Y XXy < Y CLr=1T;, (52
t=1h=1 t=1
LIS K
6” S aQut >
f=1h=1 hut r=1 e (53)
u=1,U, r=1,_T,
$ Y duxi< ¥
X, < D/,
t=1h=1 et r=1 " (54)
(=1L r=1,T;
M —y SM/ s ]:73
hyj hyj hyj 7 (55)
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T H
-3 Y ¢x, — max.

t=1 h=1

In this model, all legend is identical to the
model with one homogenous product excluding

the additional index j (j=1,n) of j sales
department, and c; — costs of selling one item

of the product in t time period though the sales
department j.

Models of the production program by credit

In modeling business with heterogeneous
product by simple interest credit, got in the start
and fully repaid in the finish of the plan time
period 7, in the model (49)—(56), instead of the
restriction (52), the restriction (57) is introduced,
and the objective function (56) is changed:

r  H r. H n
2 ChtXme — 2 2 (pht - Cilttj )yhtj <

f=1h=1 f=1h=1j=1

(57)
S[l—ig,}c, r=1,T;
=1
T H n
f(xayax)zzlhz}l Zl(pht_c;lfj)yhfj_
I (58)

T H T
=N ey —{1+ th}c% max.
P e 1

If repayment of the credit is carried out in
stages in f plan time periods, than the restriction
(57) and the objective function (58) are changed
respectively:

r H n
2 ChtXne — 2 2 2 (th - céy )yhtj <

1h=1 (=lh=1j=

=
r=1 r r=1
<[ 1-SE-XN[1-YE ¢ |& r=1,T;
1

t=1 =1 t=

(39)

T H n
f(xa Y, K) = 2 2 Z(pht_cl;tj)yhtj_

f=lh=1j=1

-3 3 ax

(60)

-~
I

=
I

g, |K — max.
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In modeling business with heterogeneous
product by compound interest credit, received in
the beginning and fully repaid at the end of the
plan time period 7, in the model (49)—(56),
instead of the restriction (52), the restriction (61)
is introduced, and the objective function (56) is
changed:

ro H r H n
2 2 CriXps — 2 2 2 (p,,, —C,',,j)yh,j <
f=1h=1 ft=lh=1j=1

. (61)
( PAE) —],r=1,T;
T H =n
f(x, y, K 2 2 2 (pht C;:q’)yht/‘ -
Snle (62)
T T
-3 N epxp { 2 (1+¢) —1:|1c—>max.
t=1h=1 =

If repayment of the compound interest credit
is carried out in stages in 7 plan time periods, the
restriction (59) and the objective function (60)
have the following form:

i thf-ii

n
’
X (2w = Cig g <
t=1h = =1

{ E,—ﬁ[l r_llEt][1+8 —1]};@ (63)

1 t=1

H

—
=

-1

\

T H n
Sy, ) = 21 hZI Zl (Pae = iy )9y =
7 H T-1
- 2 2 0t Xne — [ 2(1— 2 E,Jx (64)
r=1h=1 = =1

x [(1+e) —lﬂx — max.

The formed tasks are linear optimizing tasks.

Thus, the -elaborated economic and
mathematical models for the production program
of the enterprise with one homogenous product
with taking into account rolling product stocks,
free storage capacity, product labor-output ratio,
demand and other resources both at own
expense and by simple and (or) compound
interest credit differ by forming the set of
trajectories making the tasks by calculating the
pessimistic and optimistic variants of its solution
in terms of the objective function — profit
maximum. Based on the elaborated models with
one homogenous product, economic and
mathematical models of determining production
program of the enterprise with heterogeneous
product have been formed. Account conjoint
usage free storage capacity, effective working
time of equipment groups, financial and other
resources needed for making the heterogeneous
product at own expense and (or) by credit have

=1,T been taken into account.
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UDC 336.648=111

A.S. Sokolitsyn, M.V. Ivanov, N.A. Sokolitsyna

MODELING OF PROCESSES INVOLVING EXTERNAL
FINANCIAL RESOURCES FOR SUSTAINABLE DEVELOPMENT
OF THE INDUSTRIAL ENTERPRISE

A.C. Cokounpii, M.B. UBanoB, H.A. CokoJiuupiHa

MOJIE/INPOBAHUE ITPOLECCOB IIPUBJIEYEHUA
BHEIIHNX ®UNHAHCOBBIX PECYPCOB B IEJAX OBECIIEYEHUA
YCTOMYUBOTI'O PA3BUTUA IPOMBIINIIEHHOIO TPEIIIPUATHSI

An economic utility of using short- and long-term financial resources for fixed and circulating capital is
determined based on an economic-mathematical model which involves an aggregative balance sheet scheme in
order to ensure the sustainable development of industrial enterprises.

CIRCULATING CAPITAL. FIXED CAPITAL. BALANCE SHEET. MODEL. SHOT- AND LONG-TERM

CREDITS. LOANS.

OrnpenensieTcs SKOHOMUYecKasl 11eJ1eco00pa3HOCTh TPUBJIEUEHMSI KPAaTKOCPOUYHBIX M JTOJTOCPOYHBIX (u-
HaAHCOBBIX PECYPCOB IO/l BHEOOOPOTHBIE M OOOPOTHBIE AKTMBBI Ha OCHOBE SKOHOMUKO-MaTeMaTUYeCKON Moje-
J1 Ha 6a3ze YKPYMHEHHOU cXeMmbl OajiaHca B 1IeJIIX OOEeCIeUeHMs] YCTOMYMBOTO Pa3BUTUSI MPOMBIIIJIEHHOTO

TIPS PHUSITHS.

OBOPOTHLIE AKTUBbI. BHEOBOPOTHBIE AKTUBLI. BAJJAHC. MOJEJIb. KPATKOCPOYHLIE U JOJII'O-

CPOYHBLIE KPEJUTBI. 3SBAEMHBIE CPENCTBA.

In the modern social and economic
conditions, an increasing effectiveness of
industrial enterprises and their sustainable

development are of particular importance. The
main directions of the enterprise development are
associated with manufacturing new product and
reorganizing production. At the same time, this
development is possible because of finance from
several sources. If the enterprise does not have
enough own funds for development, it should
use loans. Thus, the basic sources of financial
means for the enterprise development are:

— short-term credits or loans for circulating
capital;

— short-term credits or loans for
circulating capital;

— long-term credits or loans for
circulating capital;

— using cash flows for fixed and
capital [8].

These sources of finance are used in order
to increase revenue and profit by increasing
the necessary fixed and circulating capital. This
is accompanied by the growth of accounts

fixed and
fixed and

circulating

payable and receivable, inventory and budget
payments.

Let’s determine the economic expediency of
borrowing short- and long-term financial
resources for fixed and circulating capital using
an economic and mathematical model. For this,
let’s construct an integrated scheme of the
enterprise's balance sheet, shown in Fig. 1,
where FC — fixed capital; CC — circulating
capital; CR — capital and reserves; LTP — long-
term passives; STP — short-term passives; IC —
inventory and costs; L — loans; AR — accounts
receivable; AP — accounts payable; OP — other
passives; a — minimal profit rate on short-term
loan; a'— minimal profit rate on long-term loan;
b — rate of the profit tax; x — required projected
volume of the short-term loan; x' — required
projected volume of the long-term loan; z —
required figure of rising (decreasing) accounts
receivable; y — required figure of rising
(decreasing) inventory; v — required figure of
rising (decreasing) accounts payable (excluding
rising profit tax); w — required figure of rising
(decreasing) fixed capital [11].
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I >
CR Hence
FC+w including:
ax + ax’' (ax +a’x’)
y+7-x-v-—->b=
cc LTP + x' 1-b 3)
mCLlufmg: SHP =(CC - STP) P,
AR +yz including
L+x R
AP+V+(ax+a'x')b where P=—-1.
1-b
T 4. Expediency of getting short- and long-
y I\~ . . . ’
e w | Pr(ta)x+(l+a)x +v+ (ax + a'x’) b term cr'edlts respec‘u.vely in volumes x u x'can be
1-b shown in the following way:

Fig. 1. Integrated scheme of the enterprise balance
sheet with short- and long-term credits
for fixed and circulating capital

Short- and long-term credits are used to
increase revenue and profit, which leads to
consequent changes:

— fixed capital on w;

— circulating capital on y + z;

— capital and reserves on the net profit ax + ax’
— long-term passives on x*

(ax +a’x")b
1-b
According to this, let’s form the following

system of mathematical relations:

1. Projected balance sheet parameters

— short-term passives on x +v +

yv+z+w=>_0+a)x+(+a’)x" +

(ax +a’x")b (1)
1-b

+v+

2. Relation of projected revenue, costs and
balance profit

(1-6)(R-C-BP)z2ax+a'x’, ()

where R — projected revenue; C — projected

costs; BP, — basic balance profit.
3. Relation of projected

circulating («working») capital

revenue with

_ K
CcC-STP
3 R
(CC+y+z)—(STP+x+v+(axl+abx) j
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ax +a’x’
BP, + ————
o B
(A+y+z+w)-
ax +a’x’
(l_b) —(AP+V+(1_b)bJ X
BIR-STVC + BIR - x + BIR’ x
B x LTVC + BIR - x

STVC +x+ LTVC + x’

y STVC +x+ LTVC + x’ S
CR+ax+ax’ B

0,

where BIR, BIR — bank interest rate on short-

term credit in basic and current periods (parts
of the unit); STVC — current volume of short-

term credit; BIR, BIR°— bank interest rate on

long-term credit in basic and current periods
(parts of the unit); LTVC — current volume of
long-term credit.

In this case, the second factor is the
differential of the financial leverage [5].
Therefore, loans take advantage, if it is not
negative, i. e.

ax +a'x’
BPO+71_b )
(A+y+z+w)- CR+V+M b
1-b )

BIR-STVC + BIR - x +

_+BIR -LTVC+BIR -x’
SLVC+x+ LTVC +x"
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Result interest rate on short- and long-term
credits (CBII) is calculated by the formula

BIR-SLVC + BIR - x +

+BIR - LTVC + BIR - x’
BIR = . 5
SLVC +x+ LTVC + x’ )

Determining the result interest rate on short-
and long-term credits appears difficult, especially
in economic crisis [1, 10]. If determining the
interest rate on this credits is difficult or
impossible, and, consequently, the enterprise
cannot calculate the approximate credit volumes,
it should determine the result interest rate with
the current data, i. e.

BIR-SLVC + BIR - LTVC

BIR =
SLVC + LTVC

If determining the interest rate on short-
and long-term credits for the projected time is
not so difficult, and, consequently, the
enterprise can calculate the approximate credit
volumes, the (4) formula takes the following
form:

BIR - x + BIR - x’
X+ x’ |

BIR = (6)

Result interest rate on the described credits
is calculated by (6) formula, in case the
enterprise has no debts by the end of the
current period.

Thus, the enterprise can determine the result
interest rate on short- and long-term credits in
several economic conditions. Thereby, the (5)
formula takes the form:

ax+a’x’
BP + ———
o b B
(A+y+z+w)- CR+v+(ax:-ale)bJ
- BIR > 0.
Hence
(ax +a’x’)
y+Z+W—V—T <
7
< ax +a’x’ +BP°—(A—CR) @
_BIR(I—b) BIR '

5. Restriction of the period of circulation of
the accounts receivable has the form:

T py

R-R, %

or

R-
e, B2R ®)
where 7, — allowable period of circulation of the
accounts receivable; R, — current revenue; T —
plan period [2, 4, 6, 7].

6. Restrictions of the current liquidity ratio
and own funds have the form:

Cc+y(:zrxz+a’x’) 2d, ©)
STP+x+v+~———-"b
1-b6
CR+ax+a'x _FC_WZL, (10)

CC+y+z

where d, L — minimal figures of current liquidity
ratio and the own funds respectively.

7. Restriction of the period of circulation of
the fixed capital has the form:

R-Ry

T (11

w<t,

or
wT <

R-R, "

where f, — allowable period of circulation of the
fixed capital [2, 4, 6, 7].

8. If the current profitability indicators are
the minimums of projected profitability
indicators, the appropriate restrictions on the
indicators of the assets profitability, capital and
reserves, costs and revenue have the form:

R-C  _BR

2—= (12)
A+y+z+w A
R-C S BPO; (13)
CR+ax+ax’” CR
R;CZ%; (14)
C o
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I >
R-C S BF, 15 1. Determining model initial data and
R T (15) parameters.
2. Calculating projected revenue
9. Restriction of the variable (C,,) and fixed R=R =(1+p)R,
(CCO}’ISI) COStS
R
R where p — revenue growth, equal (— - 1].
Ecvar + Cconsr =C. (16) RO
3. Using the (11) relation, we should

Relations (1)—(3), (4)—(16) form the basis
for the algorithm of determining volumes of
short- and long-term credits (Fig. 2). For this
let’s do more detail iteration analysis of the
elaborated system.

| 1.Determining model initial data and parameters |

|

| 2. Calculating projected revenue with its set growth |<—

!

| 3. Calculating projected maximum fixed capital growth |

!

| 4. Calculating projected maximum accounts receivable growth |

|

5. Determining growth of summa accounts receivable and inventory |

| 6. Determining growth of inventory

| 7. Calculating projected long-term credit

le— ~ le— |

| 8. Calculating projected short-term credit |

le—]

| 9. Determining projected accounts payable growth

le—]

| 10. Checking economical expediency of taking this credits

'
!

| 12. Detail analysis of economical expediency of taking short- and long-term credits

!

| 13. Determining enterprise balance sheet with taking short- and long-term credits |

!

| 14. Calculating the financial viability of the enterprise performance |

|

15. Detail researching variant of getting short- and long-term credits with the

T

| 11. Checking restrictions of costs

model initial data and parameters

Fig. 2. Algorithm of determining financial viability
of the enterprise with short- and long-term credits
for fixed and circulating capital
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calculate projected maximal growth of fixed
capital, connected with the revenue growth (plan
period is one quarter or 90 days):
t
w< whor (17)
T

where ¢, — allowable period of circulation of the
fixed capital, calculated on current data with the
formula

. FC.T
w RO *
4. Using the (8) relation, the should

calculate projected maximal growth of accounts
receivable, connected with the revenue growth:

1R p
< &V
FARS T
where #, — allowable period of circulation of the

accounts receivable, calculated on current data
with the formula

(18)

AR-T

tz = T
5. Determining growth of summa accounts

receivable and inventory — y + z with the (9)
relation:

_ dSTP - (CC - STP)pd - CC
B 1-d ’

6. Growth of inventory is determined by (17)
formula:

)= dSTP—(CC—STP)pa’—CC_Z

(19)

y+z

20
=4 (20)

7. For calculating projected long-term
credit — x' let’s use (10) relation, if the

enterprise own funds, calculated on current
data — L, are more than normative, i. e.

CR+ax+ax' —-FC-w=

> L, (CC+y+2). )
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In this relation, let’s substitute the projected
short-term credit — x, determined with (1) and
(3) relations:

v (CC-CR)p+w-(+a’)x’
p .

(22)

Substituting formula (20) in (21), we get:
x’=CR+(CC-S8STP)p- FC -

- L, (CC+y+2z). ()
w and y + z are determined with (18) and
(19).
8. Projected short-term credit — x is
calculated by substituting (22) in (23).
9. Determining projected accounts payable
growth v is done with (1) and (3) relations.

1+a’+L x’ - 1+L w—
a 1-b6 a 1-b

—(CC—STP)p(1+l+L).
a 1-b

v=y+z+(

Substituting y + z, x" and w, determined in
(19), (24) and (17), we should calculate v.

10. The check of the economic expediency
of getting these credits is done with (4) by
substituting w, y + z, x, x' and v, shown
respectively in (17), (17), (21)—(24).

If the (7) relation is correct, go to 11, other
wise you need to increase revenue to B, and
repeat steps 2—9.

11. Checking restrictions of costs ((2), (12)—

(16)):

ax +a’x’

1 - - BR,;
(+p)R0 1—6 0>

BF,
(1+ p)R, —To(y+z+w)—BP0;
(1+p)R, —%(ax+a’x’)—BP;

(1+p)Ry .
BP, °
1+C—0
(I+ p)(R, - BRy);
(1+p)C,, +C

const *

If this conjunction is correct, the calculated
costs reach the maximum, without worsening
other financial parameters, otherwise need to
increase revenue to B, and repeat steps 2—11.

12. Detail analysis of the economic
expediency of getting short- and long-term
credits.

If (4) is false, you need to calculate r, and r;:

n =y+z+w—v—(ax+ax)(b+ ! )

1-b BIR

BP,
BIR

If 20, r, <0, getting short- and long-term
credits in these amounts is not economically
viable.

If revenue growth due to the credits is not
economically viable, you need to increase
revenue growth to P. The solution is finalised by
the last revenue variant, appropriate for (1)—(3),
(4)—(16), if the revenue growth in this variant is
not more than maximal. Otherwise getting short-
and long-term credits with such revenue growth
is not economically viable.

13. Determining enterprise balance sheet
with short- and long-term credits.

14. Calculating the financial viability of the
enterprise performance.

15. Detail research of the variant with short-
and long-term credits using the model initial
data and parameters.

Determining a simultaneous use of short- and
long-term financial resources in order to increas
performance of industrial enterprises allows
calculate most effective credit amounts for the
best results with the integrated scheme of the
enterprise's balance sheet. An increase of fixed
and circulating capital in the most preferred
destinations of enterprise development using these
credits will lead to a long-term climb of revenue
and profit, i. e. to an increase in competitiveness
and financial stability [3, 9].

There are also two variants in the algorithm
realization: first, for given values of a, a’, b,
ChIl, CHhII' getting credits for fixed and
circulating capital is not economically viable;
second — credits are economically viable. In the
second variant there can be several relevant
decisions. An optimum variant is giving

max N [4,(R))].

and r, = —(A- AP).

1

157



‘St. Petersburg State Polytechnical University Journal. Economics no. 6-2(185) 2013

where NP[g(R)] — net profit in i (i=1, m)
variant of the enterprise development with the
short- and long-term credits, according to the
possibility g; of getting projected revenues R; in
m
plan period if ) ¢;(R)=1.
i=1
Such is the integrated scheme of a
company's involvement in the short-term and
long-term loans for non-current and current

sustainable development of the enterprise and,
at the same time, characterized by the
calculation of these types of loans. On the basis
of this model, algorithm for calculating a
required amount of money involved is formed,
which allows to suggest a number of feasible
solutions. In conclusion, it should be noted that
the important task of strategic management of
industrial firms is embodied in the life of the
model. The proposed model can be used in

assets, which is formed on the basis of various sectors of the national economy, taking
economic and mathematical model for into account the specifics of a particular
determining those financial resources for the company.
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HOW KEY RUSSIAN UNIVERSITIES ADVANCE
TO BECOME LEADERS OF WORLDWIDE EDUCATION:
PROBLEM ANALYSIS AND SOLVING

I.I'. Ponuonos, U.A. Pynckasa, O.A. Kymnesa

MMPOJABMXKEHUE BEAYIINX POCCHUIICKHNX YHUBEPCHUTETOB
B 9YUCJ/IO JIMAEPOB MHNPOBOI'O OBPA3OBAHMUA:
AHAJ/IN3 ITPOBJIEMbBI M IIYTU PEHIEHUWA

The paper studies in detail and analyze local rankings by faculty and by subject according to the QS World
University Ranking. The paper also suggests a method to clearly display a university status by faculty and by
subject. A comparative analysis of leading world universities’ performance has been done by faculty and by
subject. The ways to increase performance of national universities by faculty and by subject are looked into, as
well as the ways for them to advance in the world rankings.

RANKING. COMPETITIVENESS. PERFORMANCE. UNIVERSITY. GLOBAL EDUCATION MARKET.

[Tonpo6HO paccMOTpeHBI U MPOAHATU3UPOBAHBI JJOKAJIbHBIE PEUTUHTH O OTAEIbHBIM HAayYHBIM Halpase-
Husam (by Faculty) u npenmeram (by Subject) dopmupyembie QS World University Ranking. Takke B cratbe
MPEAJIOKEH METOJ HAIJISIIHOTO OTOOPaKEHUSI COCTOSIHUS JeJl B YHUBEPCUTETE MO HAMpaBiIeHUsSIM U TIpeaIMeTaM.
IIpoBeneH cpaBHUTENbHBIN aHAIU3 Pe3yIbTATUBHOCTU OTAEIbHBIX HAMPaBJICHUIN U MPEIMETOB y BEAYIIUX YHU-
BEPCUTETOB MUpa. PaccMOTpeHbl TyTU TOBBIIIEHUST PE3yAbTATUBHOCTH OTEUYECTBEHHBIX BY30B YHUBEPCHUTETE IO
HATIPaBJICHUSIM ¥ [IPEIMETaM, & TAKKe MPOIBIXCHUS B MUPOBBIX PEHTHHTaX. )

PEUTHUHI. KOHKYPEHTOCITIOCOBHOCTb. PE3YJIbTATUBHOCTb. YHUBEPCUTET. MUPOBOU PbIHOK
OBPA3OBAHMU .

International Prestige as a document confirming full-rate tertiary
of Russian Higher Education education.

Unfortunately, the reforms in 1990s, which
were meant to establish market relations in the
country and, above all, to ensure profitable
economy, were also introduced in Russian
science, including higher school. During the
severe economic crisis which the country was

In recent years the President and Government
of the Russian Federation have paid a lot of
attention to what can be done in order to increase
prestige of the Russian higher school, which has
suffered considerable damage starting from 1990s.
In Soviet time a lot of students came to study in

Russian universities from socialistic European
countries, such as Poland, Bulgaria, Eastern
Germany, Czechoslovakia, etc., from the
countries of Asian and African regions, such as
China, Vietnam, India, Pakistan, Algeria and
many others. Correspondingly, diplomas issued by
Russian universities were recognized in these
countries (and in some others as welll)

160

experiencing and a dramatic decrease in funding,
universities had to struggle for survival on their
own. A wide-scale introduction of part-time
learning on a commercial basis was one of the
ways universities used to develop self-financing.
This resulted in increased workload on the teaching
staff and, correspondingly, poorer quality of
education. An industrial production crisis destroyed
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contacts and connections between enterprises and
university science and, therefore, scientific research
sectors in Russian universities either reduced
sharply in number or stopped existing.
Consequently, by the early 21" century both
Russian science and Russian higher school had lost
their international prestige to a great extent.

Meanwhile, by that time educational
services had grown into a very profitable activity
for universities whereas university rankings,
which had become more and more popular,
turned into a powerful advertising tool.

Vertical Race: Ranking Advancement
and Universities’ Fight for Students

Nowadays, how the attractiveness of a
university for students and prestige of its diplomas
for employers largely depend on its ranking
position. Best universities rankings are regularly
worked out by various agencies and posted on the
Internet, the most accessible information platform.
Russian universities occupy fairly modest positions
in these rankings. This contributes to the Russian
higher education discredit both on a global and
domestic scale. Thus, for instance, the survey,
conducted by the Institution of Educational
Sociology of the Russian Academy of Education
(Rus: Institut sotsiologii obrasovania Rossiiskoi
Akademii Obrazovania) among Moscow senior
high school students, revealed that 46.3 % of them
would like to continue their education abroad,
whereas 41.8 % of teenagers dream of getting a job
in a foreign country [4]. As for foreign students
who study in Russian universities, they often
choose to do so because of tuition costs or due to
the fact that their score is not high enough to enter
western universities. Thus, for example, in China
they believe that the most prestigious education
can be obtained in the USA, the UK and other
western European countries and students turn to
Russian universities only after rejecting other
options.

Encouraged by the  President and
Government of the Russian Federation, the
Ministry of Education and Science of the RF
and the National Training Foundation have
developed a draft The concept of the Russian
Federation’s Educational Service Export for
2011—2020°, which reviews, in particular, the
change dynamics in Russia’s positions on the
global market of educational services. The Soviet
Union used to be ranked number two (after the

USA) by the number of foreign students, but
now Russia is ranked number nine in this
category. According to the Organization of
Economic Co-operation and Development
(OECD), in 2007 the total number of foreign
students was 3 million. Russian universities
accounted for 2 % of this number, whereas the
share of the USA was 20 % and that of the UK
was 12 %. Germany and France teach 9 % and
8 % respectively. Moreover, a large number of
students study in Australia (7 %), Canada (4 %),
and Japan (4 %) [2].

The strategic goals of the national
educational policy are listed below:
— to improve the attractiveness and

competitiveness of the Russian educational system
in the global and regional educational sphere;

—to ensure an effective participation of Russia
in the global and major regional processes of
education development;

—to increase an export share of educational
services in the GDP of Russia.

In order to achieve these goals it is essential,
first of all, to advance our best universities (quite
a few of them!) in global rankings.

One of the most reputable rankings is the QS
World University Ranking, which is given by the
consulting company Quacquarelli Symonds (QS)
since 2004. To be ranked by this particular agency
is not only prestigious but also promises large
revenues from teaching foreign students. So
universities strive for being noticed by the
company QS. This trend is clearly seen in the
dynamics of the constantly growing number of
universities in the published rankings. In 2007 619
universities were presented, in 2001 this figure was
724. In 2013 the ranking covered 834 universities
from 76 countries. To select them from about
3000 universities who had applied, 62.094
opinions of scientists from various countries, and
27.957 views of employers were considered [35, 10].

Starting from 2005, five Russian universities
took their positions in this ranking (Tab. 1).

It is obvious that there have been no
considerable improvement in the ranking
positions of the Russian universities although
their number has increased to 8. This does not
mean that our universities started to perform
worse in the education and research field. It just
reflects that universities in other countries tend
to pay much more attention to their ranking
indices and make more efforts to improve them.
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Table 1
Russian universities in the QS World University Ranking 2005—2010
Name of University 2005 | 2006 | 2007 | 2008 2009 2010
1. Lomonosov Moscow State University 93 93 | 231 183 101 93
2. St. Petersburg State University 164 | 164 | 239 224 168 210
3. Novosibirsk State University 346 | 346 | 440 (401500 312 375
4. Moscow State Institute of International Relations (MGIMO) | — - - - 601+ 601+
5. National Research University «Higher School of Economics» | — - - - 501—600|451—500
6. Ural Federal University named after the first President| — - - - 601+ |501—550
of Russia B.N. Yeltsin
7. Tomsk State University 269 | 269 | 466 [401—500|401—500{401—500
8. Kazan (Volga region) Federal University 476 | 476 | 528 | 501+ 501+ |501—600

From the data of the QS World University Ranking [5].

It is worth mentioning that the importance
of being present in the international rankings is
increasingly understood by the management of
Russian universities. This is proved by the fact
that the number of national universities in the
0S World  University  Ranking  increased
considerably over the past three years (Tab. 2).

As Tab. 2 shows, the number of universities
in the 2013 rankings more than doubled (from 8§
to 18). Even though the positions of several
universities are in the rearguard sector (ranking
701+) and they can hardly be considered as
stable ones, there is hope that determined efforts
of the Russian universities to improve their
indices in the ranking will yield.

According to the Russian Federal State
Statistics Service (Federalnaya sluzhba gosudarstvennoi
statistiki), there are 1046 higher educational
institutions in Russia [3]. So 1.7 % of Russian
universities are represented in the QS ranking. In
contrast, according to the 2009 data, there were
4352 higher educational institutions in the USA,
and the 2013 ranking comprises 144 universities,
i. e. 3.3 %. At a first glance, our representation in
the QS ranking is just twice as low as that of the
USA, but we should not forget that the number of
American universities ranged in the QS is 8 times
as many as that of the Russian ones. Interestingly,
the USA population is only twice as big as the
population of Russia, which means that higher
education is much more accessible for the USA
residents than for the people who live in Russia.
This statistics makes us believe that there is some
inconsistency between the country’s innovation
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development course, which has been proclaimed
by the Government of the Russian Federation
and which needs educated specialists in all fields
of economy, and the projects designed for a
considerable reduction in the number of national
universities. Moreover, the universities we refer to
are not private but state educational institutions.

Performance analysis of educational
and scientific activities of universities
is the basis for their harmonious development

University rankings by educational and
scientific faculty developed by the British company
«Quacquarelli Symonds» (QS) are very useful, as
they allow to analyze strengths and weaknesses of
multidisciplinary universities. There is no need for
additional research to design these rankings. The
information basis is the data used for the key
ranking, the QS World University Ranking. The
local ranking is awarded by each faculty and
includes 400 best universities. The assessment is
conducted by a narrower range of indices:
academic reputation, reputation by employers,
number of citations per paper published, h-index.
It is worth saying that, for each faculty, the weight
of these indices is different (Tab. 3).

Tab. 3 shows that in local rankings for Art &
Humanities and Social Sciences & Management,
academic reputation is the most influential one,
whereas the citation indices are notably less
considerable. As for Life Sciences & Medicine,
the influence of the citation indices becomes
crucial for ranking.
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Table 2
Russian universities in the QS World University Ranking 2011—2013

Name of University 2011 2012 2013
1. Lomonosov Moscow State University Ranking 112 116 120
Line 112 116 120
2. St. Petersburg State University Ranking 251 253 240
Line 251 253 240
3. Bauman Moscow State Technical University Ranking 379 352 334
Line 379 352 334
4. Novosibirsk State University Ranking 400 371 352
Line 400 371 352
5.Moscow State Institute of International Relations| Ranking 389 367 386
(MGIMO) Line 389 367 386

6. Moscow Institute of Physics and Technology (State Uni-| Ranking 441—-460
versity) Line 443

7. Saint Petersburg State Polytechnical University Ranking 441—460
Line 457

8. The Peoples' Friendship University of Russia Ranking 551-600 501—550 491-500
Line 573 522 495

9. National Research University «Higher School of Eco-| Ranking 551-600 501—550 501—550
nomics» Line 537 550 518

10. Ural Federal University named after the first President| Ranking 451-500 501—550
of Russia B. N. Yeltsin Line 469 549

11. Tomsk Polytechnic University Ranking 551—-600 601+ 551-600
Line 541 616 583

12. Tomsk State University Ranking 451—500 | 551—600 | 551—600
Line 451 568 584

13. Kazan (Volga region) Federal University Ranking 601+ 601+ 601—650
Line 648 697 612

14. Southern Federal University Ranking 601—650
Line 626
15. Far Eastern Federal University Ranking 601+ 701+
Line 612 723
16. N.I. Lobachevsky State University of Nizhny Novgorod | Ranking 601+ 701+
Line 646 740
17. Plekhanov Russian University of Economics Ranking 601+ 701+
Line 623 747
18. Voronezh State University Ranking 701+
Line 832

From the data of the QS World University Ranking [5].
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Table 3
Ranking indices by faculty
Academic Employer Citations . o
Faculty Area Reputation Reputation per Paper H-index Citations
Arts & Humanities 60 % 20 % 10 % 10 %
Engineering & Technology 40 % 30 % 15 % 15 %
Life Sciences & Medicine 40 % 10 % 25 % 25 %
Natural Sciences 40 % 20 % 20 % 20 %
Social Sciences & Management 50 % 30 % 10 % 10 %
Table 4
Local ranking indices by faculty in 2013
(QS World University Ranking by Faculty 2013)
Rank by Faculty
QS . ;-
School Name Rank | Arts & Llefﬁcizl Social | Engineering | Natural
Humanities &Medicine Sciences | & Technology | Sciences
Massachusetts Institute of Technology (MIT) 1 18 6 7 1 2
Ecole normale supiirieure, Paris 28 109 0 136 74
Peking University 46 23 101 25 38 21
Technische Universitnt Mbnchen 53 0 83 246 17 15
University of Helsinki 69 46 55 75 186 82
Lomonosov Moscow State University 120 0 374 271 199 84
Saint-Petersburg State University 240 0 0 0 0 275
From the data of the QS World University Ranking [5].
It is visible achievements in these fields in an  universities are represented by Massachusetts

innovation economy that drive development,
while publications in international scientific press
strengthen the results obtained and provoke vivid
feedback, which results in the intensive citing in
these areas of activities. Thus, the combination of
academic activities indices and scientific
performance indices affects significantly the
position of the university by 70—90 % in the
ranking by faculty.

Only two universities represent Russia in these
local rankings: Moscow State University and St.
Petersburg State University. To make the picture
complete, let us compare the local rankings of
American, French, German, Finnish, and
Chinese universities, which occupy the best
positions among universities of their countries in
the major ranking, and the indices of our leading
universities (Tab. 4). In our table, the USA
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Institute of Technology (MIT), the absolute world
leader according to QS. A French university with
the highest position in the ranking is the Mcole
normale supiirieure, the foremost technical
university, whose prestige in France is even higher
than that of the famous Sorbonne. One of the
best German universities in the ranking is the
Technische  Universitnt ~ Mbnchen,  which
specializes in exact sciences. Although several
European universities have higher positions in the
ranking, for our survey we have chosen the
University of Helsinki because our universities
have been actively collaborating with Finnish ones
for quite a while and a large number of Russian
students study in Finnish educational institutions
and subsequently they even find interesting jobs in
that country. Moreover, Finland occupies the
second place by the education index.
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Table 5
Performance of Universities by Faculty
Rank by Faculty
School Name Arts & Life Social Engineering | Natural
Humanities Smen.ce.s Sciences | & Technology | Sciences
& Medicine

Massachusetts Institute of Technology (MIT) 0,96 0,99 0,99 1,00 1,00
Ecole normale supiirieure, Paris 0,73 0,00 0,00 0,66 0,82
Peking University 0,95 0,75 0,94 0,91 0,95
Technische Universitat Mbnchen 0,00 0,80 0,39 0,96 0,97
University of Helsinki 0,89 0,87 0,82 0,54 0,80
Lomonosov Moscow State University 0,00 0,07 0,33 0,51 0,79
Saint-Petersburg State University 0,00 0,00 0,00 0,00 0,32

According to the assessments of international
experts, universities in the Asian region have
been developing rapidly. We have taken Peking
University as an example. It attracts attention
because all its faculties and sciences have been
developing harmoniously.

Tab. 4 shows a position of the university in
the general ranking and the number of the line
the university occupies in the local ranking.
These data prove that even the best universities
have different performance by various scientific
faculties. Normalized coefficients are always
more demonstrative for comparison. To assess
performance by faculty, a performance coefficient
by faculty (C,,) can be proposed:

_N-(m-1)
res_T’ (1)

where C,,, — performance coefficient by faculty;
N — number of universities in the local ranking;
m — number of the line the university takes in
the ranking.

After the formula, proposed by the authors,
have been applied (1), coefficients are obtained
which reflect the performance of universities by
faculty (Tab. 5).

The data presented in Tab. 5 are much more
convenient both for further analysis and their
graphic interpretation (Diagram 1).

The leader of the QS ranking, Massachusetts
Institute of Technology, 1is harmoniously
developed in all faculties, its performance
coefficient by faculty (C,,) is within the range of

0.96 to 1.00, which is also shown in its graphic
representation. Both Peking University and the
University of Helsinki strive for the same
harmonization of their achievement. Peking
University has C,, from 0.75 to 0.95. Having
these high indices, it takes just the 46™ position in
the ranking, which shows how tough the
competition between leading universities is. The
University of Helsinki has the performance
indices (C,,) within the limits of 0.54 to 0.89.
Comprising all faculties, it keeps its position in
the first hundred (69 position) among universities
by the QS ranking.

Diagram 1 also shows two institutions
whose achievements are concentrated in a
limited range of faculties. These are the
institutions which are primarily famous for their
success in the field of exact sciences and
technology — Ecole normale supiirieure, Paris,
(28 position) and Technische Universitat
Musnchen (53 position). Good ranking positions
have been reached due to high performance by
the chosen faculties.

Although  Lomonosov  Moscow  State
University is a multidisciplinary university, the
diagram clearly shows that its performance
coefficient changes within broad limits: from
0.07 by Life Sciences & Medicine to 0.74 by
Natural sciences. It is, of course, an honor to
occupy the 120" position in the ranking, but to
become a world educational leader and to
achieve harmonious development by all faculties,
our best university will have to do big system-
based work.
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Diagram 1. University performance indices by faculty

The information available allowed QS not
only to research the activities of universities by
faculty, but also to present details by subject.
However, local rankings by subject include only
200 best universities. The list of subjects used in
the rankings is given in Tab. 6.
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The words ‘subject’ and ‘discipline’ are
often used as synonyms, but in the current table
the notion ‘subject’ is aggregated and comprises
a number of disciplines, that are normally
covered by a whole faculty of a Russian
university.




Economy and management in education

Table 6

List of subjects for ranking by subject (QS World University Rankings by Subject)

Number Subject Number Subject
Arts & Humanities Law and Legal Studies
1 Philosophy 15 Economics & Econometrics
2 Modern Languages 16 Accounting & Finance
3 Geography 17 Communication & Media Studies
4 History and Archaeology 18 Education
5 Linguistics Engineering & Technology
6 English Language & Literature 19 Computer Science & Information Systems
Life Sciences & Medicine 20 Chemical Engineering
7 Medicine 21 Civil & Structural Engineering
8 Biological Sciences 22 Electrical & Electronic Engineering
9 Psychology 23 Mechanical, Aeronautical & Manufacturing Engineering
10 Pharmacy & Pharmacology Natural Sciences
11 Agriculture & Forestry 24 Physics & Astronomy
Social Sciences 25 Mathematics
12 Statistics & Operational Research 26 Environmental Sciences
13 Sociology 27 Earth & Marine Sciences
14 Politics & International Studies 28 Chemistry
29 Materials Sciences

From the data of the QS World University Ranking [5].

Classification by subject provides much more
material for analysis and helps reveal advantages
and drawbacks of scientific and educational
activities of a university at large. Tab. 7 includes
information about positions that the afore-
mentioned universities occupy in local rankings
by subject.

By using the aforementioned method, let us
present the data from Tab. 7 in graphics (Diagram 2).

Diagram 2 clearly demonstrates that to be
the first, one does not necessarily have to be the
first in all areas. Even world education leaders
show different performance in scientific and
research work by individual subjects.

Let us look at the diagrams of Massachusetts
Institute of Technology. The diagram by faculty
has a form of a practically regular pentagon (by
number of faculties) and the worse result, 0.96 (!)
by the Arts & Humanities faculty. The diagram by
subject demonstrate that MIT’s performance by

such subjects as Geography, Psychology, Pharmacy
& Pharmacology, Agriculture & Forestry, Law and
Legal Studies, Education is either rather low or
absent. This implies that the university, even
though it is a multidisciplinary one, has a clear
strategy and is not trying to embrace
unembracable, but focuses on the most promising
fields and achieves perfect results on its way. These
achievements not only cover <hollow> fields that
we mention, but also ensure the first position of
the university in the QS ranking.

Peking University, on the contrary, strives
for the most complete harmonization of
scientific and educational activities. The table
and the diagram demonstrate good results by all
subjects, excluding agrarian field, which is much
less developed, chemical engineering and civil
and structural engineering. Having determined
its goal as to become the leader of the world
development, China has been implementing this
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] -
Table 7
Indices of universities in rankings by subject in 2013
Massaqhusetts Ecole . Technische | University Lomonosov| Saint-
Subjects Institute n()urrpale Pt'akmg Universitat of Moscow | Petersburg
of Technology supiirieure, University Manchen | Helsinki State_ S.tate.
(MIT) Paris University | University
Philosophy 6 35 17 - 90 - -
Modern Languages 21 53 13 - 93 63 =
Geography = = 25 = 51 = =
History and Archaeology 57 - 41 - 92 - -
Linguistics 2 - 20 - 49 - -
English Language & Literature 40 - 50 - 92 - -
Medicine 15 - 64 67 48 - -
Biological Sciences 2 153 45 67 88 - -
Psychology - - 47 - 92 - -
Pharmacy & Pharmacology - - 60 65 91 162 -
Agriculture & Forestry - - - 41 93 - -
Statistics & Operational Research 2 106 44 — 190 112 =
Sociology 35 — 64 - 90 - —
Politics &  International 37 - 22 — 89 - -
Studies
Law and Legal Studies - — 41 — 132 — =
Economics & Econometrics 2 - 37 - 185 - -
Accounting & Finance 5 — 35 — — — —
Communication & Media 12 — 64 — 43 — —
Studies
Education = = 65 = 33 = =
Computer Science & 1 55 35 42 140 163 -
Information Systems
Chemical Engineering 1 - - 39 - - -
Civil & Structural Engineering 5 - - 77 - - -
Electrical & Electronic 1 - 36 34 - - -
Engineering
Mechanical, Aeronautical & 1 - 36 23 - - -
Manufacturing Engineering
Physics & Astronomy 1 46 29 17 143 64
Mathematics 2 50 35 79 145 42 168
Environmental Sciences 3 - 39 124 88 - —
Earth & Marine Sciences 3 104 69 171 188 109 —
Chemistry 1 = 15 24 142 108 =
Materials Sciences 1 - 20 76 - 168 -

From the data of the QS World University Ranking [5].
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Massachusetts Institute of
Technology

Peking University

Lomonosov Moscow State
University

Diagram 2. Performance indices of universities by subject

scheme in all areas, including education. In 2013,
the number of Chinese universities in the QS
ranking is as high as 25. By this index China takes
the 9" position out of more than 60 countries
whose rankings are provided in the 2013 ranking.

It is reasonable to pay attention to the
strategy of the University of Helsinki, which

within the period of 2011—2013 moved from the
89" to the 69" position in the ranking. Its
performance coefficient by subject never goes
above 0.8 level, but since the university improves
its achievements in many subjects, it was
included into the 200 best universities in
23 subjects out of 29. Even though in local
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ranking its position by some subjects is work or improve it when regulations are
rearguard, this has not prevented the university constantly changing. In these turbulent

from taking a stable position in the first hundred
best universities of the world. There is one more
specific feature of this university: it has achieved
most considerable progress in Humanities,
whereas it has failed to reach ranking positions
in exact sciences.

Another strategy has been chosen by the
Ecole normale supiirieure. Even though it is a
multidisciplinary university, it unlocks its highest
potential in a limited range of subjects, which
include both science and arts.

The Technische Universitnt Mpenchen fully
complies with its name. All scientific and
educational activities here are focused on
research and teaching in the field of engineering,
technology, and computer science, as well as
such highly important areas as natural sciences,
biology and medicine.

When comparing these universities in the
ranking and revealing their, as it would seem,
‘one-dimensional’ activity, we come to a
conclusion that good indices in the ranking can
be reached not only by multidisciplinary
universities but also by specialized ones, which
are highly efficient in their work by subjects.
This is proved by a large number of scientific
publications in peer-reviewed journals with high
citation index. For example, so as to take the
28™ position among the leading universities, the
Ecole normale supérieure showed high results in
only 8 subjects out of those 29 which are used to
build rankings.

National Scale Problem is
to Increase Russian Universities’ Ranking

This analysis is designed to reveal the
«secrets» of the best world universities’ success
and to help other educational institution,
primarily Russian ones, develop a good strategy to
mobilize efforts and increase their competitiveness,
as well as to reach leading positions in the global
education market.

Russian universities should strive for these
ambitious goals, although their current positions
and international prestige leave much to desire,
which, of course, worry the executives of
Russian education at all levels. Consequently,
over the last decade our higher school has been
permanently reformed. No doubt, change is
necessary. But it is hard to stabilize academic
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circumstances only such a strong scientific and
educational liner as Lomonosov Moscow State
University, which took the 120" position in the
2013 ranking, keeps steady. This university is
closest, comparing to all others, to reach the
goal which the President has set, saying at least
five Russian universities are to be included into
the first hundred leading world universities
according to the world university ranking by
2020’ [1].

There is hope to implement the goals
articulated by the President and the Chairman of
the Government of the Russian Federation and
catch up with the best universities in the world,
maintain and strengthen wonderful traditions of
national science and education.

A systematic approach towards problem-
solving will allow leading universities of the
country to advance steadily and to improve in all
areas of scientific thought and educational
process. On this way, universities will need badly
national support, which implies more than
funding. A complex scheme has to be developed
and implemented to revive university science by
using government contract system and by
stimulating businesses so that they will come into
agreements with universities and the latter can
do actual science-driven research. The problem
can be partially solved due to the grant system.
But one should not forget that successful
scientific work should not just end up in a
handover act delivered to the customer or a
completion report, but must be followed by
publications in  well-established  scientific
journals, including the ones in English. In our
opinion, a paper in a peer-assessed foreign
journal should become a must for grant giving
(in case open publication of materials does not
threaten national security). Only then the world
scientific community will know about the
achievements of Russian universities and relevant
databases, used as a basis for international
ranking of universities, will be updated, which
will result in the growth of our scientists’
personal status.

Moreover, universities will also have a large
share of responsibility. Since fight for a position
in the world rankings has not only competitive
component, but also an economic one — in
terms of state financial support, flow of foreign
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students, an opportunity to establish higher
tuition fees without fearing that this will result,
in lowering demand for the university services
among students. For example, studies in
Massachusetts Institute of Technology cost
42.000—44.000 USD per year, whereas this
figure for Lomonosov Moscow State University
is 8.000—10.000 USD. Since the percentage of
foreign students is a ranking indicator, it
becomes an item of competition in the market
of educational services. That is why some world
universities charge foreign students much less
than their own citizens.

Every Russian university needs a strategic
scheme to advance in rankings. It has to
contain:

— self-assessment of a university in order to
reveal its strengths and weaknesses;

— using the item lists in Tab. 6, to evaluate
which of these items approach the level of world
education leaders;

— on the basis of the analysis conducted, to
identify the most promising fields of scientific
work;

— to elaborate measures to expand the area for
scientific and research work, to create working
groups including teaching staff, postgraduate
students, and senior students;

— to create a special working group whose task
will be to select papers for translation and
publication;

— to publish selected papers in foreign peer-
reviewed scientific journals, to contact publishers;

— to develop a system of incentives for those
who publish their papers in well-established
Russian and foreign titles.
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I.V. Skvortsova, V.M. Makarov

INNOVATIVE-EDUCATIONAL CLUSTER
AS AN EFFECTIVE MECHANISM
OF REGIONAL INNOVATION SYSTEM DEVELOPMENT

N.B. CkBopuoBa, B.M. Makapos

MHHOBAIIMOHHO-OBPA3OBATE/IBbHBIN KIACTEP
KAK DOPEKTMBHbII MEXAHU3M
PA3BUTHSA PETMOHAJIBHONI MHHOBALIMOHHON CHUCTEMBbI

The article is devoted to the problem of integration of science, production and education, the formation of a
new approach to the development of innovative regional economy with the use of innovative-educational
clusters, which will allow universities to become centers of the accumulation and dissemination of ideas,
knowledge and technologies which can effectively influence the development of science and society as a whole.

INNOVATION  INFRASTRUCTURE.

INNOVATIVE-EDUCATIONAL

CLUSTER. ORGANIZATIONAL

STRUCTURE OF MANAGEMENT. THE PROJECT-ORIENTED UNIVERSITY. INNOVATIONS.

Cratbs TOCBsIIIIeHA TTpo0JIeMe WHTeTpallii HayKu, IMMPOU3BOACTBA U 06pa3oBaHusl, (POPMUPOBAHUIO HOBOTO
MOAX0Aa MO Pa3BUTUI0 MHHOBALMOHHON pPErMOHAIbHOM SKOHOMMKM C TIPUMEHEHMEM WHHOBAIIMOHHO-
00pa3oBaTeIbHBIX KJIACTEPOB, UTO TO3BOJUT By3aM CTaTh IIEHTPAMU HAKOIUICHUS M pacUIMpeHUs Waei, 3HaHWA
Y TeXHOJIOTUIA, CIIOCOOHBIX 3¢h¢GEeKTUBHO BIMSITH Ha pa3BUTHE HAyKM U OOIIECTBA B LIEJIOM.

MHHOBALIMOHHASl MH®PACTPYKTYPA. l/lHHOBAL[I/IOHHO—OBPA3OB{\TEJ'[beII7I KJIACTEP. OPTAHU-
SAUMOHHAS CTPYKTYPA YIIPABJIEHHWA. TIPOEKTHO-OPUEHTUPOBOYHbIM YHUBEPCUTET. MHHOBALIMU.

Education and science have an increasingly
significant position in the development of
modern society and become leading factors of
getting competitive advantage of the country in
the international arena.

The most important priority of the state
innovation policy in Russia is the creation of
effective innovation system supporting the
development of innovative activities of higher
education: improving the quality of specialists’
training, developing research and technological
base, stimulating universities’ innovation activity.

The modern infrastructure of higher school
combines fundamental science, retrieval and
applied scientific-research activities, educational
work as well as the processes of commercialization
of the scientific results and the integration of
university’s educational and scientific potential in
innovation within the economic system of the

country.
At present, the higher school system of the
Russian  Federation hosts an  innovative

infrastructure which includes 163 technoparks;
185 business-incubators; 12 regional training

centers in the field of innovative entrepreneurship;
22 regional information-analytical centers; 46
regional innovation centers; 118 innovative-
technological centers; 122 technology transfer
centers; 73 centers of collective use of unique
scientific equipment and 46 science cities [8, 11].
But according to the Ministry of education and
science of Russia, the higher education sector in
the Russian Federation is represented by
1,115 higher education institutions. Thus the
quantitative indicators of higher school innovation
infrastructure mentioned above are not sufficiently
high in comparison with the number of higher
education institutions.

Most modern universities can be characterized
by a low level of legal and economic support in
the field of intellectual property, spontaneous
nature of innovation activity and the lack of
systematic approach to managing it.

Nowadays a serious problem in Russia is an
inefficient use of resources in the field of
education (the irrational structure of the issue)
and science (low demand for knowledge in the
market, the initiating character of R&D, a low
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level of commercialization of innovations). There
is disconnection of education, science, and
business. Thus the innovative infrastructure of the
higher school does not fully exploit its
opportunities, which directly affects the results of
innovation development both in the regions and
in the whole country.

In recent years, the state has been paying
more and more attention to the solution of this
problem [3]. In the framework of the «The
Strategy of the Development of Science and
Innovation in the Russian Federation up to
2015» the Ministry of education and science
plans the establishment of technological
platforms as a mechanism which would unite
representatives of  business, science, and
government interested in conducting long-term
joint scientific-technical activities aimed at the
implementation of the following actions:

— intensification of efforts to create prospective
commercial technologies and new products
(services);

— attraction of additional resources for research
and development involving all stakeholders
(business, science, state);

— improvement of the legal base in the field
of scientific and technological innovation
development [1].

One of the possible forms allowing active
cooperation between science, business and
society is an innovative-educational cluster (IEC)
on the basis of higher school|3].

Based on the practice of a number of
regional universities: Perm National Research
Polytechnical  University,  Stavropol  State
Agrarian University, Tambov State Technical
University, etc., clustering has established itself
as an effective mechanism of integration of the
results of higher school’s innovation activities in
the real sector of economy, universities’
development as well as their positioning in
Russian and international educational area [4].

An innovative-educational cluster is a
multilateral treaty or associative union of
educational institutions, enterprises of the real
economy, scientific organizations with matching
long-term aims of joint activities in the field of
the development, implementation in manufacturing
and commercialization of new technologies and
new kinds of competitive products, professional
training and improvement of staff skills in the
interests of the participants of the cluster, the
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creation of joint infrastructure which supports
innovation cycle of development and product
manufacture, provision of necessary staff.

The objective of the IEC activities is an
identification, a formation and an attraction of
competitive  resources  (knowledge,  human
resources, equipment and technologies, intellectual
property), the promotion of informational support
for research and development, the creation of
favorable conditions for the transformation of its
results into competitive advantages of the region
and the country[7].In pursuing these objectives the
IEC addresses the following tasks:

1. Generation of innovative ideas and projects
implementation in the field of natural sciences,
engineering and arts, also interdisciplinary fields.

2. Promoting the creation of small innovation
enterprises.

3. Formation of personnel reserve in university.

4. Strengthening international scientific cooperation.

5. Encouraging of requests for research and
development from the business community [2, 12].

6. Transformation of knowledge, experience,
and technology which universities possess into
commercially successful product.

7. Increasing the competitiveness of businesses
in the cluster.

8. Increasing the level of education in the
region (not only of higher education but also of
secondary and secondary vocational education).

The participants of the cluster are educational
institutions  (colleges,  universities, advanced
training  institutes), commercial organizations
(manufacturing and engineering, consulting and
venture capital firms), innovative infrastructure of
university (scientific-educational centers, technoparks,
small innovative enterprises), as well as
governmental and municipal authorities (Fig. 1).
Business, in this case, is one of the customers of
educational and research activities of universities [7].

The core of IEC is often formed by
educational institutions which determine the
competitiveness of enterprises. First of all, it
concerns the development and implementation
of new technologies, training and improvement
of qualification of the personnel, consulting
firms in various fields of activity, joint use of
innovative infrastructure (technoparks, business
incubators, centers for collective use of
equipment, technologies transfer centers, etc.),
accumulation and transmission of knowledge
between companies in the cluster.
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- material-technical base training
Postgraduate education and
—> advanced training
Fig. 1. Regional IEC model
By implementing these functions, educational commercialization. University scientific-

institutions, in turn, will get access to the funding
for research from private firms, will implement
commercial educational programs for employees
of companies in the cluster, improve educational
programs in order to ensure their compliance with
the current needs, organize students internship
and training at the enterprises of the cluster,
attract specialists and experts from the enterprises,
participants of the cluster, to the educational
process and also improve the qualification of
university staff on the basis of the enterprises,
participants of the cluster.

It is possible to say that the most effective
system is the partnership in IEC of representatives
of different levels of professional education,
including interaction with the public schools.
Schools and colleges are integrated into the
system of continuing education and school leavers
get access to higher education by signing
agreements with universities about the enrollment
without entrance examinations taking into
account the level of their education [7].

One of the basic elements of the cluster is
an innovative infrastructure of the university
representing a network of interrelated and
complementary elements of innovation activity,
where there is a transfer of knowledge,
innovational projects and their further

educational centers (SEC) should be focused on
the provision of advisory, educational and
research services to the enterprises of the
cluster. The material base of SEC should satisfy
interests of not only universities, but also of
private entrepreneurs, small and medium-sized
businesses as well as the local authorities.

Technoparks are an important element of the

IEC; they include a variety of specific functional
areas: offices, research laboratories, industrial,
storage and exhibition areas. The infrastructure
of technoparks is diversified by nature and may
include consulting, staffing, advertising agencies,
investment, legal and insurance companies, real
estate valuation agencies and audit agencies, etc.

The key factor in the effectiveness of IEC is
the maximum convergence of educational and
production purposes, the effective use of
personnel, and the scientific-technical potential
of the region [7]. And also:

— multidisciplinary approach to research and
educational activities that is most obvious if
polytechnic university becomes the core of the
cluster;

— common goals of IEC entities and their
compliance federal state and regional interests,
which is typical mainly for large industrial centers
such as Moscow, St. Petersburg and others;
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Fig. 2. An example of matrix organizational structure of university management

— territorial localization which allows to build
IEC on the base of already existing or
developing industrial and financial groups (in
Saint-Petersburg, energy and power engineering
is an example of the first kind of groups, and
automobile manufacturing — of the second);

An effective system of intraclaster interaction
provides a balance of its participants’ interests
and the emergence of an «effect of the system»
or a synergetic effect [3].

For universities, the synergetic effect reveals
itself in:

— increase in a university’s rating;

— professional development of the faculty staff
and graduates through their participation in the
implementation of innovative R&D according
to the order from the real economy sector;

— involvement of the most competent
employees from the real economy sector in
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educational process, implementing joint projects
with universities;

— application of the results of advanced R&D
in the educational process;

— extension of the access to market
information for universities and facilitation of
products and services of the SEC promotion to
the markets of financial and industrial groups;

— possibility of additional earnings for university
faculty staff due to their participation in the
scientific-technological development and consulting
services;

— exploitation of the possibilities of attracting
investments and grants for the SEC.

Almost all universities consider clusters as the
most advanced form of strategic partnership with
science, business, and authorities of the region.
Many of them have experience in the
implementation of the cluster approach and
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cluster policy. But they lack methodological
recommendations concerning the organization of
this process. In fact, the process of IEC formation
has to change the organizational structure of
management of the university on the basis of the
system approach principles.

The theory of systems states: the change of
targets and strategy of organization development
(including scientific and educational organizations)
should be accompanied by its restructuring. The
creation of SEC implies a change in the structure
of the executive subsystem of the university. But
the appropriate change of management subsystem
must correspond with it.

The basis of the formation of new
organizational structure of management is an
idea of the project-oriented university. Its
realization requires the decentralization of the
university management, which can be achieved,
for example, through the transformation of
faculties into institutes by transferring part of
authority to the operational management. It will
increase their autonomy, flexibility in decision-
making, responsibility and will activate the
«bottom-up initiatives».

In institutes, it is appropriate to establish a
system of responsibility centers (departments,

research laboratories, other divisions) which can
focus on increasing the income (profit centers)
or on the cost savings (cost centers) within the
allocated budget. In terms of university’s
economy, this approach implements a concept
of controlling and, in terms of management, it
corresponds with the essence of the matrix
model of university management (Fig. 2).

In this matrix model, the vertical control

actions provided by institutions support
educational and economic processes, and
horizontal linkages are formed within the

scientific-research programs and applied projects
by various divisions, integrated into the SEC. The
purpose of such complexity of the organizational
structure is an improvement of management
efficiency and profitability of operations of the
IEC parent educational institution, as well as
simplifying its integration into the external
environment [7].

In the framework of the innovative economy,
universities become centers of the accumulation
and extended reproduction of ideas, knowledge
and technologies, centers of the development of
new intellectual technologies capable to influence
education and science in the region and in the
whole country.
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12 xernem. Ions: cmeBa — 3 cM, CBepXy M CHU3Y — 2,5 cM, cripaBa — 2 cM. TekceT 6e3 mepeHOCcoB. MeXCTpOUHbIil MHTEpBaT — 2.
TexcT BolpaBHMBAETCs IO LIMPHHE MOJ0Chl. AG3aLHbIA OTCTYIT 1 CcM.

6. Pucynku, Tabnuiiel, potorpaduu pasMelnaioTcs Mo TeKCTy CTaThU.

TpeGoBaHHA K mpeacTaBjsieMblM MaTepuajlam

Hns omybaukoBaHMSI cTaTbu B XypHale «HayuHo-texHuueckue BemomMocTu CaHKT-IleTepOyprckoro rocyaapcTBEHHOIO
YHUBEPCUTETa. DKOHOMWUYECKNE HAyKW» BMECTEe C MaTeprajlaMy CTAaThbU JOJDKHBI OBITH TIPEICTaBICHbI:

e AHHOTAIIMSI HA PYCCKOM U aHIVIMIICKOM SI3BIKAaX;

e KJIIOUYEBBIE CJIOBA (ITATh-CEMb) Ha PYCCKOM M aHTJIMMCKOM sI3bIKax;

e CBe/leHMsI 00 aBTOpaxX Ha PYCCKOM U aHIJIMICKOM SI3bIKAX;

e JUTSI CTAaTeil acCIMPAHTOB WJIM COMCKATeNeil yUeHOM CTeleH! KaHIMIaTa HayK — 3aBepeHHast B OTIAENe KaapoB PeKOMEHIAIIVSI
HAay4YHOrO0 PYKOBOOUTENSI, OTpaxalollasi aKTyaJlbHOCTb, 3HAYMMOCTb, ILIEHHOCTb M HOBM3HY IOJYYEHHBIX PE3yJbTaTOB.
B xauecTBe BBIBOIOB HEOOXOOMMO yKa3aTh, YTO CTaThs MOXET OBITh PEKOMEHIOBaHA ISl OIYOJMKOBAaHUS B XypHale
«HayuyHotexnuueckue Bemomoctu CIIOITIY. DkoHomuueckue Hayku», HaydHbIii pyKOBOAMTEIb HECET OTBETCTBEHHOCTb
3a cojepxKaHUe CTaThU, IOCTOBEPHOCTDb IIPEACTaBICHHBIX MaTepHUaloOB

C aBTOpaMU CTaTeil 3aKJIIOYACTCS M3IATEJbCKUI JTMLEH3MOHHBIA JOrOBOP.

IIpencraBiaeHre Bcex MaTepUaIOB OCYIIECTBISIETCS Yyepe3 DIEKTPOHHYIO pelaKInIo.

PaCCMOTpeHI/le MaTepuajaoB

IIpencraBiaeHHble MaTepuaibl (CM. TpeOOBaHMS) MEPBOHAYAIBLHO PAcCMaTPUBAIOTCS PENaKIIMOHHOM KOJUIerMei M rnepena-
I0TCSL UIs pelieH3upoBanus. [locie ogoOpeHKsT MaTepuaioB, COIJIACOBAHMS PA3IMYHBIX BOIIPOCOB C aBTOPOM (IIPHM HEOOXO-
IVMMOCTH) pelaKIIMOHHAs KOJUIETHs COOOIIaeT aBTopy pellleHre 06 OImyOJIMKOBAaHWM CTaThU WJIM HAIpaBJIsieT aBTOPY MOTUBU-
pPOBaHHBIN OTKa3.

Ilpu OTKIOHEHMM MaTePHAIOB M3-3a HAPYILIEHMUS CPOKOB IIOfa4M, TpeOOBaHUI MO OGOPMIIEHMIO MIM KaK HE OTBEUYAIOIMX
TeMaTHKe XypHaJla MaTepHalbl He MyOJUKYIOTCS M HE BO3BpAlllaloTCs.

PenakiuvioHHast KOJJIETUsI HE BCTYIAaeT B IUCKYCCHUIO C aBTOPaMM OTKJIOHEHHBIX MaTepUAJIOB.

IlyOnukanust MaTepuaaoB acIIMPAHTOB OYHOM OIOMKETHON (POopMbI OOYYEHHMST OCYILUECTBISIETCS OECIUIATHO B COOTBETCT-
BUM C OYEePEITHOCTHIO.

IIpu noctyieHny B peAakLMIO 3HAYMTEIbHOTO KOJMYECTBA CTaTeil MX MPUEM B OYEPEIHOM HOMED MOXKET 3aKOHUMTHCS
JOCPOYHO.

Bbonee noapobHasi nHgopmalus pa3MellieHa Ha caiiTe: ntv.spbstu.ru

HOnss monydyeHUs cCIpaBOYHOW mMHbDopMaunuum obOpamaiTech B pefaKIUIO:

8(812)297—18—21 ¢ 10™ no 18" Amnna Augpeesna,
WM 110 e-mail: economy@spbstu.ru
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