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World and regional economy

UDK 339.9
A.S. Frolov

THE EURASEC CUSTOMS UNION
AND THE GERMAN CUSTOMS UNION:
THE USE AND LIMITS OF ANALOGIES

A.C. ®posos

TAMOXEHHBIN COIO3 EBPA3DC
U TEPMAHCKUN TAMOXEHHBIN COIO3:
IMOJb3A U TPAHUIIBI AHAJIOTUN

The German Customs Union established in 1834 was the first-of-its-kind integration structure in Europe.
Nowadays Belarus, Kazakhstan and Russia are trying to create the first post-Soviet customs union. They intend
to deepen their economic ties in order to form a single market in the near future. A comparison of the two customs
unions can highlight the main issues that arise during the initial stages of economic integration.

POST-SOVIET INTEGRATION. CUSTOMS UNION. CUSTOMS UNION THEORY. GERMAN CUSTOMS UNION.
INTEGRATION THEORY.

OcHoBanubIl B 1834 rogy I'epmaHCKMIT TaMOXEHHBIN COI03 OBUI TIEpBOM MHTETPAlIMOHHOM CTPYKTYpOM Ta-
koro pona B EBpomne. Ceituac Benapych, Kazaxctan n YkpanHa meITaloTcsl co3aaTh IEepBBI OCTCOBETCKUIA Ta-
MOXEHHBI cot03. OHM HaMepeBalTCs YIIIyOUTh SKOHOMUYECKHE CBSI3U APYT C APYTOM J0 TaKOM CTEIEeHU, YUTOOBI
chopMHUpOBaTh €AMHBINM PHIHOK B OyvKaiiiiem OymyiieMm. CpaBHEHUE IBYX TAMOXEHHBIX COIO30B MOXET BBICBE-

TUTb OCHOBHBIC Hp06J1€Mbl, BO3HUMKAIOIIE€ HA HAYAJIbHBIX CTAAUIX SKOHOMUYECKOM MHTCIrpaluu.

[TOCTCOBETCKASd MHTEIPALIMAA. TAMOXEHHBIM COIO3.

TEOPUA TAMOXEHHOI'O COIO3A.

TEPMAHCKMM TAMOXEHHBIN COI03. TEOPUS UHTETPALIUA.

The Customs Union of Russia, Belarus and
Kazakhstan exists for two years and it is seen by
many researchers as «the most impressive
achievement to date in the post-Soviet
integration» [1]. The Customs Union, in fact, is
the backbone of all new integration initiatives in
the post-Soviet space, such as the Eurasian Union
and the Common Economic Space.

Therefore, a question emerges: what is the
future outlook of the post-Soviet or «Eurasian»
integration? Historical examples can point to
certain complex issues, which appearance is
highly conceivable during the creation and further
development of customs unions. The first one of
these samples is the German Customs Union
established in 1834.

Then the German Customs Union (hereinafter
referred to as GCU) consolidated 18 states of
fragmented Germany with a total population of
23 million; they adopted a common customs line
and unified customs tariff. It was the first-of-its-
kind structure in modern Europe, and thus, it has
traditionally attracted attention of researchers,
who often compared it to the European Economic
Community [2]. What conclusions can be drawn
from the comparative similarities between the
GCU and the EurAsEC Customs Union?

1. Integration area. The GCU was originally
created as a part of the German national
paradigm, even if it has not always been a
conscious intention of its creators). Only German
states inhabited mainly by Germans became

9
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members of the GCU). Luxembourg joined the
GCU in 1842, but it could be hardly seen as an
exception to the rule. This small duchy was a part
of the German Confederation — amorphous and
inefficient structure created after the Congress of
Vienna to replace the Holy Roman Empire of the
German Nation. From time to time there were
suggestions to include in the GCU Belgium or the
Netherlands, but they have not been implemented.
We can say that the GCU succeeded in the scope
of so-called «closed regionalism», which, above
all, is characterized by the pre-defined boundaries
of an integration area. Generally, these
boundaries are set up by certain ideological
motives or existing (preexisting) forms of spatial
organization. In the case of the GCU we are
talking about an idea of German unity (especially
important in the later stages of the Customs
Union) and the German Confederation, the
territorial limits of which the GCU has never
broken).

In principle, you can see some similarities
with the post-Soviet integration, which is also
based both on the idea of the post-Soviet space
and on the structure of the Commonwealth of
Independent States. The CIS, like the German
Confederation, has not proved its effectiveness,
but certainly was an institution that provided an
institutional framework and spatial conditions for
the formation of the EurAsEC Customs Union.
For the time being, the post-Soviet / Eurasian
integration projects also fit into the concept of the
«closed regionalism» recruiting participants only
from the CIS member states — the former Soviet
republics. Some experts consider a transition to
the «open regionalism» and suggest that the post-
Soviet customs union shouldn’t shut the door on
the states that did not belong to the Soviet Union.
Because of the short history of the EurAsEC
Customs Union, it is difficult to predict which
path the newly created organization will choose —
whether it remains limited to the «post-Soviet
space,» or moves up to the construction of a new
(«Eurasian») integration region.

2. Integration of hegemony. Primarily, the
GCU was the result of the Prussian policy. Prussia
was a state that at the time possessed the largest
economic, demographic and financial resources in
Germany, as well as the largest territory. None of
the other states of the German Confederation
with exception of Austria (which was left out of
the Union) could compete with Prussia. Prussian
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hegemony, however, played a dual role. On the
one hand, greater economic and political power
often allowed Prussia to determine the rate of
customs integration on its own and the Berlin
officials continued to guide their colleagues in
other countries. On the other hand, the advantage
of one state created anxiety of smaller states; they
feared of a Prussian threat for their sovereignty.
In some cases, this led to a conscious resistance
to the integration project. Spatial development of
the GCU was repeatedly suspended for a long
time because of the struggle with the Prussian
hegemony. Another important consequence was a
creation of alternative customs unions and free
trade areas in Germany, which in the end could
not stand the Prussian competition.

In the EurAsEC Customs Union one of the
states (Russian Federation) also has a much
larger economic and political weight than the
other two partners (Belarus and Kazakhstan). At
the initial stages of contemporary customs
integration this disproportion appears as an
inhibiting circumstance, particularly by attracting
of new members. However, a possible success of
the EurAsEC Customs Union depends on the
massive domestic market of Russia (the Russian
share in a mutual trade between the member-
states of the customs union was 66.9 per cent in
the first quarter of 2012 [3]).

3. Institutions. Even considering the time of
its creation, the structure of the GCU was
characterized by simplicity. There were only two
administrative authorities. The main body was the
General Congress, which actually held a meeting
every two years and consisted of representatives of
all the GCU states. Solutions at the General
Congress were possible only by consensus; it means
that each state had the right to veto. In Berlin there
was a seat of so-called «Central Office», which was
in charge of statistics. Customs duties are levied
on the borders of the GCU by customs
administrations of the participating states in
accordance with the general tariff. Such a structure
was the result of many compromises; it had to
overcome doubts of small and medium-sized
German states that Prussia could be a reliable
GCU leader. Another insightful experience was
made by the South German governments, which
unsuccessfully tried to create a supranational
governing body in a proposed separate South-
German customs union for eight years (1820—
1828, the concept of «Third Germany»). For these
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reasons, the GCU was completely devoid of any
complex supranational structures.

On the contrary, the EurAsEC Customs
Union has been created as a part of a
supranational  organization, the  Eurasian
Economic Community. Additionally, the political
will to make a rapid progress in the post-Soviet
integration has led to creation of the Single
Economic Space (SES), which should form a
single market between Belarus, Kazakhstan,
Russia (and possibly Kyrgyzstan and Tajikistan) in
2015. The hierarchy between these three
structures is complicated and not consistently
defined. In November 2011 the Commission of
the Customs Union was transformed into the
«Eurasian Economic Commission», which should
be responsible both for the Customs Union and
the Single Economic Space. The Eurasian
Economic Commission consists of a «council»
and a «collegium». The first one is designed for
the communication with the «High Eurasian
Economic Council», which embodies the political
leadership of the post-Soviet integration project.
The «collegium» is an executive body, similar to
the European Commission in the EU.

The simplicity of institutions was a big
advantage of the GCU. Of course, in 2012, you
cannot create a management structure that was
effective in 1834. But if the modern supranational
(«EU-like») complex institutions will not be able
to prove their efficiency in the EurAsEC, then all
further development of the post-Soviet integration
will be at risk.

4. Public support. Both the EurAsEC Customs
Union and the GCU were projects of the relevant
governments rather than products of a broad
public demand. In case of the GCU we could
remember the All-German Union of Merchants
and Manufacturers, headed by Friedrich List.
This non-governmental organization took over
the role of spokesman for the interests of all
stakeholders in the industry and trade. However,
the ideas of List had been quite different from the
shape that the GCU took in 1834. The liberals
from the West and South of Germany always
treated the GCU very suspiciously because of the
autocratic Prussian state behind it. The revolution
of 1848 couldn’t change this situation, and till the
time of Bismarck the GCU had been suffered
from a lack of democratic legitimacy.

The Eurasian customs integration does not
have anything that could be compared with the

List’s Union. There are no significant civil
initiatives backing the idea of the EurAsEC
Customs Union. Moreover, there are no demands
for greater transparency or discussions about «a
democratic deficit>» as we know it from the
European Union. Nonetheless, the opinion polls
in 2012 have shown that the majority of citizens
in the participating countries have a positive
attitude to the customs union (nearly 80 per cent
in Kazakhstan, 76 per cent in Russia and 60 in
Belarus [4]). Unfortunately there have not been a
great number of studies on the views of a private
business. In 2011 61.5 per cent of SME
representatives in Belarus rated the accession to
the customs union positively [5]. However, only
39 per cent believed that they could effectively
compete in the single market of the customs
union. Nearly three-quarters have said that the
internal market of Belarus was more important for
them than the markets of Kazakhstan and Russia.

5. Economic prospects and conclusion. The
GCU was a success primarily because of its
financial benefits. The net profit from the customs
duties doubled between 1834 and 1845 [6]. The
impact on the industrial revolution and the
general economic development is also not in
doubt. The market has grown, the competition has
become harder, the need for adaptation
mechanisms such as railways and innovations in
production processes has led to the «economies of
scale» and to the industrial «take-offs. A
harmonization of tax laws and a monetary union
with a creation of a new currency unit were
inevitable next steps.

But the GCU was not the only factor that led
to economic growth and national unity of
Germany. A policy decision-making has always
played a role in all relevant matters, regardless of
all financial and economic benefits of the GCU.
Obviously, it is too early for any conclusions about
the EurAsEC customs union. Now the customs
duties are not so important for the country's
financial system as it was in the 19th century.
Dynamic effects of a customs union (trade-
creation) are much more significant, but it is not
possible to analyze them now, two years after
foundation of the EurAsEC customs union.
However, the old German experience has showed
that the customs union could be an effective
instrument of the initial economic integration,
able to further spillovers, but depending on
political considerations and regional reservations.

11



‘St. Petersburg State Polytechnical University Journal. Economics no. 1-2(163) 2013

REFERENCES

1. Winokurow E.Ju, Liebmann A.M. Postsowjetskij
integrazionnij poriw. Rossija w globalnoj politike.
02.05.2012. Available at: http://www.globalaffairs.ru/print/
number/postsovetskii-integratcionnyi-proryv-15529 (rus)

2. Henderson W.0. The German Zollverein and the
European Economic Community. Zeitschrift for die
gesamte Staatswissenschaft, 1981, no. 137, pp. 491—507.

3. Evrazijskaja ekonomicheskaja komissija. Wzaimnaja
torgowlja towarami gosudarstv-chlenow Tamozhennogo
sojuza za I kwartal 2010 goda. Statisticheskij bjulleten.
Moscow. 13 p. Available at: http://www.tsouz.ru/db/stat/
pbl/Documents/Int_I_2012.pdf (rus)

4. Centr integrazionnih issledowanij Ewrazijskogo

banka razwitija. Ewrazijskij barometr 2012. Doklad no. 4.
32 p. Available at: http://eabr.org/general//upload/CI1%20-
%?20izdania/Integracionnii %20 %20barometr %20-%2009-
2012/EDB_Integration_Barometer_Analytical Report
_RUS.pdf (rus)

5. Skriba A. Ozenka belorusskim malim i srednim
biznesom perspektiv integrazii d ramkah tamozhennogo
sojuza i edinogo ekonomicheskogo prostranstwa.
Diskussionij material Issledowatelskogo centra IPM
PDP/12/05. Minsk, 2012, p. 9. Available at: http://www.
research.by/webroot/delivery/files/pdp2012r05.pdf (rus)

6. Hahn H.-W. Geschichte des Deutschen Zollvereins.
Guttingen: Vandenhoeck &Ruprecht, 1984. 99 p. (germ)

CNMUCOK JINTEPATYPbI

1. Bunokypos, E.IO. ITocTtcoBeTckuii uHTErpaim-
OHHBII1 OpHIB [DnekTpoHHEI pecype | / E.JO. Buno-
KypoB, A.M. JIubman // Poccust B riobanbHOI TOJH-
thke. — Pexxum nocryma: http://www.globalaffairs.ru/print/
number/postsovetskii-integratcionnyi-proryv-15529

2. Henderson W.0. The German Zollverein and
the European Economic Community. Zeitschrift for die
gesamte Staatswissenschaft, 1981, no. 137, pp. 491—507.

3. EBpasuiickasi 5KoHOMUYecKasi komuccusi. B3a-
WMHasT TOPTOBJISI TOBapaMU TOCYIapCTB-WIEHOB Tamo-
KeHHoro coro3a 3a I kBaptan 2012 roga [DaeKTpoH-
HBI pecypc] : crar. 6o, — M., 2012. — C. 13. —
Pexum  pocrtyma:  http://www.tsouz.ru/db/stat/pbl/
Documents/Int_1_2012.pdf

4. lleHTp MHTErpallMOHHBIX McclenoBaHuii EBpa-
3uiickoro O6aHka pa3Buths. EBpasmiickuii 6apomeTp
2012. Joxmam Ne 4 [DmektponHslii pecype]. — C. 32. —
Pexxum moctyma: http://eabr.org/general//upload/cii%
20-%?20izdania/integracionnii%20%20barometr%20-%
2009-2012/edb_integration_barometer_analytical report
rus.pdf

5. Ckpuba, A. OueHka O€NOPYCCKMM MajlbiM |
CpeIHUM OM3HECOM MEepPCIIEKTUB MHTErpalliy B paMKax
TaMOXXEHHOTO CO0103a M €IMHOTO 3KOHOMUYECKOTO
npoctpaHcTBa [Tekcer] / A. Ckpuba. JIucKycCMOHHBIM
matepuan MccnemoBaTenbckoro neHtpa MITM.

6. Hahn H.-W. Geschichte des Deutschen Zollvereins.
Guttingen, Vandenhoeck &Ruprecht, 1984. 99 p. (germ)

FROLOV, Andrey S. — Saint-Petersburg State Polytechnical University.
195251, Politekhnicheskaya str. 29. St. Petersburg. Russia. E-mail: andrej.s.frolov@gmail.com

®POJIOB Annpeii CepreeBud — doyerm kagedpvl mexncoyHapooroeo 6usteca HMHiceHepHO-9KOHOMUYECKO20 UH-
cmumyma Cankm-Ilemepbypeckoeo eocydapcmeenHn020 noAumexHu4ecko20 yHugepcumema, KaHoudam ucmopu4eckKux

Hayk.

195251, Poccus, Cankr-IletepOypr, yia. [Toautexuuyeckas, a. 29. E-mail: andrej.s.frolov@gmail.com

12

© St. Petersburg State Polytechnical University, 2013



‘ World and regional economy

UDK 338.322.470.23
N.I. Didenko, A.S.Dudnikov, D.F. Skripnyuk
RUSSIAN’S REGION THE ECONOMIC STRATEGY
UNDER THE GLOBAL ECONOMY EVOLUTION
H.WU. Munenko, A.C. lyanukos, /I.®. CKpunHiok

SKOHOMMYECKAA CTPATEIMS PETMOHA POCCHUU
B YCJIIOBUAX BBOJIOLIMU TJIOBAJTLHON ®»KOHOMHUKU

The article discloses the principles of forming foreign economic strategy of a region in the face of general and
regional integration of the Russian economy into the Global Economy. The authors focus on the aims and priorities
of the foreign economic strategy of regional development. The article emphasizes the role of innovation technology

factors in the economic development of a region.
FOREIGN ECONOMIC STRATEGY OF A REGION. INNOVATION TECHNOLOGY DEVELOPMENT FACTORS.
GLOBAL ECONOMY.

PackpbIThl TIpUHUIMIIAAIBHBIE TTOAXOAB K (DOPMHPOBAHUIO BHENTHEOIKOHOMUYECKON CTpaTerMu perMoHa B
YCIOBUSAX 001IIel U peTMOHATbHON MHTETpalli 3KOHOMUKY Poccnu ¢ T106a1bHOM 9KOHOMUKOM, BBIIEICHBI LIETh
W MIPUOPUTETH BHEITHEOKOHOMUYECKOM CTpaTeruy pa3BUTUS permoHa. OTpaxkeHa pojb WHHOBAIIMOHHO-TEXHO-
JIorMyecKuX (haKTOpOB B Pa3BUTMU SKOHOMUKHU PErMOHA.

BHEINHEDKOHOMMUWYECKAA CTPATEIMd PETMOHA. ®AKTOPblI MHHOBALIMOHHO-TEXHOJOI'MYE-

CKOI'O PABBUTHUA. INTOBAJIbHAAA DKOHOMMKA.

The most important process having a
significant impact on the future of mankind is
globalization. The result of globalization in
economic sphere is creating global economy.
Global economy is a multi-level, multi-aspect,
and highly non-uniform system, which owns an
assortment of properties based upon openness of
national economies, economic integration,
competition of national economies, and production
transnationalisation.

The integration of a country into the global
economic system manifests itself in two forms:
general integration and emerging regional
economic alliances of countries. General
integration means accepting and using the rules,
standards, and procedures accepted globally
within a certain country. An example of general
integration is Russia’s joining the WTO and using
the rules and procedures accepted in multilateral
international agreements. The establishment of
the Customs Union of the Euroasian Economic
Community is an example of regional integration.

Russia’s Integration into the global economy
has generally been spontaneous. In Russia the
economy has been built on the undervalued

exchange rate of the rouble, which made it
possible to give the competitive edge to the goods
whose natural properties meet the demand in the
world market. This produced a relatively high-
yielding export primary-commodity market
(extractive industries) and low-efficiency home-
orientated sector (manufacturing, farming,
infrastructure industry, education, health care) in
Russia and caused a striking disparity of Russian
regions, with the WTO membership entailing
further differentiation.

The character of Russia’s integration into the
global economy is non-optimal, which is
expressed in two facts: firstly, Russian economy is
highly dependent on the fluctuations of the world
economy growth and the conditions of the world
markets for primary sector products. Secondly,
while having rather high GDP growth rate due to
the primary exports and the petrodollar inflow, in
practice, Russia’s economy is growing less and less
competitive in the international market.

In these circumstances, it is essential for a
regional economy to create a new foreign
economic strategy, aimed at the -effective
integration of the region into the world economy
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and tapping the potential of foreign economic
activity to enhance competitiveness and the
sustainable development of the region.

The aim of the foreign economic strategy of a
region is to develop potentials of an individual in
the region, which involves enhancing the
competitiveness of regional economy through the
development of it competitive advantages.

In the most general way, one can get an idea
of the competitiveness of a region with reference
to the potentials of an individual from the
following definitions. [3]

The competitiveness of a regional economy is
the ability of the regional economy to obtain
production factors or use the existing ones with a
view to develop potentials of an individual
compared to other regions. Such understanding of
the regional economy competitiveness defines the
national economy competitiveness as the
possibility of the national economy to obtain
production factors or use the existing ones with
the aim to create a high and improving standard
of living of the society and to avoid the striking
disparity of regional competitiveness in comparison
with other countries.

The development of potentials of an
individual in a region implies the following points:
an individual should live long, be educated, have
an income higher than minimum wage which
enables them to have a decent standard of living.

For the quantitative regional competitiveness
estimation, the following indicators are suggested
and derived from the above definition of the
individual potentials development.

The assessment of the development of
individual potentials is based upon two main
characteristics of individual development (a) and
(b) plus two specific regional characteristics (c)
and (d): a) life expectancy in the region measured
with life time predicted at the birth date [1];
b) education in the region measured by the
literacy level among adults, and the percentage of
students among children and young people aged
7—24; c) poverty in the region measured by the
percentage of people living below the poverty line;
d) income in the region measured by the indicator
of Gross Regional Product per capita.

The foreign economic strategy of a region
should take into account all other factors
connected with globalization: an industry-specific
and technological structure of the global economy,
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a growing internationalization of production-
marketing chains, and an intensification of
integration processes in the global economy.

The way to implement the foreign economic
strategy consists of building the economy of a
region into the global economy and globalization
processes to use foreign economic factors for the
benefit of the socio-economic development of the
region.

Fig. 1 shows a general pattern of the proposed
mechanism for building foreign economic
strategy, monitoring its implementation and
introducing the necessary changes that come from
the current events in the world economy and
innovation technology development as well as a
mechanism for implementing foreign economic
and socio-economic strategy of the region.

The mechanism for building and implementing
foreign economic strategy includes 17 units. Full
lines show the sequence of stages and dash lines
represent the patterns of feedback. The mechanism
contains the dynamic cycle from setting the aims of
the foreign economic strategy to implementing the
decisions taken as a result of comparing factual
socio-economic indicators of the national and
regional development as well as the indicators which
should be provided by the foreign economic strategy.

There may be 8 reasons for deviation of factual
indicators from the planned ones. They are as follows:

— incorrectly defined foreign economic strategy aim;

— mistakes in choosing the units of foreign
economic strategy;

— mistakenly or inaccurately developed variants
of innovation technology base of the foreign
economic strategy; they depend on GRP
structure, innovation-technology potential of the
region, the availability of economic development
factors in the region;

— incorrectly chosen base of innovation-
technology development of the region;

— inefficient mechanism of creating
reproducing technology clusters in the region;

— mistakes in working out the variants of the
foreign economic strategy on the basis of
innovation-technology development;

— inaccurate choice of the foreign economic
strategy variant from the host of variants; the latter
depend on the directions of innovation-technology
development;

— ineffective mechanism of implementing the
foreign economic strategy.

and
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Fig. 1. General pattern of the mechanism for forming and implementing foreign economic strategy

Any problems of interrelation between the
elements of the mechanism should be solved in a
cyclical procedure.

The proposed ideas that should be
implemented in the foreign economic strategy are
concentrated in the units of the strategy the
number of which corresponds to the number of
global economy model components. Fig. 2 shows
structural units of the foreign economic strategy in
a general way.

Depending on the specific nature of the
region, the firms taking part in international trade,
their industrial and geographical sphere it is
possible to single out the following units of the
foreign economic strategy:

— product and geographical diversification of

exports creating forms and mechanisms of
diversification;

— creating international production-marketing
chains in partnership with Russian residents,
building into international production chains;

— creating the pattern of attracting investors into
the national economy (development of certain
stages of technology cycle, development of
economic areas)

— creating an effective structure for intellectual
activity  (international intellect exchange,
international licence exchange, enhancing the
role of universities);

— development of import-substituting production
(import of technology equipment, encouraging the
development of import-substitution);

— reducing unemployment rate and the rate of
expatriate workforce.

The implementation of the above mentioned
units within the foreign economic strategy requires
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Fig. 2. Structural units of foreign economic strategy

an active participation in international and other
negotiations, integration processes, building
partnership relations. Bilateral and regional
liberalization is, at present, an effective instrument
of increasing international competitiveness and
winning an edge over third countries.

An important stage of forming a foreign
economic strategy is the choice of its base, which
should result from the possible national and regional
economic development strategy. Possible regional
economic development strategies and thus the base
for foreign economic strategy can be defined by
giving preference to this or that set of factors. The
assessment of resources exporting strategy
perspectives shows that the GRP growth will be low
even in the best possible conditions [4]. Then only
one variant will be left, i. e. combining resources and
new technology on the basis of the resource-
innovation strategy. Here, the new technology in
extractive and manufacturing industries can play the
role of a multiplier. In future, the resource-
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innovation strategy will gradually transform into an
innovation-technology strategy.

The variants of innovation-technology base of
the foreign economic strategy depend on the
existing GRP structure, innovation-technology
potential of the region, possibility of region
integration into international chains of the global
economy and the region’s economic development
factors endowment.

The central question should be the transition to
the economic growth model, first of all, through
the economy diversification and enhancing
innovation sources of growth. The international
experience of mature economies demonstrates that
the structure of production and exports changes in
favour of high technology products. In recent
decades the world economy has seen the growing
significance of complex system products,
increasing part of knowledge-intensive industries,
creating the market for knowledge-intensive
products and services.
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Analysing GRP structure and comparing
innovation industry development and GRP
complexes with the perspective trends of
innovation-technology development of the world
economy, as well as analysing the correspondence
of the innovation-technology potential of the
region to the perspective trends of the world
economy development will make it possible to
understand in which spheres the national
economy is able to generate and implement new
technologies, and which spheres are lagging
behind.

The guideline for studying the innovation-
technology potential of the region and its
components is as follows:

— find out the economic agents interested in the
outward-looking innovation-technology development;

— study the characteristics of the outward-
looking innovative activity practiced by the
economic agents;

— summarise the problems of the outward-
looking innovation-technology potential development;

— work out a system of technological
cooperation between companies in the sphere of
innovation development — a system of outward-
looking technology clusters.

Inward-and  outward-looking technology
clusters combining sufficient technical-scientific
and technical-industrial potentials will lay the
basis for the development of high-tech plants. The
forecast of these markets development will be the
basis for forming the requirements for the
technology clusters structure. Technology clusters
include business firms, state-owned companies,
such as banks, stock exchanges, universities,
research  institutions, and factories. The
organizational form of the technology clusters
could be public private partnership.

The variants of foreign economic strategy are
worked out on the basis of technology cluster
development analysis and the choice of a certain
variant is based on the resources required and the
efficiency of the variant.

As a result of implementing a foreign
economic strategy on the basis of innovation-
technology development in the region, financial,
innovation, and intellectual resources should be
mobilized to radically renovate the region’s
economy. Foreign economic activity, in this case,
will produce a multiplicative effect on all
industries contributing to gross regional product

and will enhance the scope of innovation activity
in the region and increase region economy
competitiveness.

The idea of the transition to the economy
development on the basis of innovation-
technology factors is gaining popularity among
politicians and business executives in Russia.
However, the pace of the transition is too slow.
This is explained by system and economic reasons.

The system reasons are as follows:

— absence of demand for new technology among
business entities;

— absence of sound support of fundamental
research from the government;

— unwillingness of business entities to support
applied research;

— absence of partnership between the
government, the scientific world, and the business
world.

The economic reasons embrace the influence
of macroeconomic structure within which the
innovation activity is carried out and are as
follows:

— absence of sufficient investment in innovation;

— high interest rates in the economy;

— high inflation rate in the economy;

— underestimated role of the rouble and the
underestimate rouble.

One of the main factors of successful
development of innovation in the country is
investment into this sphere. The insufficiency of
investment suppresses the development of
innovation activity, which is able to influence the
steady pace of growth of export-oriented and
import-substituting machinery production.

Direct foreign investments are also the factors
having an impact on innovation activity. They
produce different effects in emerging and mature
economies. In mature economies, they are an
extra incentive for innovation economy
development. In emerging economies, their
impact on innovation sphere depends upon
competition between local companies in the
receiving country. In case there is a competitive
environment, direct foreign investments stimulate
innovation, increase productivity, stream line
production process. In case there is lack of
competition between local companies, direct
foreign investments enjoy monopoly and have a
negative impact on the economy of the recipient
country.
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If a country counts on foreign investments in
order to develop innovation sphere, this could
cause a number of problems. The central one is
that foreign investors have their own aims which
may not coincide with the aims of foreign
economic strategy of the receiving party.

Interest rate also has a serious impact on
innovation activity, and the implementation of
innovation projects is simplified with lowering bank
interest rate. Low bank interest rate makes capital
more available, investment less risky and efficiency
of projects much higher. However, a high interest
rate in Russia makes it difficult to develop
innovation environment. The Central Bank of
Russia’s base rate wich shows what money is worth
in the economy,is much higher than the cost-
effectiveness of many innovation projects in the
real economy. The 2008-2009 banking crisis
dramatically lowered the level of savings
accumulation, thus limiting the availability of
credit resources for the innovation sphere.

The impact of inflation on innovation
processes is crucial. There is a growth of
innovations in production if the innovation
efficiency growth rate is higher than inflation
rate. Innovation activity is hindered when the
inflation growth is quicker than innovation
efficiency growth. Constantly high inflation
makes innovation activity hardly probable
because the company activity characterized by
regular cost-effectiveness is not able to provide
the money for innovation projects. It is also
difficult to get credit resources for innovation
activity in the time of high inflation, as
investment in innovation is long-term and risky
while investors are interested in projects that
ensure quick return.

The impact of rouble exchange rate on
innovation activity is multiple-valued. In
general, strengthening rouble position in relation

to Russia’s basic trade partners’ currencies is a
positive phenomenon, which shows economic
consolidation. But when rouble becomes more
expensive, exporters’ goods become less
competitive as their price expressed in foreign
currency increases. The price of imported goods
expressed in roubles decreases, which makes it
possible to import high-technology machinery,
high-precision research instruments that are
otherwise unavailable. In general, a high local
currency exchange rate makes companies
implement innovations and encourages the flow
of capital from exporting raw materials into
home-oriented industries.

To sum up, the emphasis should be laid on
the fact that, for the sustainable development of
the region, it is vital to create foreign economic
strategy which will take into account all internal
and external factors connected with globalization.
Besides, the government and the business
community should concentrate their efforts on
enhancing the processes of streamlining and
intensification of economy on the innovation-
technology basis.

The means of solving this problem are as
follows: destroying monopoly in the economy,
creating national innovation system, substantially
increasing financing of fundamental and applied
science, improving higher education system,
lowering inflation growth rate, and strengthening
rouble exchange rate so that it can encourage
innovation technology development.

Unless these problems are solved, Russia, in
the short term, will host mostly engineering and
manufacturing operations of TNCs which bring
low added value or are ecologically burdensome;
besides, Russian companies will manufacture
low- or mid-technology products with the
majority of high-technology products being
imported.
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PROBLEMS OF RUSSIAN PUBLIC PROCUREMENT REFORM*

T.1O. KynpsiBueBa

MMPOBJIEMBI PE®OPMUPOBAHUA POCCHUIICKON CHUCTEMBI
T'OCYJAPCTBEHHBIX 3AKYIIOK**

This article describes the problems of the Russian system of government procurement since reforming in 2005.
The main problems are incorrect targeting of the State customer at the time of the conclusion of public contracts:
budgetary savings orientation at the expense of quality products; insufficient or partial regulation of the
methodology of public procurement; dysfunction of the International Institute of public procurement
transplantation in Russia.

PUBLIC PROCUREMENT. COMPETITIVE BIDDING. PERFORMANCE. PRICING. COOPERATIVES.
TRANSPLANTATION INSTITUTE.

Onucanbl TPo6eMbl (GYHKIIMOHUPOBAHUSI POCCUICKON CUCTEMbI TOCYAAPCTBEHHBIX 3aKYIMOK TOC/]e ee pe-
dopmuposanus B 2005 r. OCHOBHBIMH MpoOJIeMaMy SIBJISIIOTCS HEBEpHOE IIeJIelojIarTaHe TOCYIapCTBEHHOTO 3a-
Ka3urkKa MpH 3aKJII0UEHUH TOCYNapCTBEHHBIX KOHTPAKTOB — OpPUEHTAllMs Ha 9KOHOMMIO OIOKETHBIX CPEICTB B
yiiep0 KavyecTBY MPOAYKIIMM; HETOCTAaTOYHAS WY YaCTUYHas perjlaMeHTallus METOMOJIOTUM OpraHU3alluM ToCy-
JMApPCTBEHHBIX 3aKyIOK; TUC(HYHKIIMOHAIBHOCTh TPAHCIIAHTUPOBAHHOTO B POCCHUMCKYIO 9KOHOMUKY MEXIyHa-

POOAHOIO MHCTUTYTA roCyaapCTBCHHbBIX 3aKYyITOK.

FOCYJAPCTBEHHBLIE 3AKYIIKM. KOHKYPCHBLIE TOPIHM. B5®PEKTUMBHOCTb. LEHOOBPA3OBAHME.

KOOITEPALIWA. TPAHCIIVIAHTAIIUA MHCTUTYTA.

Government procurement system in Russia as
an institute of market economy was formed in
1992 year by the Presidential Decree «On
measures for the formation of the Federal
contracting system», which initiated the
establishment of a contractual mechanism for
interaction between government customers and
contractors and covenant of state contracts on a
competitive basis. World Trade Organization
considers a system of public procurement as a
major tool to fight corruption in emerging market
economies. In 1997, the President Decree «About
urgent measures to eliminate corruption and
budget cuts in the organization of the
procurement of products for state needs» was
issued with the aim to develop this principle in
Russia. Nowadays, the main goal of public policy
in the government purchasing market of the
Russian Federation is to improve the contracting
system, to increase the efficiency of budget
spending, and ensure transparency of all
procedures of the state order. To achieve this

goal, in 2005 the Federal Law Ne 94-FL «On
placing orders to supply products, production
performance, rendering services to satisfy public
and municipal needs» (the 94-FL) was adopted.

Materials of official statistics from The State
committee of statistics of Russia help to suggest
the following conclusions. Public procurement
market in Russia is developing rapidly. The
volume of state orders grows every year, which
makes the market more attractive to
entrepreneurs. So, the total value of procurement
conducted on a competitive basis at all levels of
government increased in the year 2010 compared
with 1999 7.3 times. Currently, the share of public
expenditure in the form of public order is 8.5 %
of the GDP [1].

Informal statistics data, expert opinions,
business and government representatives, numerous
publications in the mass media reveal that
numerous attempts have been made to improve
legislation, long-term reform of public procurement,
but not all results are positive, namely, it has also

* This work was supported by Russian Humanitarian Scientific Foundation (Ne 11-32-00005).
** CraTbsl MOATOTOBJIEHA MPU MoAepKKe Poccuiickoro ryMaHUTapHOro HayqHoro ¢oHaa (rpant Ne 11-32-00005).
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significantly increased the size of corruption in the
budget spending, and has made procedures for
delivery of goods for public needs more
complicated, which often leads to short delivery of
the products and the decline of its quality.

The evidence of significant problems in this area
are constant disruptions in the supply of medicines
and drugs, poor quality, shortfalls and delayed
implementation of the construction, repair and road
works, the difficulties in organizing the purchases of
scientific equipment and technically sophisticated
goods, overvaluation and cost requirements of
budget organizations in procurement, etc.

So, the question arises: why does the
introduction of the international practice and a
successful tool for ensuring the effectiveness of
budgetary funding cause such unexpected and
controversial results in Russia?

To explain the reasons of this phenomenon,
we can divide them into three main groups of
factors, determining the current level of low
efficiency or inefficiency of the current system of
public procurement:

1. Problems of evaluation and performance
criteria of public procurement.

2. Disadvantages of methodology of public
procurement.

3. Problems of transplantation of international
institute and principles of public procurement.

Let us view each group of factors in details:

1. Problems of evaluation and performance
criteria of public procurement.

From the point of view of many officials,
public procurement seems to be effective,
according to the official statistics, and the system
of government orders has reached high efficiency.

According to the letter of the Ministry of
Economy of the Russian Federation Ne 2000AS-
751/4-605, efficiency of budget expenditures is
measured as the absolute and relative amount of
budget savings due to holding of procurement
procedures. This indicator is calculated as the

amount of money that wasn’t spent due to holding
of procurement procedures and due to usage of
electronic platforms.
Indicators of savings are calculated as follows:
1) Absolute reduction of budget spending , as
a result of all tenders for the supply of goods:

Cgbf :an _C'cZ _Cnc _CZ’

where Cg’” — Absolute reduction of expenditures
in government funds as a result of all tenders for
the supply of goods, rub.; an — The total value of

)
all the bids of the customer, rub.; C - Total
value of customer contracts, rub.; C,.— Total cost
of the proposals that have not led to a contracts;

C%- The cost of the customer to organize and
conduct competitions.

2) Relative reduction of spending of budgetary
funds as a result of all the competitions for the
supply of goods (%):

G

wl 100,
CZ CE_Cnc

where ¢ ¢/ — Relative reduction in budgetary

funds as a result of all tenders for the supply of
goods, %.

According to the Ministry of Economic
Development, budgetary savings during the period
from January 2008 to December 2011, shown in
Tab. 1, are 210 109.944 million rubles.

The state order satisfies the state or,
identically, the public demand and is aimed at
meeting social needs. Such requirements are well
known, their volume is due, on the one hand, to
the theory of market failures, on the other hand,
to measuring rod and the role of government in
the economy. While carrying out procurement
procedures, public authorities represent interests

Table 1

Information about all orders in the period 01.2008—12.2011

Method of placing Number of placed Number of customers | CE, min rub. | C#*, mln rub. | C2', %
orders orders ¢ z x
Open tender 54473 9914 1306723.162 118866.187 9.1
Open auction 38981 5285 548566.869 55080.369 10.4
Request for quotations 493084 14574 162472.754 36163.387 22.26
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of society. Under these conditions, the efficiency is
defined as the utility maximization of consumption
of public goods in conditions of budget constraints.
Consequently, in the existing legislation, the idea of
efficiency is replaced by the concept of economy;
the objective function of the state being an
economic agent is aimed to minimize budgetary
costs. Such behavior is aimed at minimizing costs,
for the care of the producers. However,
manufacturers function in competitive conditions
and an alternative to public goods may not exist or
is not accessible to the entire population. The
question arises: whose interests does the state
government advocate during the bidding procedures
for the purchase of goods for public needs?

The system of performance indicators of
public procurement from the perspective of utility
or satisfaction of society requires that the public
administration reform and introduce results-based
budgeting, where the purpose of government is to
ensure the results, rather than budgetary savings.

2. Disadvantages of methodology of public
procurement.

1. Legal principle

-Federal laws

— Government and Department
provisions;

— Laws of constituent entities
of the Federation;

— Government procurement
regulations

(FCS) of USA

Federal Contract System

Russia »borrowed» the concept of government
procurement from the US economy. The Federal
Contract System (FCS) of the USA is considered
as the most successful in the world. The history of
its formation and development goes back to the
1890s: in that period, it was used extensively in
the US military, and then gradually spread to
other government departments. For more than a
century, the establishment and development of
the FCS has become a well-organized mechanism
with a binding legislative regulation. According to
many experts and lawyers, no sphere of the
activity in the United States has such tight
regulation as the FCS.

The FCS of the USA is based on the following
methodological principles (Fig. 2): methods of
procurement; methods of price-making; methods
of contractor’s co-operation.

Fig. 2 highlights the principles which are not
regulated in the Russian Federation. During the
grafting of the institute of public procurement in
Russia, procurement methodology was implemented
only partially.

2. Principle of organization and management

Noneconomic

Economic bodies .
bodies

— Single Government

procurement authority; — authority control

— Federal Ministries and | O*°F . the  financial
. activity of  state
Departments as ordering .
o customers;
parties; AP
— judiciary

— regional Authorities;
— local Authorities

3. Methodological principle

Methods of price-making

Methods of contractor’s co-operation

Methods of procurement

1l

L

Iy

Contracts with fixed price
Contracts with recovery
of costs
Incentive contracts
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Method of prime contractor —
subcontractor

Open tendering

Auctions

Method of «joint ventures»

Request for proposals

Method of «associated contracting»

Method of contract system

Competitive negotiations

Closed procedures

Request for quotations

Single source procurement method

Fig. 2. Principle of public procurement in the USA
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Table 2

Basic methods of pricing in the contractual relations between enterprises and the state [3]

Calculation

Pricing methods base

Method of profit determining

Sphere of using

Contracts with fixed price
planned costs | contract

Profit lies in the a predefined price of the

Used in areas where it is
possible to predict the

and planned

Contracts with fixed price profit

promotional type

Correction of the final profit margin depends
on the performance of the company

arising costs with a
reasonable degree of
probability

Contracts with recovery of

Earnings are established separately, usually as | Used in areas where it is

costs a percentage of the actual costs impossible to predict
. Evid t . . the arisi ts with
Contracts  with costs VIGENCe COsts Correction of the final profit margin depends C armsing Costs with a
tional t the perf £ th reasonable degree of
recovery promotional type on the performance of the company probability
The current law establishes the wuse of In the world practice, the fixed-price

competitive procedures, simplified procurement,
such as auctions, request for quotations, and
closed procedures. In Russia, methods of
procurement for technically sophisticated
products are not applied, thus it cannot effectively
organize the procurement of major construction
works, research projects and innovative products.

Let us consider the purpose and functions of
different methods of pricing in the FCS. The
pricing mechanism is based on such
characteristics as technical parameters of the
orders, target price and earnings, the actual price
and profits, as well as a complicated matrix of
incentives or sanctions in case the failure of the
order or for not complying with the technical and
economic parameters of the contract [2, 7].

Tab. 2 shows the basic pricing mechanisms
which are used in contracts concluded between
enterprises and the state, being currently
developed and applied in practice with its
numerous modifications.

Profit for contractors is considered as the
main incentive for efficient perfomance of
government contracts. The difference between
forms of government contracts firstly is that the
profit is included in the price of the contract and
all the risks associated with over-cost are run by
the contractor. Secondly, the profit is established
by the state customer individually, as a special
contractor's fee, a percentage of the costs and the
state runs all risks of overspending of planned
costs. Finnaly, there is a risk of overstating the
actual costs of the contractor and the introduction
of this method of pricing is only possible in
ensuring effective control over contractor’s costs.

contracts are most common. Restrictions of the
use of fixed price contracts is the ability to obtain
reasonable estimate of future costs, for example,
when dealing with high degree of scientific and
technical uncertainty.

In the system of government procurement,
Russian methods of pricing are not regulated by
any legal act, the only exception being the price
index for the procurement in the Ministry of
Defense. Usually, the method of fixing prices is
used there.

The Russian legislation and  public
procurement practice does not establish that profit
is the main promotion tool for companies
participating in tenders and obtaining the state
contract. State customers are not interested in
cost and size of the contractor's profits, as in the
case of using the fixed-price, when all risks
associated with inflation, rising prices of raw
materials, changes in customs tariffs and currency
fluctuations are taken by the contractors. As a
result, government contractors try to compensate
the possible risks in the contract price, which
increases the cost of similar products for state
needs, compared with market purchases. If this is
impossible in view of high competition during the
bidding procedures, government contractors seek
to collude in order to divide the market of public
contracts, for example, on a territorial basis, to
reduce competition and establish monopoly
power, which, subsequently, affects the growth of
prices of products for public use. If there are
uncompensated state contractor risks during the
implementation of the state contract, government
contractors do not accomplish work to save costs,
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do not deliver goods or make them with a lower
quality. As far as a final consumer of products and
a purchaser of products are different economic
agents on the public orders market, facts of
violation of public contracts conditions are usually
hidden from the consumers by purchasers and
contractors. In this case they are usually forced to
collude.

In the event of unforeseen risks, the
contractor is unable to fully meet the conditions
of the contract and the only way out, in order to
minimize the risk of a breach of contract and the
legal consequences of liability for failure to
comply with the conditions of the contract, is
collusion between government customers and
contractors, which leads to the signing of acts of
acceptance of outstanding work or contracting for
additional budget funding.

The next important methodological principle
of public procurement in the FCS is the methods
of contractors’ co-operation. In order to insure
successful implementation of government
contracts, there are forms of cooperative
contractors ties or sub-contracting system. These
forms differ in the distribution of responsibilities
between the co-executors of work, their
relationships with customers and among
themselves. In the essence, they conform to
traditional forms of private business market, i. e.
have the character of private companies,
partnerships, associations or corporations. The
choice of the form is usually made by the state
customer, given the complexity, scale, urgency of
the contract, as well as proposals of applicants.

In Russia, the forms of cooperation of state
contractors are not governed by any regulation.
In practice, this leads to the fact that the
government customer concludes a contract with
one firm for execution of work, and he enters
into several subcontracts in turn, and work is
performed by a third company. This company
has not participated in the bidding system, its
experience and qualification of staff may be
insufficient, but the government customer has
neither the right to interfere in the economic
activities of the contractor, nor the control over
its relationship with other contractors. On the
one hand, involving subcontractors in the
execution of works for public use leads to an
overestimation of the value of the contract. On
the other hand, there are orders for large civil
works, where a contract with one firm is
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unreasonable, because such firms do not have
enough production capacity.

In order to reduce the concentration of the
industry, the state may require the main
contractor to transfer part of the contract
according to the subcontracting system. The main
advantage of the customer in case of not
spontaneously formed subcontracting system, but
regulated by the state, is that the state has the
ability to monitor the implementation of the state
order over all sub-contractors to choose the
optimal form of interaction, providing a higher
level of performance of government contracts,
promoting cross-sectorial and intra-industry
cooperation and specialization, and the decrease
of concentration in sectors of the national
economy. The choice of optimal form of
interaction is important in an innovation
economy, where a small innovative firm can lead
the large industrial enterprises of different
industries.

3. Problems of transplantation of international
institute and principles of public procurement.

In our opinion, the reasons of an unsuccessful
transplantation of international institute of public
purchases or procurement, whose effects are
expressed in the growth of corruption and
inefficient spending of budget funds, are in
violation of the principles of reforming of the
national economy and the Ilow level of
development of basic institutions of the market
economy in Russia. The process of transplantation
involves the process of borrowing institution
which developed in different institutional
environments [4].

The institution is a social good, but some
groups of population may benefit from its
introduction, others may suffer losses.
Consequently, the same institution can be both a
positive and a negative good. Since the earliest
stages of the implementation of public
procurement market, it has been impossible to
define the population group (without members of
the shadow economy), which benefits from its
implementation: consumers consume low-quality
products, companies have additional costs and
risks, the state budget overruns. Ultimately, the
more negative the demand on the institution, the
higher the transformation costs of the state,
relating to the maintenance and operation of the
institute. Resistance force on the introduction of
the institute was that during the first ten years of
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reform (from 1992 to 2003) the Antimonopoly
Committee, the main supervisor in this area,
noticed that most regions of the country do not
organize competitive bidding for the purchase of
goods for state needs and buy mostly from a single
source and this is the main type of breaking the
law [5]. As a result, from 2003 to 2005 a new law
was developed and adopted now in force: 94-FL.

The current institution of procurement in
Russia is dysfunctional. This dysfunction shows up
the atrophy and degeneration of the institute. Its
destructive function intensified as a result. In the
USA, the Institute’s country donor, the level of
corruption in public procurement is estimated 60
% of the value of all major contracts [7]. In Russia
this rate reached 90 % or more of the cost of all
government contracts [6]. The Institute
maintained a formal identity, but has become a
tool of the shadow economy for managing flows
of budgetary funds.

Polterovich V.M. identifies three causes of
dysfunction of the institution [4]:

— socio-cultural characteristics;
— initial social and macroeconomic conditions;
— technology selection transplantation.

The degree of functional differences of
market economy institutions in Russia as a
recipient, and the USA as a donor of the
institution, is great. The level of the development
of entrepreneurial culture, the degree of
effectiveness of the judicial system, the degree of
community participation in the control over the
actions of the state, have significant differences.
It should be noticed that the institute was grafted
after carrying out lots of reforms and changes in
a market economy.

The lack of institutional infrastructure of the
market economy make a barrier to successful
transplantation in Russia. Successful operation of
the judicial system, an open civil society would
limit the conclusion of corruption or
disadvantageous contracts for the sake of society
view as a consumer of public services and
contributed to the redistribution of losses and
their compensation as a result of judicial
decisions, but this does not happen.

The way of transfer of the public procurement
institute also leaves much to be desired: this
institute was copied only partially. As it was
mentioned above, in Russia there were
implemented only parts of the International
Procurement Institution, such as organization of

tenders in form of advertised bidding and closed
bidding, requests for quotation and auctions. Such
important elements of public procurement as
method of pricing and co-operation, which ensure
achievement of objectives for government
contractors and customers and ensure risks
management for government contracts, were not
implemented. Mechanisms of public procurement
were also affected by mistakes in organization and
management, such as the absence of a single body
coordinating and controlling operations of the
system at federal, regional, and local levels.

The implementation of the Russian
Federation system as the FCS in a direct way is
impossible, due to the impossibility, in the short
term, to build a complex hierarchical system with
strong vertical links, and with a strong system of
regulation and control. The lack of a single
coordinating authority in Russia leads to a
constant problem of control over the budget
spending.

Conclusion. To sum up, we can distinguish the
following reasons for the failure of reforming the
public procurement system Russia from 1999 till
2010. which appeared in the growth of corruption
and the delivery of low-quality public goods.

The first reason is incorrect behavior of
government customer whose aim is to save
budgetary funds during creation of government
contracts, while the primary aim should be the
satisfaction of social needs and interests of society
during the procurement operation. Thus, in
Russian practice the main goal of public
procurement is not efficiency but money savings,
which leads to delivery of low quality goods,
works and services to the public market.

The second reason is due to inadequate or
partial regulation methodology of public
procurement. Transplantation of only separate
elements of the American FCS — tender and »fit
to meet international standards» of federal law has
not led to effective spending of budgetary funds.
On the contrary, it triggered a rise in corruption.
Such important elements of government
procurement as pricing methods, which
encourage the contractor to make a profit
providing qualitative products and to control the
level of the costs, and also methods of
cooperation, which ensure to control all the
contractors and subcontractors, are completely
excluded from the Russian legislation. As a result,
the system is absolutely dysfunctional for
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concluding important contracts for construction
or purchasing innovative products and researches.

The last but not the least reason of failure is
due to unsuccessful reforming of Russia's
institutional environment to take the institute
from advanced market economy, which resulted
in the dysfunction of the transplanted institution.

The underdeveloped institutional environment is
attributed to the low level of entrepreneurial
culture, a low degree of effectiveness of the
judicial system and the lack of public participation
in controlling the actions of the state, the lack of
public confidence in government and non-
professionalism of civil servants, and reformers.
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In clause problems of competitive situation in domestic energy machine industry at the present stage are
studied. Main tendencies of its development are stated due to growth of sales opportunities and improvement of

product quality.

ACTIVITY ANALYSIS. ECONOMICS OF INDUSTRY. THE ENERGY MACHINE INDUSTRY. INNOVATION

LEVEL. INVESTMENT APPEAL.

PaccMoTpeHBI BOTIPOCHI, CBSI3aHHBIE C COCTOSTHUEM 3HEPrOMalllMHOCTPOUTEIBHOM OTpaciv Ha COBPEMEHHOM
ararne. OnpeneneHbl TEHASHIIMU €€ Pa3BUTHS C YUETOM TMOBBILIEHUSI KOHKYPEHTOCIIOCOOHOCTH Y KauyecTBa Mpo-

HU3BOIMMOM TIPOIYKITUU.

AHAJIN3  JEATEJIBHOCTU. 3SKOHOMMKA OTPACJ/IM. SHEPTETUYECKOE MAINIMHOCTPOEHME.
MHHOBALUMOHHbBIN YPOBEHb. MTHBECTULIMOHHAS IMPUBJIEKATEJIbHOCTD.

Energy independence characterizes the level
of economy development and its growth
opportunities. That is why the energy machine
industry is one of the main elements of providing
the technical level of national security.

The energy machine industry plays the leading
role in the development of the most important
branches of domestic industry providing the
equipment for nuclear power industry, fuel and
energy complex, metallurgy, transport, public utilities,
defense, and other branches of industry. The energy
machine industry includes engineering, production,
delivery, assembly, servicing and modernization of
equipment for thermal stations, nuclear, hydraulic
and gas-turbine power plants, and others.

The equipment produced at the power engineering
factories is science intensive, expensive, unique and
low volume production with prolonged cycle of
manufacturing (up to 5—7 years). At the same time,
capital-intensive character of power engineering and
high threshold of entry into the industry specifies the
high level of production concentration.

The share of Russia’s participation in the world
market is currently insignificant ($1.5—2.5 bln) and
is about 2.0 % (see Tab. 1) [1].

Table 1

The Structure of the Global Market
of Power Machine Engineering

Volume of output
The world | of power equipment,
Producer market $ bln
share, %
2010 year | 2011 year
General Electric 24.0 29.0 31.1
Energy
Siemens PG 16.0 17.3 20.0
Alstom Power 10.0 15.7 15.3
MHI PS & GM 10.0 14.5 16.1
Russian ~2.0 ~2.0 ~2.4
manufacturers

Source: Accounting of companies, Ministry of industry &
trade of Russia.
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The Russian industrial sector numbers more
than fifty enterprises, where the level of competition
remains limited because of the historical specialization
and uniqueness of the product. «Power Machines»,
Group of Companies «Atomenergomash», «OMZ»
Group, and «<ENERGOMASH» Business Group
play the key role.

According to data of The Ministry of industry
and trade of Russia the share of power engineering
industry in the gross domestic product is 0.2 %
(until the 1990s — 3.0 %). It refers to the branches
which supply the equipment in order to achieve
the overall purposes of the national security and
dynamics of economic growth [1].

The whole situation in the Russian power
equipment market is characterized by the gap
between the amount of the applications for the
equipment supply and the number of the contracts
financed by the customers. In this respect, the
export contracts are more reliable and predictable:
unlike the Russian contracts they ensure loans to
finance manufacturing. Nowadays, production
export is 20—30 %, out of which the biggest share
(40—60 %) is steam and hydraulic turbines. It is
worth noting that export structure preserves the
traditional proportions typical of the Soviet export:
~55 % of export (excluding nuclear power
equipment) goes to Asia, up to 35 % — to South
America, and a small share goes to Europe (the
value of export of energy machines in 2011
amounted to more than $300 min). The biggest
import share in the domestic market (about 50 %)
is for gas turbines (import value is about $100 min).

According to Russia’s statistics department, in
2011 the summarised financial earnings of the

NPO Elsib; 2 %
KTZ; 3 %

EMAliance; 9

factories of power engineering complex exceeded
45 bln rubles. By the end of the year, 74 % of the
factories were profitable. The average efficiency of
the production sold in 2011 was 7—10 %,
production index was 106.9 %, and the revenue
was about 150 bln rubles [2]. One of the reasons
of the energy machines production growth
became the realization of capacity supply
agreements by the Energy companies. It is
stimulated by higher tariffs on the capacity, and
other benefits, which allow quick return on
investments. In addition the demand increased for
gas processing units for pipeline transport. The
growth of gas turbines production was faster than
the growth rate of steam and hydraulic turbines
production [3].

The structure of the domestic energy machine
industry in terms of the companies’ income in
2011 is shown in Fig. 2, and the structure of
products manufactured by companies in Fig. 3.

The number of employees occupied in power
machine production is close to 105 000 people.
The average monthly salary in the biggest
enterprises reaches 28 000 rubles, which is up to
93.3 % of the average level in the whole industry.

The tear and wear of test and bench facilities
in the majority of factories reaches 90—100 %,
industrial funds of the basic activity is 54—57 %
including machines, and equipment is above 75 %.

Over 60% of the main technological
equipment in the power machine plants worked off
from 20 to 30 years. That is why the productivity
of the machinery equipment decreased, labour-
intensive job increased, and self-cost and quality of
the product conceded to foreign analogues.

Others; 5 %

3 Power Machines;
....... 0%

Atomenergomash; 34 %

Fig. 2. The structure of energy engineering industry of Russia in 2011.

Source: «Atomenergomash»
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Fig. 3. The structure of products manufactured by energy engineering industry

Source: Accounting of companies.

The level of advanced technologies in this
branch of industry is no more than 14 %. At the
same time, high-performance equipment is
concentrated mainly in the gas turbines
production, which is relatively new in Russian
power engineering industry. The analysis of the
capacity planning shows that the most high
machine utilization coefficient at the plants
producing gas turbines ranges from 40 % to 70 %.
For other types of products, the level of industrial
equipment load averages 20—30 % [3, 4].

The current state of the industry leaders
raises serious concerns regarding the possibility
of self-reliant realization of the projects on sharp
increase of power generating capacities in Russia.
The main results of the financial-economic
activities of the largest enterprises are given
in Tab. 2.

The wear and tear of energy equipment in
Russia demands technology and innovation
breakthrough which requires significant investments
and pooling the efforts of all Russian plants. The
global competition demands the establishment of
large companies in Russia. Otherwise insufficient
financing may hold back modernization and
renovation.

In order to solve the problems of financing
investment projects and competition with the
foreign producers, the domestic energy
equipment producers underwent expansion of

their businesses in the mid-1990s creating
financial-industrial groups («Energomashcorporation»,
«Uralmash-Izhora» (OMZ), «Power Machines»,
«EMAlliance»). The company «Atomenergomash»
was established within the system of «Rosatom»
in 2006. The last merger of «EMAlliance» and
«Power Machines» took place in February 2012.

As the output of the foreign companies in the
Russian market is limited, global cooperation
develops. «<Power Machines» has the license of
the company Siemens to manufacture gas
turbines with the capacity of 160 MW and 270
MW (31 units were produced in the last 7 years).
In 2011, «Power Machines» signed an agreement
with Siemens to establish a joint venture
«Siemens Technologies Gas Turbines» to
manufacture and provide maintenance of gas
turbines of over 60 MW, with the share of
Siemens being 65 % and «Power machines» share
being 35 %. In 2012, «Power Machines» and the
Japanese Corporation Toshiba reached an
agreement to construct a plant for manufacturing
and supplying power transformers voltage class
from 110 kv to 750 kv, with capacity from 25
MBA to 630 MBA worth more than 5 bln rubles
in investments. The plant will be built on the
sites of «Power Machines» in the town of
Metallostroy near Saint-Petersburg, and phase
one of the constructions of the new power
equipment plant is in progress.
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| >
Table 2
Operational and Financial Results
@ =z
2 g N .
. 28| 95,3 e 2| 2
Indicator Year % 5 % é‘: z | JSD g . <DC
= o < |8N| z |80 | & v Q =
The Portfolio of Orders,| 2009 | 1688 | 1356 | 1287 | — | 69 | — | 207 | - — | 300
$ min 2010 | 4194 | 1542 | 2587 | — | 63 | — | 324 | - 345
2011 | 5080 | 1708 | 2846 | — | 154 | — | 394 | — - | 375
The Revenue, bin rubles | 2009 | 51.8 | 9.6 | 160 | 6.8 | 1.7 | 3.16 | 49 | 33 | 09 | 115
2010 | 453 | 138 [ 200 | 57 | 22 | 62 | 41 | 55 | 1.37 | 136
2011 | 473 [ 124 [ 509 | 72 | 21 | 73 | 54 | 69 | 085 | 143
The Cost, bln rubles 2009 | 36.6 | 69 | 123 | 47 | 1.1 | 2.65 | 3.08 | 2.56 | 0.77 | 10.8
2010 | 30.8 | 998 | 152 | 45 | 144 | 554 | 249 | 472 | 095 | 11.2
2011 | 314 | 90 | 415 | 60 | 137 | 667 | 3.8 | 659 | 0.87 | 12.4
The Net Profit, min rubles| 2009 | 6006 | 355 | 1382 | 231 | 69 | 104 | 990 | 292 | 20 | -209
2010 | 6542 | 520 | 725 | 195 | 96 | 183 | 503 | 465 | 224 | 10
2001 [ 9253 72 [1707 | 10 | 21 | 95 | 197 | =68 | 023 | 2
The Average Number of| 2009 | 18061 | 4077 | 8593 | 2808 | 1655 | 2346 | 3586 | 2070 | 1243 | 8491
Personnel, person 2010 | 10573 | 4192 | 10027 | 3247 | 1879 | 2348 | 3468 | 2000 | 1177 | 8178
2011 | 10489 | 4366 21254 | 3491 | 1917 | 2319 | 3924 | 2000 | 1300 | 8147
The Average Salary, rubles| 2009 | 36500 | 16000 | 30200 | 30133 | 25688 | 18330 | 13760 | 26100 | 19242 | 19100
2010 | 37500 | 16894 | 34600 | 33444 | 27597 | 23199 | 15607 | 31591 | 27795 | 21600
2011 | 52000 | 19428 | 38000 | 36690 | 29620 | 23647 | 17091 | 35697 | 33248 | 25151
Investments, mln rubles 2009 | 1990 | 174 | 1615 297 134 - - 16 437
2010 | 3927 | 418 | 12838 264 | 301 | — | 10 | 110 | 494
2011 | 4300 | 1760 | 5245 | 20 | 231 | 362 | 2736 | 19 | 44 | 453
20127 | 4700 | 200 | — —~ — | 4000 | — —~ —~

Source: Consolidated Accounting of companies in 2009—2011.

According to the agreement, the Russian-
Japanese joint venture will allow to solve the
problems of complex modernization of the main
electric grid facilities on the basis of the advanced
innovative technologies.

Since 2007 a priority direction of
«Atomenergomash»  activity = becomes  the
development of the international cooperation and
the output in the global market. Joint venture
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«Alstom Atomenergomash» was created together
with the French company Alstom Power Holdings
SA to produce half-speed turbines and generators
for nuclear power plants on the basis of the
licensed technology «Arabell». «Zio-Podolsk» is
the shareholder of 51 % of this company. Besides,
a working group with Toyota was established in
2008. And in 2009 «Atomenergomash» in the face
of a group of companies REMCO signed the
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license agreement with the Dutch company NEM
to promote the boiler equipment for thermal
power engineering.

In 2007 the Japanese Corporation Mitsubishi
Heavy Industries concluded an agreement on
partnership with Ural turbine plant to produce by
the Japanese license gas turbines with the capacity
from 170 MW to 270 MW and also steam turbines
of high power (up to 660 MW). Such a strategy
would allow to increase its production level up to
the world level within a short time.

General Electric cooperates actively with the
Russian aircraft building plants in production of
turbines of small capacity. General Electric (has
a 50 % share in the capital), the holding
company «InterRAO UES» and «United engine-
building Corporation» in face of «Saturn — Gas
Turbines» (each has 25 % of shares) signed an
agreement to establish a joint venture to build a
plant in Yaroslavl region of Russia for
manufacturing and further implementation of the
high-performance industrial gas turbines with
low emission 6 FA with the capacity 77 MW. The
start-up of the plant value of 5 bln rubles is
planned for 2013. The enterprise should produce
14 sets a year.

In 2008 General Electric and REP Holding in
the framework of the license agreement on the
localization technologies signed the contract for
assembly of gas-pumping units GPA-32 «Ladoga»
on the basis of gas-turbine plants GE MS5002E
at  «Nevskiy zavod». The technology GE
MS5002E is an improved version of the
production line GE MS5002. The new turbine is
distinguished by its high industrial type of
efficiency 36 %, the low level of emissions, and
significant resource of work, high reliability, and
operating longevity in comparison with the
Russian units. The gas turbines GE fifth series are
in operation around the world more than 16 min
of hours.

The companies Alstom and «RusHydro» have
established a joint venture «AlstomRusHydroEnergy»
in 2011. «<RusHydro» has 50 % plus one share in
the capital of the joint venture. The joint venture
will manufacture the equipment for small
hydropower plants with the capacity 25 MW, and
with the average capacity 100 MW, for pumped
storage power plants with the capacity of up to
150 MW, and also the support equipment in Ufa

(Bashkortostan) up till 2013. Alstom ensures the
implementation of best practices of operational
management and the transfer to the joint venture
of advanced technologies for the equipment
production and its further maintenance in
accordance with the license agreement. The total
project investment will amount to 125 min Euro.

The opportunities of development of the
power engineering market in Russia are
connected with the plans for introduction of new
generating capacities which are defined in the
basic provisions of the «Energy strategy of Russia
for the period up to 2030», approved in 2009,
and corrected in 2010. in «General scheme of
accommodation of objects of electric power
industry in Russia up to 2020 with perspective up
to 2030» of the Ministry of energy of Russia, as
well as the business program of the state
corporation «Rosatom» on a long-term period
(2009—2015) for the nuclear power industry.

General scheme of accommodation of electric
power industry objects in Russia fixes the key
provisions of the requirements to the volume of
the production capacities and necessary
technologies:

entering of not less than 4 GW per year;

the transition to a steam-gas cycle,
decommissioning of outdated steam power
equipment. The development of gas turbines
production with the capacity 65—350 MW and
PSU on their basis with the capacity 400—1000
MW;

the transition to clean coal technologies
(including on coal-fired power units with the
capacity 330 and 660 MW on the ultra supercritical
steam parameters, PSU with gasification of coal);

the development of typical co-generation
systems including half-power on the basis of
GPU-, GTU-, PGU-CHP (with specific
electricity generation with consumption 1200 to
1500 kWh/Gcal);

minimization of various equipment, modular
delivery, type design;

the creation of intellectual networks (SMART
GRID). At the first stage the development of
electrical networks on the basis of digital
technologies, DC systems, flexible AC system
with devices vector control is being planned;

increasing the usage of alternative renewable
energy sources;
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the development of the directions of service
and modernization, and the others [1].

The analysis determined the investment
program. It provided realization of more than 100
investment projects with the total volume of input
of generating capacities NPP, hydroelectric power
station, hydroelectric pumped storage power
station, thermal power plants, and renewable
energy sources for the period 2010—2030 as
amended by 161.3 min KW. The total investments
will amount to 20 bln rubles (in the prices of 2009)
to implement the General scheme of the electric
power industry development, from them of 9.8 bin
rubles for the improvement of power plants. The
plans of the government of the Russian
Federation take into account the tendency of
increasing the capacity of the world’s energy
system. Accordingly domestic companies should
take 15 % of the global market of electrical and
engineering goods by 2030.

The role of the energy engineering industry
will increase in the forthcoming period to solve
the problems of energy development, first of all
the replacement of physically worn out and
obsolete equipment, to prescribe expectancy as
well as the creation of cost-effective power
equipment on the basis of high-performance
environmentally energy processes.

The maximum unification of the power units
is assumed in the document «Main provisions of
the technical policy in the electric power industry
of Russia for the period up to 2030» developed by
RAO «UES of Russia» with RAS. It will increase
the mass production of their construction, and
therefore the serial production of the equipment
for power plants. It is planned to reduce the
number of types of turbines for thermal power
plants in three times and produce 11 types of
units: 7 types — for gas and 4 types for coal-fired
turbines. Serial production will allow reducing the
terms of manufacturing of the main energy
equipment on 30 % and its cost reducing on 20 %
compared with piece order. This will allow saving
significant funds in scales of the global energy
system.

«The Program of activity of the state
Corporation for atomic energy «Rosatom» for a
long-term period up till 2015» was adopted in the
field of nuclear energy in 2008. According to this
program 5 nuclear power plants should be
constructed up to 2015 and 8 power units installed
on them with the total capacity of 12.3 mln kW.
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However, the General scheme provides
development of 11 new sites with placing on them
26 units with the total capacity of 2,.0 min kW up
to 2030. The amount of recommended
commissioning of generating capacities of the
nuclear power plants is defined in the amount of
37 units with the total installed capacity of 40.3
min kW up to 2030. Two units will be put into
operation on the floating nuclear power plant
(FENPP) [5].

The technological development of power
engineering plays a crucial role in the innovative
development of the country, as directly linked to
the realization of a number of national priorities
of the scientific and technological development.

«The Strategy of development of power
engineering of Russian Federation for 2010—
2020 and on prospect up till 2030» was adopted
in 2011 [1].

The realization of the Strategy will be
implemented in three stages:

1 stage (2010—2016). The system of innovative
development of the power industry is formed on
the basis of scientific-technical and innovation
potential of the country’s power engineering.
Technical re-equipment of the enterprises of the
power engineering industry is planned to produce
the unified power equipment competitive in the
domestic market.

2 stage (2017—2020). The serial production of
competitive products in the world market of power
engineering should be organized. The share of
power units with the use of imported equipment
should draw up to 2015 no more than 40 %, further
to be sustained at the level of 10—15 %.

3 stage (2021—2030). To meet the domestic
needs in power engineering production, gaining
15 % of the world market.

The Ministry of industry and trade of Russia
estimates forecast financing of actions of the
Strategy in the amount of 157.37 bln rubles in the
prices of the corresponding years at the expense
of all sources of financing for the period up to
2020. including the accounts of the funds of the
Federal budget 22.33 bln rubles for a period of
2021—2030 — 155 bln rubles, including 15.6 bln
rubles at the expense of funds of the Federal
budget.

The nearest plans for the power engineering
development should provide for every eventuality
investment climate improvement in the innovative
field.
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A MODEL FOR THE OPTIMIZATION
OF A REGIONAL INVESTMENT PROGRAM
JI.B. HukonoBa, }I0.B. PaguonoBa

MOJIEJIb ONTUMM3ALIMM WHBECTUIIMOHHONW ITPOI'PAMMBI
PETTOHA

The article reviews the question of building a regional investment program in the context of limited resources.
When building a regional investment program in the context of limited resources, a need arises to construct a
portfolio of orders with regard to their hierarchical priority, which, in this case, means a criterion for optimization.
Using this approach, a program includes, first of all, objects which have qualitatively assessable indicators with
higher values. To solve this task, we can use mathematical modeling tools and optimization (normative) tools
containing expressions with algebraic operations, which can be maximized or minimized with certain limitations.

INVESTMENT PROGRAM. OPTIMIZATION. PRIORITY. REGION. HIERARCHICAL ANALYSIS METHOD.

Paccmotpen Borpoc hopMUpOBaHUST MHBECTULIMOHHOM MPOTrpaMMbl perMoHa B YCJIOBUSIX OrPaHUYEHHOCTU
pecypcoB. IIpu dopMUpOBaHNY MHBECTULIMOHHON MPOrpaMMBI PETMOHA B YCIOBUSIX OTPaHUICHHOCTH PECypCOB
BO3HUKAET HEOOXOAUMOCTh (POPMUPOBAHUS «ITOPTPEIsI 3aKa30B» ¢ YIETOM UX MepapXUIeCKOl IIPUOPUTETHOCTH,
YTO SIBJISIETCS B JAHHOM cCiydae Kputepuem ontumusaiu. [Ipu Takom moaxome B MporpaMMmy BKIIIOYAIOT, B
TepBYI0 ouepeb, OOBEKTHI, UMEIOIINE KOJUISCTBEHHO U3MEPEHHBIe 6oJice BRICOKME TToKasaTeau. s pelrieHust
9TOI 3aJa4M MOXHO UCITOJIb30BaTh ammnapar MaTeMaTu4ecKoro MoJeJMpoBaHusl, MOAEIY ONTUMMU3ALUKU (HOpMa-
TUBHBIE), COAEpPKAIINe BBIPAXKEHUS C aJireOpanyecKUMU OIepalusiMu, KOTOpble MOXHO MaKCMMHU3WPOBATh WU

MMHUMM3UPOBATh NP OTPeNeIEHHBIX OrpaHUYEHMSIX.

MHBECTULMOHHAA MMPOTPAMMA. OIITUMU3ALUA.NTIPUOPUTETHOCTL. PETMOH. METOA AHAJIM3A

UEPAPXU.

Introduction. At the current stage of market
relations development, unlike in preceding periods,
a priority assessment of permanent facilities is a
must for the purposes of the development and
optimization of a regional capital construction
program. To solve this task, we can use
mathematical modeling tools and optimization
(normative) tools containing expressions with
algebraic operations, which can be maximized or
minimized with certain limitations. Priority
assessment criteria should conform to the following
requirements:

goals and objectives of investment activity
participants must be taken into account as fully as
possible;

possibilities for constructing and developing
investment objects, along with investment
outcomes, must be assessed comprehensively with
due regard for technical and economic
characteristics of capital construction;
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an ordered hierarchical set must be applied in
its composition and content [1].

This set of data must underlie the process of
building a hierarchy of criteria, which, in turn, is
a structural organization of compound multilayered
systems.

1. A mathematical economic model of priority
assessment for capital construction objects

Let us build a mathematical economic model
of priority assessment for objects of capital
construction. For this purpose, application of the
method of paired comparison seems to be most
practical; the method is used when compared
objects can be matched only subjectively, i. e.
when precise measurements are impossible to help
decide which of the two is more preferable. The
chief goal of this comparison is to organize
objects. The Tab. 1 shows a set of criteria for
object priority assessment to be used for the
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Table 1

Criteria for priority assessment of capital construction objects

Groups of criteria

The content of a group of criteria

Target criteria

Composition of target criteria is defined by performance/operational requirements
of investments object users. Overlapping of some target criteria with criteria of
other groups is acceptable.

External and environmental
criteria

Object construction enforceability

Influence of an investments object on employment rates

Environmental friendliness of object construction

Criteria by EPCM carrying

Brief description of EPCM's management personnel

out the construction works

Financial stability of the EPCM

EPCM's economic activity results and tendencies

Engineering criteria

Maturity level of the construction object

Technical and economic parameters of the object

Positive impact on other objects

Economic criteria Construction costs

Risks related to the allocation of capital investment for the construction

Regional-specific criteria for

Object construction compliance with regional legislation

object construction

Regional resource potential

Regional infrastructure situation (communications and banking services)

development of regional investment programs.
When using the paired comparison method, we
need a qualitative assessment to help us
objectively assess the compared pairs of elements
with the aim of revealing the preferred ones [2].

There are three main forms to obtain data on
the preferability of this or that element:

— quantitative data based on substitutions;

— information based on the interpretations of a
linguistic variable: to compare alternatives,
meanings of a linguistic variable are specified —
«approximately equivalent», «slightly better»,
«significantly better», etc.;

— information in the form of an ordinal scale.

The application of the most convenient ordinal
scale for paired comparisons in the range between 0
and « may prove useless because human faculty of
discerning is limited. Therefore the scale must be a
limited range, in accordance with the possibility of
making relational assessments. Because 1 is a
standard unity for measurements [3], the upper limit
of the scale must not be too far from this value.

On the other hand, this range must at the
same time correspond to the ability of a decision-

maker to perceive changes in the value being
measured. So, we have to increase the measured
quantity s by a minimal value As, in order to reach
the state when our perception is already capable
of discerning between s and s +As.

Perception changes are observed when the
measured quantity is increased by a constant
percentage, which happens when As is
insignificant if compared with s; perception
change practically vanishes when s is too small
or too large. If so is the first value of the measured
variable, then the next perceived change of it (s7)
will be defined in the following way:

5, = 8, + As, =s0+Asis0 =so(l+r). (D)
0

Similarly,
S, =8 +As; = 5,(1+7) =sy(1+7) =s550%. (2)
In the general case,

s, =5, 0 =s,0" when n=20.1,2.. (3)
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Thus, perceived changes of the variable s are
ranged along the exponential progression. On the
other hand, the time of perception is an arithmetic
series of discrete points where only barely
discernible differences are observed. These points
can be defined if we solve equation (3) for x; as
a result, we have:

_lgs, —lgs, (4)
Iga '

If we indicate perception by M =lg & and solve
the equation (4) for this variable, we have:

M=llgsn—lgﬁ. (3)
n n
By indicating a = 1/n and b = —lg s0. we have
the Weber-Fechner law:

M=algs+b, a=0. (6)

When perception is M= 0. which happens if
the object (criterion) is compared to itself, it
follows that if 5=0 1g so =0 or s=1.

The next observable perception with so=,
according to equation (3) will be defined in the
following way:

5, = Spa = 0L, (7)

In formula (4), its value is Ig a / Ig a =1. The
next observable perception of the measured
variable will be defined in the following way:

= SoOLz. (8)

It takes the value of «2». Thus we have a series
of 1, 2, etc.

In practice, the key qualitative distinctions are
few: approximately five of them, while additional
ones are compromises between the adjacent key
distinctions, thus making the total number = 9.
Besides, there are other reasons for fixing the
upper limit of the scale [4]:

— qualitative distinctions are significant, they
have some accuracy when compared objects are
homogeneous or close to each other in terms of
the property (criterion) used for assessment;

— human faculty of making qualitative
distinctions is very well represented by five
definitions (equal, slight, strong, very strong,
absolute), while, for even greater accuracy, we
need to compromise definitions between the
above five, which eventually gives nine meanings;
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— for assessment of individual objects a
distinction zone trichotomy is used (unacceptable,
indifferent, and acceptable), and for their more
precise classification this trichotomic principle
underlies each of these zones: low degree,
moderate degree, high degree, which, in its turn,
produces another nine meanings.

Considering the above and bearing in mind
that qualitative perceptions are subjective in
nature and do change with time, we propose a
relative significance scale [4] shown in Tab. 2 for
object priority assessment.

This scale is applied in the following manner:

Table 2

Relative significance scale

Value Description of paired comparison
of intensity r situation

1 Equal significance of an element in a line
and in a column.

2 A compromise between 1 and 3

3 The element in a string is slightly more
superior in significance than the element
in a column.

4 A compromise between 3 and 5

5 The element in a string is largely more
superior in significance than the element
in a column.

6 A compromise between 5 and 7

7 An element in a string is practically
superior in significance than an element
in a column.

8 A compromise between 7 and 9

9 An element in a string is obviously
superior to an element in a column.

1/a The above situations with a vice versa
comparison of the same elements

In case Ci, (, ..., C, is a set of elements,
quantitative expressions about pairs of elements
(Ci, Cy) are presented on the relative significance
scale as a matrix nxn of order A = (@) with ij =
=1, 2, ..., n. At the same time, matrix elements
aj take the values of relative significance intensity
r depending on the relevant correlation of criteria
that are being compared.

When a criterion is compared with itself, 1 is
written in the corresponding cell of matrix A



Branch economy

denoting equal value on the scale. When other
pairs of criteria are compared, their values of
relative  significance intensity are defined
depending on subjective assessments proceeding
from the analysis of available input data.

Let us assume that criterion C has strong
superiority over criterion B. Then in the matrix of
paired comparisons, at the intersection of line C
with column B «5» should be written (see Tab. 2),
while at the intersection of string B with column
C is the opposite value, i. e. «1/5», etc. This way,
after all paired criteria comparisons have been
done, the matrix or paired comparisons may take
the following form:

1 a, .. q,
1/a 1 ey,

Ao 12 | ©)
1/a, 1/a, .. 1

For processing the resulting matrixes on the
relative importance scale, we need an appropriate
mathematical model [5]. At the same time, for
reasonable model building we only need to reveal
and consider all the main factors influencing the
final result, and to reflect correlations between
them with the sufficient entirety. Quantitative
data obtained as a result of using the model will
be used for developing a solution.

Let us denote a quantity corresponding to
object significance x; compared to x; by a;. The
matrix containing these numbers will be denoted
as A = (aj), where a; = 1/a;. If comparisons
(assessments) have been done in the right way,
then ax = ajai for all i, j, k, and matrix A4 is called
consistent. For such a matrix, there is an evident
case when comparisons are based on precise
measurement, i. e. when weights wi, ..., w, are
known. Then a; = wi/w; if i,j = 1, ..., n and,
respectively, by inversion of indexes i and j in the
expression a; we obtain properties of the pared
comparison matrix:

1 1

a; = wj/wi = W,-/W,- =a—ij.

(10)

In the matrix theory, a matrix equation Ax =y,

where x = (x1, ..., x») and y = (y1, ..., Yn) is
equivalent to a short formula:
y agw; = nw,, i=1,..,n (11)

This is equivalent to an expression:

Aw = nw. (12)

This formula reflects the fact that w is matrix
A's proper vector with its own value n. Equation
(12), if presented element by element, looks like
this:

wi/w wi/w, wi/w, |[w W

Wy /Wi Wy /W, W /W, || W, 2
! =n| “|. (13)

wn/ W] Wn/ W2 wn/ Wn wn Wn
Since a; is based not upon precise

measurements but on subjective assessments, then
a;y will deviate from precise relations w:/ w;.
Therefore, equation (12) cannot be used in this
form. Let us use two matrix properties:

1. If A, ..., A» are numbers that satisfy equation

Ax = Xx and if a5 = 1 for all i, then z":;w - n
i=1

2. Accordingly, if we have (12), then all its
proper values = (. except for one which is = n.
In case of consistency, n is the largest proper
value of A.

If elements a; of a positive matrix A are
slightly changed, then proper values will also
change insignificantly.

In this way, if a matrix diagonal consists of
unities (a; = 1) and A is a consistent matrix, then
with slight changes of a; the largest proper value
Amax Will remain close to n, while other proper
values will remain close to 0. Consequently, a
mathematical economic model of priority
assessment for objects of capital construction
means developing results of paired comparisons of
objects (criteria) into matrixes (9) and defining
the matrixes' key proper vector satisfying the
following condition:

Aw = }\.maxW, (14)

where A — matrix of values for object (criteria)
paired assessments; w — key proper vector A4, i. e.
the vector of priority of compared objects
(criteria); Amax - the largest proper value of A.
Numerical values of the resulting vector
w= (wi, ..., wa)| are the priorities of corresponding
elements that are being compared in the matrix.
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I -
To calculate priorities compared in the matrix Table 3
of elements, let us use the following formula: Values of CH
W= sy [» 1] 2]3lals]e|7]s
Z R; CHUu 0 0 [0.58] 09 |1.12|1.24|1.32|1.41
j=1
, n 9 10 11 12 13 14 15
I/n
d CHU | 145|149 | 151 | 1.48 | 1.56 | 1.57 | 1.59
where R; = (H aijj )
i=1

The calculation of the largest value of the
main proper number of the matrix Amax is done
according to the following formula:

Amax = Zn: Zn: w;a;. (16)

i=1j=1

The resulting value Amax is used to define
consistency of paired comparisons in the model,
which generally means that, provided we have
the main array of unprocessed data, all other data
can be obtained from them logically. To do
paired comparisons of n objects, provided each
of them is presented at least once, we will need
(n — 1) comparisons. We can deduce all other
paired assessment from them using transitivity
relation. The consistency within the considered
economic mathematical model is equivalent to a
requirement for equality of Amax to the number of
compared elements n. This way we can specify
consistency deviance by determining the
Consistency Relation (CR) and by its subsequent
comparison with a threshold value:

OC =UC/CH <£0.2,
n/(m—1) -

7)

here UC = (Amax —
index,

consistency

CHU — random index.

The random index is a consistency index of a
matrix of the same dimension as A, which has
been built randomly on the 1—9 scale but with
correspondingly opposite values of its elements.
The results of average random indexes’
calculation for matrixes sized 1—15 are shown in
Tab. 3.

Thus, the consistency relation imposes a
limit upon the resulting economic mathematical
model used to assess object priority. To control
consistency and precision of object (criteria)
priority values, their number must not exceed 15.

38

If the condition OC <0.2 is not met, causes
for inconsistency are found and analyzed, and the
correction of the paired comparisons of
assessment criteria is done.

The sequence of actions aimed at defining
local project priorities in relation to the criteria
and checks of paired comparison consistency are
the same as in the definition of local priorities of
the assessment criteria. This means that the matrix
of paired comparisons (9) must be built in the
same way, but the comparison should be done not
according to criteria importance, but according to
the value of the criteria for individual objects.
Then a proper vector is calculated for the matrix,
whose (vector's) elements w; are determined using
formula (15) and now reflect local priorities of the
i-object of investment by i-criteria of comparison.
After that, the matrix's proper number is
calculated using formula (16) and a check is done
for the fulfillment of the consistency condition
using formula (17). If the consistency condition is
not met, the correction of paired comparisons of
criteria values is carried out.

After all arrays of stored data on local criteria
priorities and investment projects related to these
criteria have been calculated, a synthesis
operation is carried out according to the following
formula:

(18)

where w? — integral priority of i-object; w; — local
priority of j-criterion; w; — local priority of i-
object of investment by j-criterion; # — number of
criteria.

The analysis has revealed that the regional
investment object priority assessment has to be
carried out using a set of criteria.

The obtained priority values help organize the
objects according to their significance during the
development and optimization of a regional
capital construction program.
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The economic mathematical basis of this
model is the definition of the key proper vector if
a paired comparison matrix has been built using
the 9-point scale of relative significance. The
numerical values of the resulting vector are
priorities of the elements compared within the
matrix. During this process, the consistency of
paired comparisons is checked, which helps assess
the calculation accuracy.

2. Application of the model to the development
of an investment program

Let us look at possible applications of this
economic mathematical model for determining a
specific  priority of construction objects
exemplified by an investment program in one of
North-Western regions of the Russian Federation.

To simplify the analysis, we assess only two
objects planned for investment. To determine
which of the two investment objects has a higher
priority, we do a paired comparison of them. We
choose the criteria according to a couple of
principles: 1) the optimal use of regional
resources already existent on the site of the
planned construction; 2) availability of well-
developed infrastructure.

Proceeding from these two principles, five
criteria have been chosen:

1. Optimal use of construction equipment.

2. Available communications and utility lines.

3. Available electric power substation.

4. Development of infrastructure.

5. Environmental situation.

Having chosen the criteria, we do paired
comparisons in order to determine their relative

significance. To present the numerical results of
our calculations we use Tab. 2. We present our
results as matrix (9). All comparisons are done on
the basis of subjective assessments.

Below is one comparison provided as an
example: the optimal use of equipment has a
much higher significance than the available
communications and the utility lines. Therefore,
we place digit 5 at the intersection of a line with
optimal use of equipment and a column with
communications/utility lines and 1/5 at the
intersection of the line of communications/utility
lines and the column with the use of equipment.

As a result, we have a necessary matrix of
paired comparisons (Tab. 4). When the matrix has
been built, we can calculate the priority values for
each criterion using formula (11). The calculation
results are shown in Tab. 4.

After the calculations have been done, we
have to make sure that the condition of the
consistency in the paired comparison matrix is
met, for which purpose we use formulas (12) and
(13). The calculation results demonstrate that the
matrix is consistent. This means that the obtained
values of criteria priorities can be used for further
computations.

Now let us define local priorities of
investment projects in relation to the criteria. For
this purpose, we build matrixes of criteria value
comparisons for investment projects 1 and 2. This
means that we have to determine the degree of
compliance of each criterion with the other ones.
This assessment has a subjective nature, as in the
case of criteria comparison. For instance, ten
houses are being built on site 1, and they are

Table 4
The matrix of paired comparisons of priority criteria and the column with values and priorities of the criteria
Optimal use Avallablhlty Environm P'I’IOI’lty of the
. L of electric investments
of construction | Communications Infrastructure| ental .
. power e object related
equipment . situation o
substation to criterion wj
Optimal use of 1 5 5 7 9 0.549
construction equipment
Communications 1/5 1 3 5 7 0.231
Availability of electric 1/5 1/3 1 3 5 0.126
power substation
Infrastructure 1/7 1/5 1/3 1 3 0.062
nvironmental situation 1/9 1/7 1/5 1/3 1 0.032
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located close to each other. This allows us to use
only one pillar crane mounted on rails for the
construction of all the houses. Communications and
utility lines on the site are inexistent and, therefore,
we have to lay and construct them. Thus we write
digit 9 at the intersection of the line with optimal
use of equipment and the column with
communications/utility lines, and 1/9 at the
intersection of the string of communications/utility
lines and the column with the use of equipment.
Using formula (11), we calculate local
investment project 1 priorities for each criterion
wi. Here i refers to the serial number of an object
while j is the serial number of the criterion. The
calculation results are shown in Tab. 5.

After the calculations have been done, we
have to make sure that the condition of
consistency in the matrix of local priorities of the
investment project is met, for which purpose we
use formulas (12) and (13). The calculation
results demonstrate that the matrix is consistent.

Having obtained the criteria priorities
(Tab. 5) and the local priorities of the investment
project according to these criteria, we can carry
out a synthesis of the criteria using formula (14)
and define the integral priority w* of object 1. As
a result, we get the value wl* = 0.380.

Now we can do the similar calculations
for investment project 2 and present them
in Tab. 6.

Table 5

The matrix of local priorities of investment project 1 in relation to the criteria, and local priorities
of object 1 according the criteria

. Availability . Priority of the
Optimal use . Environm| .
. L of electric investments
of construction | Communications Infrastructure| ental .
. power o object related
equipment . situation o
substation to criterion wj
Optimal use of 1 9 5 7 7 0.604
construction equipment
Communications 1/9 1 1 1 1 0.083
Availability of electric 1/5 1 1 5 5 0.179
power substation
Infrastructure 1/7 1 1/5 1 5 0.088
Environmental situation 1/7 1 1/5 1/5 1 0.046
Table 6

The matrix of local priorities of investment project in the town of Lomonosov, and local priorities
of object 2 according the criteria

. Availability . Priority of the
Optimal use . Environm| .
. L of electric investments
of construction | Communications Infrastructure| ental .
. power L object related
equipment . situation -
substation to criterion wj

Optimal use of 1 2 4 4 4 0.366
construction equipment
Communications 1/2 1 7 7 7 0.388
Availability of electric 1/4 1/7 1 5 6 0.141
power substation
Infrastructure 1/4 1/7 1/5 1 3 0.064
Environmental situation 1/4 1/7 1/6 1/3 1 0.040
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We see that the matrix is consistent, and we
do calculations of the integral priority of object w*
using formula (14). The resulting value is the
integral priority for object 2: w2* = 0.314.

Having defined the integral priorities of
investment objects 1 and 2, we can determine a
higher priority object by applying a simple
comparison: wl* > w2* because 0.380 > 0.314.

The comparison demonstrates a considerably
higher priority of investment project 1 over
investment project 2w. Therefore, project 1 is
chosen for further implementation.

Conclusion. The current context of the
regional investment market must facilitate the

determination of investments' effectiveness
according to their priority level, which requires
the calculation of the value of a priority criterion.
This is particularly important in a situation
of financing deficit. The economic mathematical
model presented above helps choose a more
advantageous project during investment-
related decision making. The chief goal is
the organization of the objects according to
the selected priority criteria. The proposed
approach, reflected in the economic mathematical
model, helps built an optimal investment
program of a region in the context of a financing
deficit.
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NP MMPUHATUU ONTUMAIBHBIX PEHNIEHUN HA MPEANPUATAUN

In article analysis methods for interpretation of optimum economic decisions for the enterprise, concerning
efficiency of investment activity and production improvement of quality, are considered.
QUALITY STRATEGY. OPTIMIZATION METHODS. ECONOMIC BALANCE.

PaCCManI/IBalOTCH METOAbI aHajIv3a i1 HMHTEPIPETAIMK OITUMAJIbHBIX 3KOHOMMWYCCKUX pemeﬁmﬁ Ha
npeanpuATu, OTHOCHUTCIbHO 3(1)(1)6KTI/IBHOCTI/I WHBECTULIMOHHON JESITEJIbHOCTA W TIOBBILIEHUS KayecTBa

TIPOIYKIIAH.

CTPATETUA KAYECTBA. METO/J bl OIITUMU3ALIMA. DKOHOMUWUYECKOE PABHOBECHE.

The wide range of problems of optimum
economic decision making in market conditions can
be reduced to maximizing of the level of individual’s
and society’s satisfaction received from products and
resources. Thus there are some economic, financial
and other opportunities that can hinder the process
of identifying of the way or plan of actions that make
it possible to receive the maximum or minimum
result of consumption and consequently it can be
called the optimization of the level of satisfaction of
the requirements at available financial and, in broad
sense, resource restrictions. When using the
mathematical and other models providing
achievement of optimum economic or financial
decisions, the correct economic interpretation of
received results of the solution of an optimizing
task play a very important role.

Let's present an economic rendering of a
problem of drawing up the optimum financial
plan providing investments into expansion of
production of the company known and described
in scientific economic literature as Myers and
Poga model [1]. Let's consider the enterprise
planning investments into implementation of a
certain investment projects. The amount of
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investments (I) and amount of loans (Y) are the
variables of this task. The last amount also
indirectly characterizes the financial risk caused
by investments into enterprise expansion if they
are financed by the loan capital.

The optimum financial plan has to provide an
increase or gain of the market value of a company
or an enterprise value (MVC) as a result of
implementation of the project. As restrictions the
most admissible size (limit) of attracted
investments into the project of expansion and the
most admissible share of loan sources of financing
of new investments serve. This task at the stated
preconditions can be presented as a problem of
linear programming and is formulated in the
following look:

kI +tY — max

under the following conditions:

I<I, Y<al,

or

I1<1, (Z),
—al +Y <0 (2,),
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where k& — stands for internal / demanded
profitability of unit of the investments which are
carried out at the expense of own sources of
financing of a company; ¢ — a profit tax rate, is
equivalent expresses tax effect from unit of the
loans, the second composed expresses to criterion
function the full size of the tax effect gained by
the enterprise from use of external/loan sources of
financing; fo — limit of investments; @ — the most
admissible share of external financing.

The solution of the task defines the optimum
plan of investment activity of the enterprise in the
planned period. It is the direct task (DT). Here Z;
are shown, to Z — dual problem (DP) variables.

MVC gain as a result of investments consists
of two components — the income from
investments (the first composed criterion
function) and so-called «tax effect» from use of
borrowed funds (the second composed criterion
function) which consists in receiving by the
economy enterprise on the taxation when using
the loan capital. As the enterprise receives this
economy during the whole planned period, the
capitalized size of tax effect makes a certain part
of a gain of MVC. The main peculiarity of this
task is that the restrictions cover not only absolute
values also ratios of variables. Similar restrictions
are often used by optimization of economic
decisions, for example in problems of economy of
quality. When using linear models what the most
part of practical economic models of optimization,
for the correct interpretation of received results is
the analysis of dual models matters. Let's provide
the analysis and interpretation of the dual problem
(DP) of the optimum financial plan which isn't
considered in [1]:

Z,1, - min

under the following conditions:
Z, > 1,

Z -Za>k.

So next, our interpretation of DT and DP will
be given. As the solution of DT allows defining
the optimum plan of action, and the solution of
DP — the price (assessment) of the optimum plan,
the Z1 variable on sense is the price of attraction
of all volume of the capital invested in expansion
the enterprise. As for expansion it is used both the
shareholder’s equity (E) and the loan capital

(LC), it will be so-so weighed price of attraction
of all capital (Zi1 = WACC). The Z variable on
sense is the price of attraction of LC. Proceeding
from it, by determination of the average price of
the capital:

Z1 — %a = price of shareholder’s equity.

Thus, the economic sense of restrictions of
DP becomes clear. Concerning WACC and its
components we will formulate the clear rule — we
will call it «the fundamental economic rule»:

The price of attraction of unit of the capital
has to be no more (less or it is equal) to the size
of return (profitability) of unit of the invested
capital (differently investments are inexpedient,
net income from them will be negative). Return
from the invested capital is in a broad sense its
usefulness, and in concrete expression takes the
form of profitability, returns, profitability etc. If
the requirement that return from the capital
enclosed in production of a product, exceeded
limit usefulness of this product follows from
conditions of optimization, it means that
concerning this product the rule has to work: it
is more favorable to make a product, than to
consume. Otherwise — on the contrary, a
product it is more favorable to consume, than to
make.

Being guided by this rule, and also proceeding
from DT and DP conditions, the minimum return
from unit of E has to exceed demanded profitability
of E, and the minimum return from unit of LC has
to exceed tax effect from LC unit.

From the stated positions we will consider
related according to the economic contents a
problem of optimization of quality of production.
Similarity of these tasks is explained by the fact that
quality optimization belongs to the class of
problems of optimum planning of production, also
it contains restrictions on a ratio between variables.

Let's present a quality optimization problem
in a general view:

utility of certain
(CCS)
constrain s :

) — max
consumption set

resources required available resources
for the production of CCS )~ \ for the production of CCS
mi nimum demand

for products .
product consumption

of CO

quantity
<| of each product .

ma ximum allowable
<
from CCS

of certain quality
(¢0))
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Resource constraints can belong both to
product consumption and to their production, to
CCS as a whole and to separate products from
CCS, can be as in cost, and in the natural form.

Consumer restriction for all set of products is
the most admissible size of sales of all types of the
products entering into CCS which, at the fixed
prices of products, shouldn't exceed available
financial resources, i. €. the maximum permissible
market capacity of products from CCS, set in a
cost look, or the budget of sales can't be exceeded.

Consumption optimization on quality of
production provides use of the utility function
(UF) as criterion function. Concerning UF it is
necessary to accept some basic preconditions,

allowing wusing it in linear problems of
optimization.  Besides known  neoclassical
assumptions concerning character and UF

properties, we will consider that UF is defined by
consumption of a certain quantity of each type of
a product from CCS:

UK, .. X,) =UX))+..+U(X,)
UX)=uX, i=1..n
Proceeding from these provisions,

UX, ... X,)=uX +..+ulX, =
= ZuiXi’
izl

where wu; — limit usefulness of i product
consumption from CCS in number of X; of units.
The classical optimum consumption plan of
CCS including products of various quality, is
defined from the following condition (DT):

n
> wX; > max

i=1

under conidition

> pX, = M(2),

i=1

where P; — price of product i; Z — dual variable;
M — available budget of financial resources.
DP formulation:

MZ — min

pZ2u:i=1..n.

a4

Here the dual Z variable is «the price of
money», or an interest rate. Thus, profitability of
investments in acquisition of products has to be
not less, than limit usefulness of consumption of
a product. This condition can give the following
interpretation  according to  fundamental
economic rule: it is more expedient to invest, than
to consume until a condition it is satisfied.

Let's consider a simple task for determination
of features of optimization of quality of
production. Let there is an economy in which
only two types of products are made and
consumed: «the improved quality» (with an index
1) and «usual quality» (with an index 2). In
reality, certainly, the considerable number of
categories of quality of products that will find
expression in dimension of an optimizing task can
be considered. But the problem definition and
treatment of results will be any dimension of
bigger unit identical to a problem. The task with
dimension «two» is chosen for possibility of use of
graphic interpretation of results.

DT formulation:

u X, +u, X, »> max,

nX +p X, <M,

B <My

X, + X,

Sense of the top restriction that production of
the improved quality can't be consumed and made
only. It is necessary as well production of «usual»
quality as more quality production possesses also
higher usefulness, the price of it is higher and it
can be inaccessible to socially vulnerable groups
of the population. The bottom restriction
generally speaking has no value for a problem of
maximizing. Here A and B respectively the upper
and lower bound of consumption and production
of the improved quality. Similar restrictions can
be defined and for production of usual quality

The transformed problem definition:

X, +u, X, - max,
pX +p Xy <M (1)),
A-A4)X, -A4X, <0:(1).
Here Y1, Y>» — dual variables. DP formulation.
Y,M — min,
na-A4)+Y%A zu,
14D+ 1L P 2wy
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Sense of dual variables — limit usefulness of
one monetary unit (Y2) and limit usefulness of one
structural unit (Y1). According to fundamental
economic rule, the price of attraction of monetary
unit is equivalent to return from it or its limit
usefulness. Therefore criterion function of DP is
the requirement of minimization of expenses of
attraction of monetary resources, and restrictions
define a condition of efficiency of these expenses.
The solution of DP allows defining value of these
variables for the optimum consumption plan of
products.

According to provisions of the economic
theory (ET), the interrelation of quantity of a
made or consumed product of a certain look «X»
and the prices of the product «P» is defined by the
demand function (DF) which represents generally
speaking curvilinear, but at simplifying
preconditions — the linear interrelation «P and
«X» as it is represented in drawing. In a case when
products differ on a usefulness or quality factor (at
an invariance of other operating factors), or on
any other factor under the same conditions, DF
represent family of parallel lines (see drawing).

At the fixed number of production or
consumption of products dependence between
quality and quantity of products, as quality — the
quantified parameter, as shown in the left part of
drawing can be received.  Dependence
characterizes objective communication of quality
and the product price — the quality is higher, the
price is higher. It means that the aspiration of the
enterprises increase sales can be reached at the
expense of modernization of strategy and policy
of quality.

At a linear problem definition of optimization
of quality of production the problem is
represented in the simplified look. For
achievement of optimum quality it is necessary to
execute all restrictions on separate products,

PA

within restrictions the preference has to be given
to products with the greatest usefulness (the
greatest quality).

More realistic is quality optimization taking
into account the integrality of variables — the
quantity of products is expressed by an integer.

n
> piX; > max,

i=1

X <X,

m n

> 22X <R,

j=1i=1

where X; — whole numbers.
Here restrictions  reflect  production

capabilities, — demand for the production i or the
available capacity, a consumption rate of «» type
of a resource on «i» type of a product, m — quantity
of types of the resources, an available limit by each
type of resources. In our opinion it is expedient to
solve this integer problem a method of dynamic
programming (Bellman's method).

The problem of optimization of quality is
reduced to optimum distribution of a limited limit
of resources between various products from
available CCS. This task can be traditionally
solved by a method of dynamic programming.
Steps of the decision are separate types of
products. On the first step the case of allocation
of all limited limit of resources for the first
product is considered. On the second step
expenses on resources for the second product, on
«n-volume» — expenses on «n-volume» to a
product etc. join. In a general view process of the
decision is represented in the following look.

Step 1.

¢, (X)=min3,(X), 0<X <4,

q2

q

qo

A

v

45



‘St. Petersburg State Polytechnical University Journal. Economics no. 1-2(163) 2013

I -
Step 2. X (en.) 1 2 3 4
9,(X) = min[3,(y) + g, (x - ), A 8 7 6 | s
0<y<x, 0<x<A4 il 10 i 8 !
P, 12 11 10 9
""""""""" Search of the optimum decision
Step n.
, X 0 1 2 3 4
¢ (X)=min[3,(y)+9,_(x -y, 0/1
0<y<x, 0<x<A, 0 0 10* 18* 24 28
1 8 18* 26* 32%
where 3; — sales of each step; ¢, , — optimum ) 14 24 3%
sales of the previous step. 3 18 8
It is expedient to consider search of the
optimum decision on an example. 4 20
There are three levels of quality of a certain
product, in essence it is equivalent to existence of 0 10 13 % 3
. . o1
three products of the various quality, to everyone
there corresponds demand function. Limited
resource is capacity for considered products and
is expressed by the greatest possible quantity of | X0 + 1)/2| 0 1 2 3 4
let-out products, in an example equal to four
units. In the conditions of the set restrictions it is
necessary to define the maximum sales volume 0 0 12* 22+ 30 36
which under considered conditions corresponds to 1 10 20 32 40*
optimum quality of CCS. ) 13 30 40*
The decision is presented in calculation tables.
Search of the strategy leading to the optimum 3 26 38
decision on each step, is carried out as it should 4 32
be, the return to search of the optimum decision
by means of the same calculation tables. To each
diagonal of the table there corresponds a certain ) | 0 ‘ 12 ‘ 22 ‘ 32 ‘ 40

sales volume for each step of the decision. The
maximum size of sales it is allocated on each
diagonal (it is noted *). In the first calculation
table capacity distribution between 0 and 1
product is considered, in the second table to
optimum distribution of capacity between 0 and 1
product the second product is added.

The family of functions of the demand
reflecting various levels of quality/usefulness of a
product is presented in the following table.

The optimum decision can be not the only
thing. So, for example, from the last calculation
table follows that there are two decisions, providing
the maximum sales volume equal to 40 e. It agrees
to one of decisions, having made 2 units of the
product 2, the remained resource of capacity
should be distributed between products 0 and 1.
Thus the maximum sales on the corresponding
diagonal of the last table are equal 22 e. In the
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previous table on a diagonal corresponding to
production of two products, the maximum value of
sales equally 18 that corresponds to production on
1 unit of a zero and first product. Thus the general
maximum sales volume is equal 18 + 22 = 40 e.
that coincides with earlier defined value.

Thus, accepted by production of the solution of
rather economic justification of investment projects
and programs of expansion of production, increase
of MVC, quality of production can often be quasi
optimum or advantages of optimum decisions aren't
always obvious to practice because of insufficiency
of their substantial economic interpretation. For
bigger validity it is necessary to use more widely
additional receptions of the economic and financial
analysis, such the formulation of dual task in linear
optimizing models, wider use of nonlinear methods
of optimization.



Economy and management of the enterprise

REFERENCES

1. Brealey R.A., Myers S.C., Allen F.A. Principles of
Corporate Finance, Global Edition. N. Y., 2012, 1061 p.

2. Blaug M. Ekonomicheskaya mysl v retrospective:
perevod c angl. 4 izdanie. [Economic thought in a
retrospective: translate from English, 4nd ed.].
Moscow, Delo, 1994. 720 p.

3. Milgrom P., Roberts D. Ekonomika, organizatsia
i menedgment: v 2 tomax/ perevod ¢ angl. pod redakzie
Eliceevoi I.1., Tambovtseva V.L.[Economy, organization
and management: 2 volumes / translate from English,
in Eliceeva I.1., Tambovtseva V.L. (Ed.)]. St. Petersburg,
Economy school, 2004. 422 p.

4. Sloman D., Satklif M. Ekonomiks. Ekspress-kyrs.
5 izdanie. [Economics. The express course, 5nd ed.].
St. Petersburg, 2007. 608 p.

5. Agapova L.I. Istoriay ekonomicheskoi mysli.
Kyrs lektsii. [The history of economic thought. The
course of lectures]. Moscow, EKMOS, 1998. 248 p.

6. Demidenko D.S., Kozlovskaya Eh.A., Jakovleva E.A.
Otsenka i wupravlenie stoimostyu predpriyatiya:
kollektivnaya monografiya. [Estimation and enterprise
the cost of company: the collective monograph].
St. Petersburg, SPbGPY, 2009. 28 p.

7. Zubko N.M., Kallaur A.N. Ekonomicheskaya
teoriya. [The economy theory]. Minsk, TetraSystems,
2008. 144 p.

8. Kouplend T., Koller T., Murrin D. Stoimost
kompaniy: ozenka i upravlenie. [The cost of company:
estimation and enterprise]. Moscow, Olymp-Bisness,
2002. 565 p.

9. Skott M. Faktory stoimosti: rukovodstvo dlya
menedgerov po vyyavleniyu rychagov sozdaniay
stoimisti / perevod s angl. [The cost factors: the
management on identification of levers of creation of
cost/ translate from English]. Moskow, Olymp-Bisness,
2000. 432 p.

CMNUCOK JINTEPATYPbI

1. Brealey, R.A. Principles of Corporate Finance
[Text] / R.A. Brealey, S.C. Myers, F.A. Allen. — Global
Edition, 2012.

2. Baayr, M. DxoHOMUYecKast MbICIb B PETPOCIIEK-
tuBe [Texkcr] : mep. ¢ anri. / M. bnayr. — 4-e u3n. —
M.: deno, 1994. — C. 720.

3. Muarpom, Il. DKoHOMMKA, OpraHU3aIUs U Me-
HemkMmeHT [Tekcr] : B 2 7. T. 2 / II. Muarpowm,
. Pobeprc; mep. ¢ anmr.; non pen. .M. Emiceesoi,
B.JI. TamboBueBa. — CII0.: OkoH. miK., 2004. — C. 422.

4. Cnoman, JIK. DKOHOMHUKC. DKCIpecc-Kypc
[Texcr] / Ax. Cnoman, M. Carkiupd. — 5-e uzn. —
IMutep, 2007. — C. 608.

5. AranoBa, W.M. Wcropusi 3KOHOMHYECKOM
mbiciu [Teker] : kype nekuuii / .. Aranosa. — M.:

BKMOC, 1998. — C. 248.

6. Jemunenko, JI.C. OiueHka 1 yrpabieHUe CTOU-
MocThlo mpeanpustusi [Tekct] : [komi. moHorp.] /
H.C. Jemunenko, D.A. Kosmosckas, E.A. SIxosieBa. —
CII6.: CIIoI'TIY, 2009. — C. 28.

7. 3yoko, H.M. BxoHomuyeckast reopus [Tekcr] /
H.M. 3y6ko, A.H. Kamnayp. — Munck: TerpaCucremc,
2008. — C. 144.

8. Koymiena, T. CTouMocTh KOMITaHUIiA: OlieHKa
u ynpasneHue [Tekct] / T. Koymnena, T. Komep,
IIx. MyppuH. — M.: Onumn-busnec, 2002. — C. 565.

9. Ckort, M. DaKkTOpbl CTOUMOCTHU: PYKOBOJACTBO
JUTS MEHEIDKEPOB TIO BBISIBJICHUIO PHIYarOB CO3IaHUS
croumoctu [Tekcr] : mep. ¢ anrn. / M. Ckorr. — M.:
Ommmn-omsnec, 2000. — C. 432.

DEMIDENKO, Daniel S. — Saint- Petersburg State Polytechnical University.
195251, Politekhnicheskaya str. 29. St. Petersburg. Russia. E-mail: demidenkol1@rambler.ru

JEMUJAEHKO HManuun CemeHoBHY — npogeccop kagedpvl hunancoé u oernedicrnozo obpawenus Huocenepro-
axonomuueckoeo uncmumyma Cankm-IlemepOypeckoeo eocydapcmeenHo20 NnoAUMeXHU4ecKko2o yHugepcumema, 00K-

mop IKOHOMUHECKUX HayK, npogheccop.

195251, Poccusi, Cankr-IlerepOypr, yiu. [Tonurexnuueckas, a. 29. E-mail: demidenkol1@rambler.ru

BABARIN, Michael S. — St. Petersburg State University of Economic and Finance.
191023, nab. ran. Griboedova. 34, St. Petersburg, Russia.

BABAPUH Muxaun Cepreesuu — Caukm-Ilemepbypeckuii eocyoapcmeeHHbll YHUSepCUmem 3K0HOMUKYU U pu-

HAHCo8, KaHoudam 3K0HOMUYECKUX HAYK.

191023, Poccus, Cankr-IletepOypr, Hao6. kaH. ['puboenosa, 1. 34.

© St. Petersburg State Polytechnical University, 2013

47



‘St. Petersburg State Polytechnical University Journal. Economics no. 1-2(163) 2013 >
|

UDK 65.014.12
I.V. Ilyin, Ju.L. Levchenko, A.I. Levina

SOME ISSUES OF THE FORMATION
OF ENGINEERING COMPANIES’ ARCHITECTURE

N.B. Nabun, FO.J1. JleBuenko, A.W. JIéBuna

BOITPOCbl ®OPMUPOBAHUA APXUTEKTYPDBI
VHXWHUPUHITOBBIX KOMITAHUIA

The article states a problem of correspondence between system of management business processes and
organizational structure of the engineering company and its strategic goals and growing business interests. Authors
proposed the approach for restructuring of enterprise architecture based on reengineering of management business

processes and reforming of organizational structure to provide business growth.
ENTERPRISE ARCHITECTURE. ORGANIZATIONAL STRUCTURE. PROJECT MANAGEMENT. BUSINESS

PROCESS. ENGINEERING COMPANY.

CdhopmynupoBaHa TipobiieMa 00ecIiedYeHrs] COOTBETCTBUSI CUCTEMBI OU3HEC-TIPOIIECCOB YIPABIESHUS U Opra-
HU3ALIMOHHON CTPYKTYpPbl MHXXWHUPUHIOBOM KOMIIAHUM €€ CTpaTernyeckKuM LiesIM U PacTylIUM MOTPEOHOCTIM
6usHeca. [IpemToxkeH MOIXOM K MePECTPOiKe KOPIOPATUBHOM apXUTEKTYPhl HA OCHOBE pEMHXKWMHUPUHTA OM3HEC-
MPOLIECCOB YMpaBeHUs] U pechOPMUPOBAHUST OPTraHU3ALIMOHHON CTPYKTYPHI JJIs1 obecriedeHrs pocTa Ou3Heca.

APXUTEKTYPA KOMITAHWUW. OPTAHU3ALLMOHHAS CTPYKTYPA. YITPABJIEHUE IMTPOEKTAMUW. BU3HEC-

[MTPOLIECC. UHXKMHUPWUHI'OBAS KOMITIAHUA.

Engineering is a specific activity related to
the provision of services for the creation
and exploitation of infrastructure facilities
(according to the definition of the United
Nations Economic Commission for Europe) i. e.
industry, energy and transportation systems, civil
engineering etc.

Initially the key process of engineering is
production technology development. As a rule
Western  European engineering companies
include several key departments (or subsidiary
companies) which are specialized in engineering
and development, construction, supply and
installation of equipment, project management,
technical supervision, engineering support of
investment projects, subsequent works (repair,
service, maintenance, etc.). Engineering
companies in Russia develop their organizational
structure as well and build different functional
departments. At the same time they have
inherited result-oriented approach for projects
after soviet engineering institutes despite of the
dynamic and rapidly growing market of
engineering services.

Authors of the article suppose that the
current stage of Russia engineering companies’
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development is caused by the engineering
institutes experience which were a source of
highly qualified experts who now represent top
management of present engineering companies.
Many of contemporary Russian engineering
companies were founded on a base of soviet
engineering institutes which served specific needs
of particular branches of industry or even single
industrial objects according to the state order.
Intensive development of construction business
in post-soviet Russia caused the increasing
demand for engineering services and engineering
companies started to enlarge. The former
approach to organization of engineering business
inherited after soviet engineering institutes
caused the fact that many engineering companies
with high quality of project execution have the
level of project management organization that
does not completely provide business interests of
the company and does not allow to use
completely the opportunities of the growing
market of engineering services. As a result, many
companies of the industry have started to pay
serious attention to the need of organizational
structure reforming, which means management
architecture restructuring in the mean times.
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Some issues of the formation
of management architecture

The main reasons of the need of architecture
restricting based on the projects of business
processes reengineering and organizational
structure reforming are the following:

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 a 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.

Enterprise architecture is a system view of the
key structural sections (certain key components
and their relationships), applied for various
practical problem solving of the organization [1].
The feature of the enterprise architecture is its
heterogeneous composition — organizational
structure, functions, processes, information
technology, etc.

While forming the enterprise architecture it’s
necessary to solve the following tasks in coherent
and interconnected manner:

1. Mission and strategy of the company,
strategic goals and objectives;

2. Business architecture «as is» and «to be» for
the following sections:

a) organizational structure;

b) business processes structure;

3. System architecture «as is» and «to be» for
the following sections:

a) Information system;

b) data bases;

¢) technical tools and solutions;

4. Developed projects for transition from its
current state («as is») in the planned state («to
be»), including:

a) projects for business processes reengineering
and organizational structure reforming;

b) projects for ISO standards implementation
(ISO 9000. ISO 20000 and others).

Architecture development strategy
for engineering companies

The mission of the company as the main
objective of its development defines the strategy,
including the strategy of architecture development
management. The first step in the formation of
the system architecture is the reengineering of
business processes and the subsequent formation
of the organizational structure. The organizational
structure of the engineering company, on the one
hand, should match the system of its business
processes, providing its effectiveness, and the
other hand — it should match the accepted system
of project management, the standard of which
should be the same for the entire company. This
is determined by the nature of engineering
business, which means project orientation of the
company.

The basis of the business of engineering
company is the portfolio of contracts for
execution of engineering projects. To form the
efficient portfolio of contracts the real option
approach for contract system management can
be used [4]. For effective project management it
is necessary to implement a project management
approach that would allow to create a flexible,
effectively-managed and controlled system of
execution of single engineering projects and the
portfolio of project as a whole, and would
establish unified procedures project delivery and
monitoring at various stages and levels.

Project approach for business management
has its features:

— the project is considered as a unique
combination of project delivery processes;

— rights and responsibilities for project results
delivery belong to project manager and project
management team;

— certain budget of the project;

— implementation of specific project
organizational structure and motivation of project
management team members;

— development and implementation of specific
standards of project processes performing [1].

One of the possible effective project
management standards that can be implemented
in engineering companies, is the PRINCE?2
method, which is known worldwide and
acknowledged by the International Project
Management Association (IPMA). PRINCE2
(Projects in a Controlled Environment) is a
structured method of project management based
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on thousands of best practices of successfully
realized projects. This method has the following
advantages:

1) includes the best practices that has proved
its effectiveness;

2) can be implemented for any kind of the
project;

3) is widely known and provide the common
language for all the members of the project;

4) is oriented on strategic goals achieving;

5) sets certain roles and responsibilities for
project management;

6) is oriented on delivery of project results.

Basic principles of project management
according to PRINCE2 are:

— continuous business justification;
— learning from experience;

— defined roles and responsibilities;
— management by stages;

— management by exceptions;

— focus on products;

— tailoring to the environment.

For the purpose of architecture forming of
engineering company based on the revision of
management processes and organizational structure,
the principle of defined roles and responsibilities is
particularly important. PRINCE?2 allows to create
a system of hierarchy and interaction of the
participants of the project which form a well-
functioning structure that takes into account the
interests of the three interested parties in the
project — business, future users and suppliers. Such
a structure provides certain subordination levels of
project management, each of which controls the
interests of different levels, ultimately subordinate
to the strategic goals of the business (Fig. 1).

Corporate and program management —
strategic interests of corporation/project program

Directing — business interests
of the project
Project
management
team

Managing — project interests

Delivering — project performing
management

Fig.1. Project management levels
(according to PRINCE?2)
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Responsibility delegation to the higher level is
performed according to the «management by
exception» principle. This provides the lower levels
with more management freedom and the higher
ones are not involved into routine processes of
lower level processes.

In addition to the distinction between levels
of project management, the organization of the
project team according to PRINCE2 implies
specific roles and responsibilities, which allow to
avoid function duplication, to provide a clear
procedure of project control at all stages, as well
as ongoing expert and administrative support to
the project management team.

Practical experience of business processes
and organizational structure reengineering

The top management of engineering company
(hereinafter referred as a Company) initiated a
project of management processes optimization in
one of the divisions of the company —
Engineering Department. This division provides a
key service of complex engineering service —
designing of infrastructural objects. Initially, the
company was completely focused on the
execution of orders of key industry customer.
While developing, a positive business reputation
has caused a growing demand for the company
services by other customers.

Engineering Department as an independent
business unit faced the classic problem of
growing companies: the existing business
processes and roles and responsibilities do not
allow to meet the growing demand for the
services of the company, and therefore slow
down the growth of the business. Roles and
responsibilities in the existing organizational
structure were designed to provide the quality of
single projects. In the mean time it was a lack of
attention to management level of the division as
a whole, where company’s business interests are
defined and controlled.

The top management of the company has
identified the goal to revise the existing business
processes and organizational structure in order to
optimize management processes to provide the
continued growth of the business. This objective
implies a re-engineering of business processes
and reforming the organizational structure,
which on one hand would provide compliance
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with the principles of the organizational structure
of project management, on the other hand —
would create conditions for the further
optimization of business architecture based on
several criteria: the exclusion of redundant
business processes and their segmentation within
the various organizational units, minimizing
organizational interfaces, improved internal and
external communications, increasing flexibility
on the market.

To realize this goal the following consequence
of objectives was set:

1. Modeling and analysis of business processes
and organizational structure («as is»).

2. Roles and responsibilities analysis including
defining of non-core responsibilities.

3. Modeling of business processes («to be»):

a) business processes reengineering (optimization
of business processes on the criteria of business
growth on the basis of review of the roles and
responsibilities);

b) organizational structure improvement to
provide the growth of business.

DIRECTING

business interests

4. Implementation of the updated system of
business processes and organizational structure in
order to provide business growth.

The result of the implementation of defined

objectives should be: optimized system of
management business processes, reformed
organizational structure, development and

implementation of a standardized approach to
project management.

Modeling of company activity based on staff
interviewing, analysis of the existing organizational
structure (Fig. 2) and general scheme of processes
based on Diagram of added value chain [2] (Fig.3)
helped to analyze and put in order management
processes, main and supporting business processes
of the division, to identify «bottlenecks» in terms of
duplication and inconsistency of prescribed
responsibilities for different roles in the business
process management.

Note:

— CPE — Chief Project Engineering

Analyzing the existing organizational structure

and current roles and responsibilities it was

MANAGING Head
of division
project interests
| |
CPE CPE CPE
DELIVERING | |
project performing |
management
Head
of department 3
Head of Head of Head of Head Head of Head of
group 1.1 group 2.1 group 3.1 of group 3.2 group 3.3 group 4.1
2 empl. 4 empl. 2 empl. 2 empl. 3 empl. 2 empl.

Fig.2. Organizational structure «as is» according to project management levels
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| >
Processing of the » | Project team building N . . ¢ Supervgon
incoming orders »| and scoping of works > Project execution » of construction and
installation works
¢ A A A
v y v
Order incoming Transferring Preliminary analysis Post-proi
. 7 project
of project of the object and Document contacts with
i responsibilities the binding to the flow customer
L to CPE terrain
Estimation
of the order ¢
\ 4
# Project team v v Anqusis of the
Formation of the appointment ot . required changes
commercial offer and distribution 0? rmation || pesigning
¢ of works of project
Conclusion | \—l—‘ Introduction
of a contract of changes
Delivery of the project |
to the customer

Fig.3. General scheme of processes based on Diagram of added value chain

identified the inconsistency of responsibilities
distribution between the management levels and
the discrepancy between the management
organizational structure and project organizational
structure. As a result, on the one hand there is a
lack of proper control of the division from the
strategic business objectives point of view, on the
other hand — duplication of functions and
control at lower levels. Thus, managers,
responsible for the overall management and
coordination of the work of the design
(«Directing» level) in reality is involved not only
in the management of individual projects
(«Managing» level), but also in the control of the
projects’ execution («Delivery» level). At the
same time, the CPE («Managing» level) factually
does not have sufficient authority to carry out
project management and is substantially involved
in the control of direct execution of projects
(«Delivery» level).

The analysis of the «as is» data, formalized as
a model of organizational structure and process
diagrams, revealed the drawbacks of existing
management processes. The following changes to
the organizational structure and system of roles
and responsibilities were proposed:

1. To define clearly the project management
roles between the «Directings and «Managing»
levels, prescribing responsibility for the business
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interests control to the manager of the first level

(Head of division) and giving more management
authority for individual projects to the second-
level managers (CPE);

2. To increase the number of managers the
«Managing» level (CPE) to enable the execution
of greater number of projects;

3. To introduce the role of administrative
support of the project (Project Support) which is
not performed in the existing structure in the
centralized form and is dispersed among managers
at all three levels

4. To introduce the role of expert support of
the project (Project Assurance) which is not
performed in the existing structure in the
centralized form and is dispersed among managers
at all three levels

Taking into account all the proposed changes
for organizational structure after revising the
existing roles and responsibilities, a new «to be»
model was performed (Fig. 4).

The proposed model of organizational
structure «to be» has a number of advantages:

— it enables the use of common and proven
approach to project management (such as
PRINCE2);

— provides a basis for distinguishing between
the roles and responsibilities in the project
management team and the organizational
structure of the whole unit;
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DIRECTING

business interests

Head
of division

Project Assurance

MANAGING Project Support

project interests

CPE CPE CPE
DELIVERING
project performing Head of department
management 3
Head of Head of Head of Head of Head of Head of
group 1.1 group 2.1 group 3.1 group 3.2 group 3.3 group 4.1
2 empl. 4 empl. 2 empl. 2 empl. 3 empl. 2 empl.

Fig. 4. Organizational structure «to be» according to project management levels

— forms the organizational basis for further
growth of the company in accordance with the
strategic goals of the company.

The approach for enterprise architecture
formation proposed for the engineering company
in this article means using of project management
methods for reforming of management business

processes and organizational structure. This will
allow to fill different management levels with real
responsibilities, to provide correspondence between
system of management business processes and
organizational structure of the engineering
company from one hand and its strategic goals and
growing business interests from the other hand.
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UDK 658.114
O.A. Evseeva

MANAGING SUSTAINABLE DEVELOPMENT
OF SMALL AND MEDIUM-SIZED RUSSIAN COMPANIES
IN THE GLOBAL ECONOMY*

O.A. EBceeBa

VIIPABJIEHUE YCTOMYUBBIM PA3BUTUEM
MAJIBIX 1 CPEIHUX POCCUHNCKUX MPEANPUATUIA
B YCJIIOBUAX TJIOBAJTBHONH YKOHOMMKU**

Opportunities and peculiarities of doing business for small and medium-size enterprises in the global economy
are observed in the article. The concept of sustainable development on the basis of managing potential of small
and medium-size enterprises is offered by the author. Also there are main directions of a state policy of support
that could provide more efficient sustainable development of small and medium business in Russia.

SMALL AND MEDIUM-SIZE ENTERPRISES. GLOBAL ECONOMY. SUSTAINABLE DEVELOPMENT.
OPPORTUNITIES. FEATURES.

B crartbe pacCMaTpuBarOTCA 0COOEHHOCTH U BO3MOXHOCTH BCACHUA HpCZ[HpHHHMaTCHBCKOﬁ JCATCIbHOCTU
MaJIbIMU U CPEAHUMU MIPCANPUATUAMU B YCIIOBUAX I00AJIBHOM SKOHOMMKM. ABTOpOM npeajaaracrCad KOHLCIIINA
YCTOI‘/JI‘II/IBOI"O pa3BUTUA MaJIbIX U CPEIHUX Hpe,I[HpI/IHTI/Iﬁ Ha OCHOBC YIIpaBJICHUA UX IMOTCHIMAIOM. Takxe pac-
CMaTpuMBarOTCA OCHOBHBLIC HaIlpaBJICHUA l"OC}/I[apCTBeHHOfI IOAOCPKKHN B LICJIAX obecrieueHusT Oojiee S(I)(I)GKTI/IB—

HOI'0 YCTOMYMBOTIO pa3BUTHSI MAJIOT0 U cpeaHero ousHeca B Poccum. )
MAJIBIE WU CPEAJHUE TMPEANPUATUSA. TJIOBAJIbHAA BKOHOMHUKA. YCTOMYMBOE PA3BUTHUE.

BO3MOXHOCTHU. OCOGEHHOCTMU.

The enterprise focused on long-term business
activities, which is not going to leave the market,
always looks for the most effective new ways of
development. Development is a process and result
of quantitative and high-quality changes,
acquisition of new qualities, a way of progressive
transformation of the person or system. In world
practice it is accepted to understand as a
sustainable, harmonious (correct, uniform,
balanced) development — process of changes in
which operation of natural resources, the
direction of investments, orientation of scientific
and technical development, development of the
personality and institutional changes are
coordinated with each other and strengthen
present and future potential for satisfaction of
human needs and aspirations. Transferring this

concept to a context of activity of the enterprises,
it is possible to notice that successful economic
development of managing subjects — one of
components of a sustainable development. Small
and medium-size business could be referred to
factors of dynamic growth of economy. Without
development of small and medium-sized
enterprises (SME) successful functioning of large
business in the country is impossible: small and
medium-sized enterprises quickly react to changes
of environment and often become sources of
innovations which large business further can
apply, possessing a large number of resource
opportunities. In relation to SME the author
understands the balanced development of social,
economic and ecological spheres of their activity
as a sustainable development.

* All materials are prepared and published under support of Russian Federation President’s Council for

grants. Grant MK-4968.2013.6.

** MaTepuasl TOATOTOBIEHBI U MyOIMKYIOTCA TipH TToaaepkke Copera 1o rpaHTaM IpesunenTa Poccniickoit

Ddepepaunu. I'pantr MK-4968.2013.6.
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It is necessary to notice that the sustainable
development of any enterprises is a guarantee of
progress of global economy as a whole. Thus in
development of global economy there was a
number of opportunities which can use small and
medium-sized enterprises.

1. Possibility of performance of the separate
functions transferred on outsourcing of multinational
corporation. The main tendencies of world
economy nowadays: globalization, internationalization,
integration, promote development of process of
the international division of labor and growth of
scientific and technical progress. It leads to more
rigid competition, need of expansion and the
constant analysis and revision depending on
developing preferences of the buyer of the
nomenclature of let-out goods, works and
services. In such conditions multinational
corporation isn't able to make all operations by
own forces and, therefore, involves in business
processes small and medium-sized enterprises.
Such «retraction» of these enterprises is defined,
first of all, by scales of their distribution.
Transferring to small and medium-sized
enterprises performance of part of business
processes with outsourcing application, and also
production of certain details and knots under
subcontract contracts large corporations can
concentrate only on the major operations. Thus
management transfer of function does not end in
itself, and means of obtaining additional
competitive benefits. The aspiration to optimize
organizational structure of the companies, first of
all multinational corporation, leads to principle
application «supply from the outside» to many
functions and kinds of activity which were carried
out by the companies earlier. In the conditions of
global economy small and medium business acts
as some kind of contrast of orientation to the
standardized large-scale production.

2. Individualization of products and services.
The crucial role in revaluation of SME had been
made by shifts in social and economic structure
of the developed countries, change of consumer
views, motivation of work. The individualization
of consumption changed the principles of service,
caused emergence of the flexible small divisions
capable quickly to respond to inquiries of
consumers. Thus, there were new requirements.
Initially one of the strengths of small enterprise —
personal contact with the client with the purpose
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to create a situation of trust, communication and,
finally, to impose goods, service (the Chinese
proverb: «You aren't able to smile — don't get a
benchy), turned into ability. The term connected
with  piece  production, — «a  mass
individualization» is characteristic: combination
of a high technological level and the marketing
considering (and advancing) demand of small
groups of the population.

3. Customization. The partial modernization,
allowed to build in small and medium business
world economic structures, and the main thing,
quickly changing consumer demand generated the
new principle of production and the sales, called
customization. Its sense — orientation of the
producer to every possible satisfaction of
consumer inquiries, constant «<humouring» of the
consumer, its «a peculiar binding to the
producer».

Small and medium business is an essential unit
in system of the international economic relations
in a linking of the relations «the large enterprise —
small». As small business becomes more modern,
its opposition to large business disappears, it turns
into an element of the economic environment
interacting with others. In the 90th subjects of
small and medium business started exporting the
final goods. So, for the shoe industry of Italy the
accessories are delivered by MT of China, India,
Vietnam nowadays. Such coordination helps to
globalize and integrate business processes at the
international level, to avoid segmentation of labor
markets, the capitals and goods.

Difficulties of SME in developing countries
are aggravated with weak skills of their mutual aid,
they are badly coordinated unlike the similar
enterprises in the developed countries (having
own organizations, the banks, the developed
systems of cooperation) where the state played a
huge creative role in the 60—70™ and continues to
play it now (f.e. regional programs of
development of EU), having created modern
infrastructure. In the third-world-countries these
tasks have not been solved everywhere and in our
case it is planned to address it.

Therefore the growth of number of SME and
their form directly depend on industrial policy as
a whole: small enterprises are closely connected
with large that helped the SME updating. The
governments of the new industrial countries
managed to create the competitive start-ups in
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|
economy, despite strong positions of large improvement of quality of life of society (criterion
national conglomerates. The last it was of public usefulness) serves.

succeeded to force to follow the rigid line on
obligatory attraction under subcontracts SME for
production of components and spare parts. Close
vertical cooperation of SME with the large
enterprises on the basis of transfer of
technologies under long-term agreements is
formed in India: the Tata group buys
components for the productions from 800 small
firms. Subcontracting is recognized as the most
widespread form of cooperation of the small and
large-volume production, one of conditions of
participation in globalization.

Achievement of SME of «the critical weight»
in national economy can become one of factors
of self-sustaining growth. Such direction of a
sustainable development is especially important
for the transitional economies suffering from
consequences of economic giantism and weakness
of horizontal production communications.

The effective sustainable development of small
and medium-sized enterprises has to promote
improvement of quality of life of the population.
As the instrument of realization the author
suggests to use management of the cumulative
capacity of the enterprise on the basis of
improvement of quality of life of society. Thus as
the mechanism of implementation of this concept
increase of efficiency of use of cumulative
capacity of the enterprise on the basis of

The mechanism of a sustainable development
of the enterprises of small and medium business
has to be developed, on the one hand, at the level
of the state — to be stimulated with environment.
Small and medium business significantly depends,
first of all, on the state support though to
misunderstand it literally as the support focused
almost on each enterprise. It is a question first of
all of creation of the corresponding climate for
SME. The state and the large enterprises lay in
the economic plan a way to modernization of the
small enterprises as the last are incapable to fit
into modern economic space independently. For
example, as one of the possible directions of the
state support of SME it could be support of
innovative activity of SME in the external
economic. This direction of economic reforms in
our country is not developed rather deeply, so that
the expected effect, proceeding from world
experience, can be so considerable that can affect
on the economic growth of the country as a
whole.

On the other hand, external incentives will be
insufficient if the enterprise doesn't pay attention
to its own internal resources and opportunities.
Respectively, mechanisms on the basis of increase
of efficiency of use of cumulative potential are
formed. Criteria of realization of these
mechanisms are presented in Fig. 1.

Mechanisms
of a sustainable development

Internal — on the level of enterprise

External — on the level of state

Criterion — increase of efficiency of use
of cumulative potential with a growth of public
usefulness at the level of the enterprise

Criterion — growth of public usefulness when
using cumulative potential at the level
of the region, the country

Social

Technological

Economic Structural

Motivational

Legislative Financial

Fig. 1. Criteria and mechanisms of a sustainable development of small and medium-sized enterprises

57



‘St. Petersburg State Polytechnical University Journal. Economics no. 1-2(163) 2013

Use of this mechanism has to meet the
requirement of improvement of quality of a
standard of living of the population — improvement
of at least one of parameters of quality of life in the
absence of negative consequences on all to the rests
(criterion of public usefulness).

In the course of formation of mechanisms of a
sustainable development of SME it is necessary to
consider that at the moment society already lives
and develops in the conditions of global economy,
and, therefore, it is necessary to consider features
of the small and medium business involved in
system of the international economic relations.
They can be reduced to the following:

— Big sensitivity to development conditions
during the crisis periods for West economy. Big
firms do not so sensitively and quickly react to
any fluctuations or changes in economy. Not
casually the help to small business in policy of
the governments of Germany, the USA and
many other developed capitalist countries takes
a special place. Small enterprises became a
peculiar indicator of the general state of affairs
in economy. The small enterprises most
sensitively react to change of an economic
environment, falling or increase of rate of return
in economy areas. The wave of ruins or
formation of the new companies arises first of all
in not monopolized sector and only later, having
gained strength, comes to bigger firms, being
reflected in their activity. In the conditions of
reproduction deterioration the big companies
find «outlet» in the form of capital export. Small
firms, as a rule, have no such opportunity. It
forces them for a survival intensively to look
through the production and marketing activity.
Those from them who in the conditions of the
70th beginning of the 80th years managed to
adapt — survived, others — were simply ruined.
However, in turn, development of small
enterprises when overcoming this crisis served as
important means of improvement of economy.
Also it is explained first of all by that role and
functions which small business carries out.

— Greater mobility market conditions, creation
of deep specialization and cooperation.

— Ability not only quickly to fill niches which
are formed in the consumer sphere, but also rather
quickly to pay off.

— Creation of the atmosphere of the competition
and that spirit of business, without which market

58

economy is impossible. Antimonopoly function of
this sector of economy is defined by this feature.
The individual enterprise is a basic cell of market
economy. Enterprise initiative, being guided by
the consumer, always directs there where there is
a pent-up demand, and leaves spheres which
cease to answer inquiries of the market. Thus,
optimum economic proportions, including
«dimensional» structure of production are formed
and supported. The positions of small business in
economy are steadier, the counteraction which it
renders tendencies to the monopolization of the
market which is initially inherent in large business
is stronger. Thus, the sector of SME is the carrier
of the competitive start in economy. Its presence
in the market promotes decrease» price level,
maintains structural flexibility of economy and
constant attention of producers to a consumer
demand and quality of production.
— The essential attention is paid to an innovative
component of business —more than a half of
innovations arises and starts being applied in this
sphere. The small  knowledge-intensive
enterprises — the venture enterprises, working
under conditions of high commercial risk, are
engaged in searching of essentially new products
and processes, and also assume completion and
trial development of the scientific and technical
innovations which aren't demanding large capital
investments. Quite often innovative function of
small business is realized in cooperation with the
large enterprises. Cooperation in the sphere of
research and development allows to reduce
considerably the period of development of new
types of production (by some estimates from 10-
15 % to 4—6 years) and to increase a share of new
goods in the total amount of sales. Such
cooperation is highly effective from the economic
point of view: small firms in the USA make 4
times more novelties counting on one busy, than
at the large enterprises, and costs of one
researcher or the engineer — are twice lower.
Besides scientific and technical innovations the
considerable number of small enterprises carries
out innovations in the form of updating of
technology, management, the organization of
work and the production nomenclature.
Analyzing the revealed distinctive features of
SME in the international environment, it is
possible to draw a conclusion that small and
medium business — one the most important
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components of modern business in all world
economy, giving bases of successful development
on the basis of scientific and technical progress.

Despite everything, even in the countries with
the developed market economy small and
medium-sized  enterprises  which  possess
considerable structure and the organizational
flexibility increased by a susceptibility to various
innovations and are the most important reserve of
development of economy, meet considerable
difficulties. Among them: lack of own means, the
complicated access to the financial market and
bank crediting, limitation of organizational and
administrative experience, impossibility to use a
factor «scales effects», etc.

As for Russia, these difficulties are aggravated
with numerous negative factors of environment,
among which: imperfection and imbalance of
standard and legal base and mechanism of its
realization; administrative barriers; shortcomings of
a tax policy; backwardness of the resource markets,
including real estate and capital markets, and, as a
result, deficiency of the starting capital; low
investment activity; underdeveloped infrastructure;
narrowing of domestic market of sale owing to
reduction of the state order; deterioration of a
financial position of the enterprises; decrease in a
standard of living of the population; unfair
competition; excessive  criminalization  of
economy, etc. All these factors, certainly, constrain
development of small business and interfere with
full realization of its social functions.

For the solution of these and some other
problems, and also for restriction of influence of
negative factors it is necessary to strengthen
existing state institutes of support of small business
at the expense of improvement of their
organizational structure, granting new methods
and mechanisms of stimulation and support of
enterprise activity. Their main goals and tasks at
the present become: development of financial,
information and service infrastructure; broader
involvement of small enterprises to deliveries of
production and performance of work within a
state order; assistance of modernization of
business assets of small enterprises; stimulation of
priority activities of small business; strengthening
of the state control of observance of standards of
the labor legislation and labor protection at SME.

The main directions of a state policy of
support of small business have to become:
improvement of standard and legal base of

formation and development of small business and
small business; providing conditions of easier
access of small enterprises to financial, material
and information resources, and also to new
technologies and results of scientific and technical
development; granting tax privileges; measures for
attraction of private investments; expansion of
support of employment and self-employment in
the sphere of small business; help in preparation
of businessmen and managers; rendering
consulting and expert services.

Revival and lifting of the production sphere are
impossible  without development of small
innovative business in which only 20 % of scientific
capacity of Russia today are concentrated. For the
purpose of stimulation of development of
innovative business and increase of integration of
science and business it is necessary to create the
new high-quality instrument of interaction of
businessmen and representatives of the scientific
sphere. It is advisable to author to create a
common information space «Business science» on
all territory of the Russian Federation with support
of the governments. Within this space it is
necessary to organize information exchange of
available data in the scientific sphere and needs
which are felt by small and medium business
currently, to increase thus knowledge of the

economy concerning already developed or
perspective innovations to development and
deployment.

One more direction of work with the small and
medium business, capable to increase his
resilience, is the development of regulatory base
and special programs of development of
intercompany cooperation. The policy of
stimulation of cooperation of small and medium-
sized enterprises of member countries of the
European union carrying out since 1987, including
development of legislative bases of intercompany
cooperation, creation of information centers,
providing the financial help and interest-free loans
can be an example of it.

Summing up, it would be desirable to note
that it is impossible to build effective market
economy and successfully operate on the world
markets without SME. It is important to have
effective tools which would allow to develop small
and medium business in the conditions of global
economy, and efforts have to be directed on its
improvement and adaptation to changing
environment at the moment in our country.
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THE PROBLEM OF CHOICE OF THE UNIT COST INDICATORS
OF ENERGY EQUIPMENT IN TERMS OF INFLATION

T.B. Maaununa

IPOBJIEMA BBIBOPA VJEJBHBIX ITOKA3ATEJEN CTOMMOCTH
OSHEPITETNYECKOI'O OBOPYIOBAHUA B YCIOBUAX NHOJIALINN

The paper considers the problem of justification of specific indicators of power equipment for transmission
lines and substations arising from the feasibility study of energy facilities. It analyzes the impact of inflation on the

specific parameters of the cost.

SPECIFIC INDICATORS OF COST. POWER EQUIPMENT. FEASIBILITY STUDIES. INFLATION.

PaccMmoTpeHBI Tpo0ieMbl 000CHOBAaHUS yAEJIbHBIX ITOKa3aTeIell CTOMMOCTY SHEPreTUYeCKOro 000pyaI0BaHUS
IUIST JIMHUK 3JIeKTponepenady M TMOJCTAHIMI, BO3HUKAIOIIKWE MMPU TEXHUKO-3KOHOMWUYECKOM OOOCHOBAaHUM
SHEPreTUYECKUX 0OBEKTOB. AHAM3UPYETCS BIUSHUE MHQISIIIMY Ha yaeJIbHBIC TTOKa3aTeu CTOMMOCTH.

YAEJIBHBLIE IIOKA3ATEJIM CTOUMOCTH.
9KOHOMMWYECKOE OBOCHOBAHUME. UH®DJIALINA.

The calculations of technical solutions for the
power facilities involve the choice of an optimum
variant of the development of the power industry
facilities. The main criterion for the choice of
optimal variant is the maximum synergetic effect
or net present value (O or NPV):

~ T Kt T qﬂt
9__Z(I+EH)t+z(l+EH)t -

max,

where YJI7 — net present value of the year 7, K; —
capital investments for the year #; F, — interest
rate of the Bank.

YJlr = PIT7 - H- U t,

where PIIz — sales volume in the year #, et —
annual costs, excluding depreciation ..

It should be noted that the study of energy
facilities indicates that the value of sales and annual
costs of comparable options for the completion of
the facility does not change from year to year if the
calculation is performed at constant prices. In this
case, if we assume that the capital investments are
made in one year, the criterion NPV should be
replaced by the criterion adjusted costs, which is a
special case of the criterion NPV:

3=E,K+HW — min.

OHEPTETUYECKOE

OBOPYJOBAHUE. TEXHUKO-

Given the fact that the value of the annual
costs for power grid enterprises (substations and
transmission lines) is a percentage of the value of
capital investments, the criterion for determining
the optimal decision is a minimum capital
investment which is a particular case of the
criterion of adjusted costs

K — min.

In order to justify the technical solutions of
electric power facilities the estimation of capital
investments in the technical-economic calculations
is based on aggregated data value (UPS) of power
projects. This approach based on the UPS is used
for pre-design stage, when there is no detailed
information on future energy projects. UPS of
power projects are accepted according to the
reference design of electrical power systems [1],
which has been developed by JSC Institute
«Energosetproject». There are other references
for UPS power equipment [3, 4], but they
basically use the same value indicators as in the
book [1].

Cost parameters in reference the book [1]
refer mainly to the year 2000. The recalculation
of the current price are made by using indexes of
translation costs, which are published in the
journal KO INVEST [2]. For example, according
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to the journal index retranslation of 2000 in 2010.
the electricity industry index was 4.815 [2]. Such
an increase in costs is due to the rising cost of
materials for components, wages, and in the end —
with inflation. The inflation factor has a
significant impact on the price levels of power
equipment and makes a substantial error in the
determination of prices.

The calculation of the capital investments in
power projects based on this approach and the
comparative evaluation of the Russian equipment
with the foreign one, demonstrate that Russian
equipment cost indices are more expensive than
those of the imported equipment, although in
2000 the situation was different, with the value
indicators of the Russian equipment being 2-3
times cheaper than those of the imported
equipment (see Tab. 1).

This difference in value can be attributed to
the fact that inflation rates in Russia and in other
countries are very different. At home, the rate of
inflation from 2000 to 2010 decreased from 20.2
to 9 %.

In developed countries, the rate of inflation is
2—3 %, similarly in many developing countries.

If the inflation rate for the year is 2 %, the
growth rate of prices in 10 years was 1.22, while
the annual rate of inflation rate of 10 %, the
price increase in 10 years is 2.6. Consequently,
for 10 years, the difference in the prices of
Russian and foreign equipment doubled. As a
result, in 2000 the Russian equipment was 2—3
times cheaper than in 2010. when it became
20—30 % more expensive.

Thus, if you use the approach of defining cost
parameters of power equipment with aggregate
value of 2000. restated to the price of the current

year index-based conversion [2], we see that the
Russian power equipment is more expensive than
its imported substitute. However, this approach
does not always provide an objective assessment,
as evidenced by the actual data on the cost of
equipment from manufacturers. As a result, the
cost of equipment does not grow to the extent
predicted initially. In particular, comparison of
the cost of transformers high voltage Ilevels
according to the manufacturer gets a 10—20 %
lower, and for gas-insulated switches — 2 times
lower than that from [1], with their conversion
rates in 2010—2012.

Therefore, the approach currently used to the
valuation of energy equipment requires
adjustment. The probable reason for price
differences is due to inflation. Inflation in Russia
is characterized not only by the growth of prices,
but also by a significant change in price ratios.
Growth rates of prices for certain goods, products
differ considerably. This phenomenon can be
explained by the relative lack of development of
the market infrastructure, monopoly market
segments, the presence of barriers to competition,
for example, due to established licensing for
certain activities, etc. Therefore, the majority of
Russian companies use individual price indices of
industrial products [5].

It should also highlight some of the factors
related to the inflation in Russia. These are, above
all, the importance of imports for the Russian
economy and the high cost of domestic
production. These are purely Russian factors
inherent in the domestic economy, like in most
developing countries, even the level of production
of consumer goods allows them to do without
expensive imports.

Table 1
Comparison of specific cost-of-energy equipment for the Russian
and foreign producers Equipment Prices 2000 Prices 2010
Prices 2000 Prices 2010
Equipment
russian foreign russian foreign
Substation DC 16 % cheaper than More expensive In 2.1—-2.5 times higher Cheaper
their foreign substantes
Overhead line DC 2—3 times cheaper More expensive 20—40 % more expensive Cheaper
Substation AC (switch) No data No data Vacuum switch comparable, circuit | Equal,
breaker is 2—3 times more expensive | cheaper

62



Economy and management of the enterprise

The constant growth of imports of both
industrial and food products in Russia is also one
of the most serious and permanent inflationary
factors. Any increase in imports from developed
countries will have a tangible impact on the price
increase stimulating inflation. [5]. It should be
noted that the volume of imports of the power
equipment has increased significantly, which is
largely due to the higher quality of the power
equipment, as well as due to the lack of a
technological base for the production of certain
types of equipment.

Besides the main causes of inflation in Russia
related to the lack of domestic consumer goods,
on other factor of accelerating inflation is a
disbalance of the formation of incomes and
wages, as wage growth has accelerated compared
with the indexes of economic growth. Let us
compare the prices of production of company
codes of power equipment and wage growth.
Producer price indices in the energy sector by
sector at the beginning of 2010 compared to 2002
areas follows [2]:

1. Manufacture of electrical machinery and
apparatus — 2.39.

2. Manufacture of electrical generators and
transformers — 2.70.

3. Manufacture of insulated wire and cable —
3.97.

4. Generation, transmission and distribution
of electricity — 3.11.

From 2000 to 2010. the growth of average
monthly gross wages and salaries of employees of
organizations in the economy was 4.70. which is
higher than the producer price index in energy.

Thus, among the reasons for the rise in
inflation in the energy sector are an increase
in the imports of power equipment, as well as
the wage growth rate compared with the
indices of the growth of production of energy
equipment.

It should also be noted that in addition to the
factors of inflation, we can identify the factors that
promote the reduction of inflationary processes.
These factors include the innovative technology
used in the energy sector and the emergence of
power equipment with improved technical and
economic indicators. The use of such equipment
may help reduce the growth of prices in
comparison with the general increase in prices for
the given segment of the market for power
equipment.

Conclusions:

1. The current approach of valuation of power
equipment in the justification of the technical
solutions of electric power facilities by UPS in
2000 prices adjusted for changes in prices using
the inflation index does not always give an
objective assessment.

2. The costs of power equipment are
influenced by various factors that have different
effect and require detailed analysis and account
for the various types of power equipment.

3. In estimating the cost of power equipment
in current prices requires a more detailed
differentiation of inflation rates for certain types
of equipment. The index for the whole electricity
industry provides only aggregate measures, which
do not reflect the real value of a rise in prices for
certain types of power equipment.
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PROFESSIONAL CAPACITY OF ENTERPRISE WORKERS

M.B. Jlonatun, B.K. IloTremkun

IMPOPECCUOHAJIIBHBIE KOMIIETEHIIUN PABOTHHKOB
MMPOMBIILJIEHHBIX IPEINPUATUI

The article is defined the problem of employee’s professional capacity growth. The work purpose consist in
understanding correlation among organizational development of industrial employees' professional skills. The ar-
ticle also discussed the problems of differentiation of professional competencies by type of work.

INDUSTRIAL ENTERPRISES. PROFESSIONAL COMPETENCIES. DIFFERENTIATION OF PROFESSIONAL

COMPETENCIES.

CdopmynrpoBaHa 3a1avya pocTa mpodeccuoHalIbHOM KOMITETEHIIMM PAOOTHUKOB TTPOMBIIIUIEHHBIX TPEIITPU-
atuil. MccnenoBaHa B3aMMOCBSI3b OPraHM3allMOHHOTO Pa3BUTHSI TPOMBILIUIEHHBIX MPEANPUITUIL U pocTa Mpo-
deccrMoHaNbHBIX KOMIETeHLMIT paboTHUKOB. OOCyXaeHbl BOIpochl auddepeHIMamu mpodecCuoHaIbHbIX

KOMITETEHLIMIA 10 BUJAM BBITIOJIHSIEMBbIX pa60T.

MPOMBIIINEHHBIE TPEANPUATUA. TPO®ECCUOHAJIbHBIE KOMIETEHIMW PABOTHUKOB. TU®®E-
PEHIUALUA MTPOPECCUOHAJIbBHBIX KOMIIETEHLUUA.

Current theoretical and empirical research of
the problem of employees' professional competence
defines competences as part of mental actions
based on various staff functions and their
involvement in production, as personal qualities of
an individual influenced by external and internal
environment of enterprises, as a value orientation
to improve the level and quality of life, as a
motivation of the development of organizational
culture, as socio-psychological perception of their
place in the professional structure of a company,
as the ability to adapt to changing work conditions.

This definition of the competencies characterizes
employee in the following areas:

— respect the dignity of another person and
maintain personal dignity in a variety of situations
of social interaction (domestic, professional,
social), e.g. personal culture, self-control;

— adequate appearance, behavior  and
communication in the situations of domestic,
professional, social interaction, that is culture of
life, work, leisure, healthy lifestyle and
communication;

— compliance with the ethno-socio-cultural
traditions, customs, norms and etiquette in mono-
and cross-cultural interaction, e.g. normative
cultural behavior and etiquette;

— current ability to use individual knowledge
(human, natural, economic, political, legal, etc.),

acquired within upper secondary and higher
education in the process of solving problems of
social interaction, e.g. intellectual and objective
activity culture;

— actualization the need of satisfaction and
continuance of personal socio-cultural (moral,
intellectual, aesthetic, etc.) and self-development,
that is culture of self-regulation, personal self-
evaluation;

— orientation to the basic values and prevailing in
the modern world, country and society and
preservation of the cultural heritage of the countries,
(painting, music, literature, architecture, etc.);

— social responsibility and the responsibility for the
welfare of others, that is, culture of social existence.

In turn, the term «professional» refers to the
development and application of employees' skills
in the workplace. Factors that ensure the
employee's work are as follows:

— organizational and economic factors associated
with the labor organization, the legal form of the
company, its organizational structure, communicational
system, the production organization, economic
conditions and peculiarities of the economy, the
structure of the production cost and allocation of
profits, approaches to workers' remuneration, etc.
These factors affect the organization of labor and
production, minimization of labor costs and
valuation of work, etc.;
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— administrative = and  managerial  factors
associated with administrative management
methods, with control functions features, the
choice of principles and methods, with the
complex regulatory and legislative acts defining
the workers duties, rights, responsibilities,
relationship «power structures» and the hierarchy
of the system. These factors characterize the
parameters of Business Administration:

— technical and technological factors determine
the scope of the activities of engineering and
technology departments and characterize the
impact of hardware on workers' somatic and
psychological state, their social self esteem:;

— organizational and legal factors related to the
application of modern legislation in labor
relations, working conditions are reflected in the
documents on labor relations. They define the
regulatory requirements of work processes;

— specific factors: group and personal. Group
factors are associated with the process of
socialization, with its demand to work in the
group, to play roles, to cooperate, to feel concern
and care for others, to assign roles among its
members, to set their status enforcing group
norms and rules, thus ensuring its sustainability
and group goals achievement. Personal factors
reflect the system essence of human personality,
its uniqueness and conditionality.

Professional competence are formed and
implemented in the activities of specific
companies influenced by the external and internal
environment.

Ambient operation of enterprises is a system
of institutions and organizations that regulate and
ensure their activities.

Internal environment is a collection of
elements of in-process control including the
following parts:

— working conditions (occupational health and
work safety, working place as a place of passing
the time, psychophysiology of work, labor
ergonomics, technical aesthetics);

— labor and social relations (the analysis and
control of group and interpersonal relations, culture
of management and decision making, management
of the interaction with employees, the management
of industrial conflicts and stress, socio-psychological
diagnosis, intra-culture and PR-action work with
the staff, the quality of labor life);

— administration: formalization and documentation
of recruitment procedures, rotation, release, etc.;
formation and controlling of electronic databases;
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information and staffing solutions; archiving and
storage; information availability change concerning
the basic conditions of employment;

— planning and Forecasting: philosophy management
development and core HR strategy, outlook and
analysis of the social impact of the activity, the
introduction of rules, management solutions for
social and labor relations, monitoring and analysis
of the labor market, the identification of staffing
needs, implementation of interrelationships with
external sources of employment, the relationships
with distribution channels and information, a
description of jobs places, the formation of the
profile requirements;

— employment: attracting candidates, evaluation
of candidates" skills, staff rate;

— adaptation: professional, social, and psychological
adaptation of new employees, rotation and dismissal);

— development: (current and prospective
training needs, the formation of training
programs, the organization and provision of
learning, management of investment in staff
career planning and control, probationers,
students with grants', planning, preparation and
release through rotation, dismissal, retirement;

— motivation and stimulation: identifying motivation
and stimulation areas; regulation of the labor process
and labor payment by results’, development of the
system of material, non-material incentives and
promotion; development of the system of staff
participation in the profits and capital;

— legal support of personnel work: legal
regulation of labor relations; the development of
organizational administrative documents on
personnel management; regulation of disputes in
labor relations, coordination of the legal
regulation of labor relations with other
professional and functional groups;

— security and trade secrets: development of
triangle requirements and schemes regime;
security and commercial secrets; formation of the
list of information constituting trade secrets, the
introduction of regime schemes, security, and
trade secrets;

— social security and infrastructure (catering
organization; the organization of health and
recreation; public service organization; coordination
and management of the individual elements of
social infrastructure;

— evaluation of the work and activities:
development of assessment and of evaluation
procedures, organization and coordination of the
evaluation; development and application of the
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assessment results; certification of personnel and
evaluation of personal results;

— information flows: information about staff and
organizations to be distributed, channels for
disseminating information both inside and outside
the organization; getting feedback;

— organizational structure and development of the
enterprise: the analysis of the structural inconsistencies,
changing: the structure, staffing and management.

System operation of large industrial enterprises
is in constant development caused by changes in the
external environment: political, economic, scientific,
technical and social. These changes characterize the
forms and methods of using employees professional
skills and create the institutional framework for all
industrial structures without exception, industrial
structures, and vice versa.

This results in: 1) the formation of the enterprise
type: sectoral, intersectoral, technologic,
multifunctional, innovative, etc., 2) the identification
of the needs in professional competence of
employees which must be determined prior to the
purposes and objectives of the enterprise, 3) the
elaboration of the structure and mechanism of
interaction among different professional employee
groups for solving management problems, 4) social
and labor relations among workers ensuring
adaptation, interdependence, complementarity,
and employees' professional growth.

Also, the features, characterizing the system of
company organization, management technology,
organizational structure, professional communication
procedures of employees, value orientation, and
staff must be defined.

Organizational industry development becomes
the basis for a detailed analysis of workers'
professional competence and their purposes in the
medium and the long-term, as well as the
necessary management decisions. The concept of
«administrative decision» is diverse. It is often
used to refer to the sequence of stages of
administrative machinery for choosing the most
optimal course of action («decision making»).

In management, decision-making is a complex
and systematic process which consist of many phases
and stages, starting with the problem formulation
and ending with completed action (see Fig. 1):

The first stage of this process includes the
following steps:

— recognition of the problem;

— formulation of the problem;

— identification of the criteria for a successful
solution.

Phase 1. Admission of making decisions

— understanding of the problem
— interpretation and formulation of the problem

Phase 2. Making decision

— indentifying alternatives
— estimating alternatives
— choosing alternatives

Phase 3. Decision implementation

— organization of decision implementation
— analysis and control of implementation

Fig. 1. Stage of the decision-making process.

On the basis of previously made decision another
new one occurs (if actions concerning this decision
have already been over or have deviated from the
original one, or have come into conflict with changes
in the external environment of the organization).

If the problem of employee’s professional
capacity growth is defined and it benefits the
organization development, the next step requires the
interpretation of the mechanism of the appropriate
growth in the professional capacity. It is necessary
to take into consideration the following aspects of
the actions implementation concerning professional
competence growth of employees:

— consequences of the problem
intensity, efficiency, impact, etc.);

— impact on the organization (what results from
solving the problem);

— urgency of the problem and the time
constraint;

— reliance of the manager’s skills;

— attention to the problem (the motivation and
skills of the participants);

— life cycle of a problem (the problem can be
solved by itself or in the process of solving other
problems).

However, new unique problem often occurs
and its solution does not fit into the usual and
standard framework. This case requires a creative
approach. There are many methods of creative
search  for alternatives: the so called
«brainstorming «, suggesting ideas, group analysis
of the situation, cause-effect diagram, record of
opinions. It is important to understand that the
executive manager creates a work atmosphere
during the search for alternative decisions.

Decision  implementation  means  the
elimination of the origin problem in focus while
the decision was made.

(capital
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Decision implementation includes the
coordination of the forces. The top manager should
try to avoid potential conflicts, to make people
interested in the solutions, to place people in such
a way, that they are able to use their abilities as
well as possible. To do this, firstly, it is necessary
to draw an activity plan turning the decision into
reality. The rights and responsibilities should be
distributed among the participants. It is important
to remember the old rule: «Nothing will happen if
there is no responsible person.» To exchange

information, communication network should be
build. And owner-member relationship between
the parties should be created. Secondly, the
conflict of interests should be taken into account.
Different methods of empowerment delegation and
employee participation contribute to this.

It is worth saying that the company
orientation on the growth of employees’
professional capacity depends to a large extent, on
the leader. Therefore it is necessary to define the
leader’s skills (see Tab. 1):

Table 1

Professional characteristics of a business leader when ensuring the growth of employees’ professional skills

Professional characteristics
of a business leader

Professional qualities of a business leader

A.

Personality traits of a business leader

. Focus on increasing professional

skills

Innovative economic thinking, wide professional outlook,
communications development, planning, professional networking

. Orientation to the employees’

professional skills development

Recognition of employees’ professional competence, openness and
attention to staff

. Activity and

rationality in

decision making

Active participation in strategic and tactical issues of workers
professional capacity growth. Testing, business games, brainstorming
sessions to estimate the important professional qualities of workers

. Openness to change

Critical reflection of their participation in the growth of
professional skills of workers. Self-esteem, self-organization and
self-development of their professional skills, increasing professional
qualifications

Innovative thinking, development of «winner psychology», moral attitudes and ethical behavior

for decision making

5. Development of intellectual | Development of professional memory, increasing professional
abilities information
6. Economic and social responsibility | Admission of responsibility for the growth of workers' professional

skills and management decisions

. Planned work.

Formulation of objectives, business contacts, meetings, business
meetings, evaluation of employees' professional competence.

Management style and social orientation on management decisions

of industrial relations

8. Purposefulness Formation of leadership positions, corporate culture, arrangement
of good health conditions for workers, provision of a high standard
of living for personnel

9. Counteraction against criminalization | Development standards of staff's behavior, management of

economic and physical personnel security.

T

he ability to express their thoughts.

10. Verbal communication

Expressed in clear and understandable form, consider the level of
professional knowledge of workers, avoiding conflicts among the
workers

11. The ability to represent and

implement professional projects

Use technologies, modern methods of delivery, transfer,

formalization of professional information
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The influence of the labor activity on the development

Table 2

of professional competences of professional capacity

of enterprise workers

L o) 5\? 2 % %
§ % 2 & " 'é = ~] c>; E
a sZ€7| s 9 LDl ES|FD ~ -~
The elements of the labor activity of the | 5 o -3 Eﬁ S2| €8 & g § | L =2 E = =
enterprises SEZ|HdR8E|2S 2 2lo8(™8|%8Q S
g |5} SER=T1 =0 s S 2l gal e a
S8 5| EE2| 5§ algw|l oo ~| 5 S
S HEE R R I R
(] [ =) +~ =
cEf|SE=|25|22|2¢2|52 |22 (42|52
2 3 4 5 6 7 8 9 10 11
1. Big earnings 410 82 I 86 76 88 79 57 85
2. Good relations in the team 370 74 11 81 64 71 75 89 73
3. The possibility to get the apartment,| 319 64 111 67 59 67 69 59 11
room in the hostel
4. Good working conditions 310 62 111 55 73 58 60 91 54
5. Interesting work 300 60 111 67 49 64 62 46 42
6. Good relations with the leadership 296 5 111 63 54 57 60 67 65
7. The distance from work to home 238 48 v 38 62 37 57 61 77
8. The possibility to work by profession 220 44 v 64 14 46 44 41 35
9. Well-organized physical culture and| 194 39 v 41 36 43 41 28 8
sports activities
10. The opportunity to upgrade 168 34 \% 43 20 34 37 37 4
11. Well-organized medical and health- 167 33 \% 27 43 28 35 41 67
improving work
12. Well-organized cultural-mass work 165 33 \" 35 29 34 35 31 15
13. The opportunity to learn a trade 148 30 \% 36 20 37 32 0 0
14. The opportunity of career development 136 27 \% 33 18 25 34 31 4
15. Well organized work in various kinds of 74 15 VI 20 7 12 21 19 0
creative  activity, including the
rationalization and invention
16.The possibility to get a place in a 62 12 VI 1 30 15 14 0 0
children's preschool institution
17. Outwork or part-time employment 6 1 VII 0 3 0 0 2 19

Thus, the organizational development of
industrial enterprises, in the context of the
professional actions of leaders, contributes to the
growth of the following parameters characterizing
professional capacity of employees:

— Vocational qualification level (education,
experience, creative approach);

— Business skills (competence, training staff,
innovation in the collective decision-making style);

— The complexity of the work (the content of
work, diversity and complexity, independence,
scale and complexity, additional responsibilities);

— The results of work (quantity, quality, time for
the execution of work);

Furthermore, this work package aimed at the
growth of professional competencies of employees
helps to fix and evaluate all qualifying factors of
the performance of an enterprise. For this
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purpose, it is necessary to develop job analysis and
psychograms.

Job analysis is a description of the social and
economic, production and technical, sanitary
and hygienic, psychological and other features of
the profession and its specifications. Job
description identifies and describes the
requirements of the professional qualification,
groups of jobs and even a separate work place.
Reasonability and the scope of this method and
the sphere of its application are determined by
the costs and the expected results.

A psychogram is the most important part of the
job analysis description of professional requirements
(skills) for the personal psychological qualities. The
content and volume are determined by a professional
selection, vocational training, career counseling,
and other elements of the personnel policy.

The psychogram comprises the following data

sources: documents (instructions, regulations,
chronometer tables, description); oral and
written  surveys of  workers  including

questionnaires, personal observations, laboratory
and natural experiments; «flight» (test, target)
research and ergonomic studies in the workplace
(kinocyclography, electrooculography, telemetry
of physiological parameters, electroencephalography,
telechronoreflexometry), etc.

The correlation between the organizational
development of industrial enterprises and the
growth of employees’ professional skills involves:

— Obligatory and regular assessment of the
personnel’s professional qualities;

— Obligatory use of the estimation of
professional competencies when making decision
about staff promotion, changing their wages,
positions and activities, etc.;

— Control over the use of professional skills by
the employees in the implementation of particular
types of work;

— Differentiation of the growth of professional
competence in certain types of work;

— Differentiation of the growth of professional
competencies type of work performed.

The differentiation of professional competencies
by type of work implies: a) Obligatory and regular
assessment of all professionals and workers under
control; b) Obligatory use of evaluation results in
making decisions about the advancement of
employees, changes the payment and bonuses, line
of activity, dismissal, etc.; c¢) Obligatory
recommendations made as a result of the
evaluation, d) the involvement of specialists and
workers in the evaluation and self-evaluation of
work; and e) monitoring the use of the personnel,
identifying duplication, and eliminating unnecessary
links in the control system.

All said above give us the possibility to specify
the degree of the influence of vocational labor
activity on the development of professional
capacity of enterprise workers (Tab. 2).

As a result of the growth of professional
competence of employees of enterprises can be:
continuous, correlated with the phases of the
enterprises  life  cycle, focused on the
implementation of the mission, goals and
objectives realization of the enterprise, defined by
terms, methods and resources, addressed,
considering specific nature and content of the
work, resourced; reproducible in view of
employee’s socio-psychological readiness to
changes in the structure and content of the
enterprise.

This approach to the development of professional
skills of staff caused by the following reasons:

1) motive is the reason of the employee’s
professional and social activities,

2) the skills defined the qualifications of
employee’s professional competence,

3) attitudes and values determine the worker’s
behavior in the industrial sector,

4) knowledge provides the real and potential
intellectual qualities of employee’s professional
competence,

5) social perception is the perception of
reality, thereby sustainable workers health focused
on the development of the full range of industrial
relations can be created.
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CULTURAL INFLUENCES ON ORGANIZATIONAL KNOWLEDGE
AND KNOWLEDGE SHARING:
CASE-STUDY OF RUSSIA, GERMANY, FINLAND

M. baok, T.JO. XBaToBa

BJIUSHUE KYJBbTYPHOT'O ACITEKTA
HA OBMEH 3HAHUSAMM B OPTAHM3AIIAU:
KENC-CTAIA POCCHW, TEPMAHUW, OWHJISAHINN

Efficient intra-organisational sharing of resources, especially knowledge, defines the level competitiveness of
large organisations. The aim of the article is to take a closer look at cross-cultural aspect as one of the most
influencing factors of knowledge sharing and discover the impact of cultural background of employees belonging
to different nations — Russia, Germany, Finland. The cultural influence on understanding the role of knowledge
and knowledge sharing is investigated.

KNOWLEDGE SHARING. LARGE ORGANIZATIONS. CULTURE.

KOHKYpeHTOCTIOCOOHOCTh KPYITHBIX OPTraHM3alliii BO MHOTOM ONpeneisieTcs: 3 GeKTUBHOCTBIO COBMECTHOTO
MTOJIb30BaHMsI BHYTPEHHUMH OPraHM3allMOHHBIMU PECYpCaMU, B YaCTHOCTH, 3HaHMAMMU. Lleab maHHOM craTtby —
HM3YyYeHHE KPOCC-KYJIbTYPHOIO acleKTa, KaK OIHOIO M3 OCHOBHBIX (haKTOPOB B Ipoliecce OOMEHA 3HAHUSIMU, a
TaKXKe BIMSAHWA Ha OOMEH 3HAaHMAMU KYJIBTYPHBIX OCOOEHHOCTEH COTPYIHMKOB, NPUHAMIEXKAIIMX K DPa3HBIM
HauusM (B LIEHTpe BHMMaHMsI JaHHOM cratbu — Poccust, Iepmanus, @unanstHavst). Mccmemyercst Takke BIMSIHUE

KyJIBTYpbl Ha TOHUMaHUE POJIM 3HAHMI M COBMECTHOTO BJIaICHMsI 3HAHUSIMU B OPraHN3aLMN.
OBMEH 3HAHUAMMU. KPYITHBIE OPTAHHU3ALIMU. KYJIbTYPHBIM ACITIEKT.

Introduction. In the <«knowledge age»,
knowledge is recognized as the primary strategic
resource of an organisation [1], and those
organisations which are able to manage the way
how knowledge is shared between employees are
believed to gain and sustain their long term
competitive advantage [2].

There are many definitions of knowledge and
Knowledge Management (KM) in scientific
literature.  Drucker, for instance, views
«knowledge as a utility, knowledge as the means
to obtain social and economic results» [1]; Senge
defines knowledge as «the capacity for effective
action» [3]. Many definitions of knowledge in
Knowledge Management theory distinguish
between explicit (or codified) knowledge, which is
more formal and systematic, and tacit knowledge,
which is highly individual, specific to context, and
this makes it to be a crucial source of sustainable
competitive advantage.

In studying knowledge sharing in an
organisation the issue of transferability of
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knowledge becomes important. In the literature it
is generally argued that explicit knowledge can be
transferred easier, because it is codified and
formalized. However, the explicit knowledge
derives from acquired or held relevant tacit
knowledge which in turn is decoded, so that both
explicit and tacit knowledge interact. The
transferability of knowledge depends on the ability
to articulate messages of the involved sharing
partners. In addition actors in large organisations
possess different cultural backgrounds. Therefore,
in this article we seek to analyze the importance
of individual culture on intra-organisational
knowledge sharing process. Studying cultural
differences allows seeing possible potentials and
contradictions occurring when multinationals
work within one organisation.

The term «culture» is characterized by
complexity and is defined in many ways. Scholars
agree that culture is not static, but rather changes
in time (as much as knowledge does). Hofstede
distinguishes between the following layers of
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culture: symbols, heroes, rituals, values and
customs [4]. According to Schein culture has
three layers: basic underlying assumptions,
espoused values and artefacts [5]. Cultures can be
different not only between continents or nations,
but also within the same organisation or even
family respectively cultural affiliation or cultural
identity. This article does not aim at compiling a
new definition of culture or identifying cultural
dimensions, but at investigating what the cultural
influence on organisations is.

Although the relevance of culture is noticed
by large organisations and scholars, the effects of
cultural aspects on knowledge sharing are still
little considered. Further a case-study oriented
analysis is carried out for Russia, Finland and
Germany. The starting point for the analysis is the
cultural-based study of Hofstede (1980) as well as
the more recent empirical study conducted by the
GLOBE! group [6].

The well-known Hofstede’s model aims to
explain cultural differences and to measure them.
Therefore a set of dimensions was defined: Power
Distance, Uncertainty avoidance, Individualism,
Masculinity and Long Term Orientation in order
to obtain values for a specific group of people and
culture [4]. The GLOBE study, conducted in the
mid 1990’s in 951 organisations, in 62 of the
world’s cultures, aimed to expand Hofstede’s study
(1980), especially by exploring the impact of
culture on leadership [6]. In similar way to
Hofstede nine cultural dimensions were developed,
of both societal and organisational cultures: Power
Distance, Performance Orientation, Assertiveness,
Uncertainty Avoidance, Institutional Collectivism,
In-Group Collectivism, Future Orientation,
Gender Egalitarianism, Human Orientation. A
considerable fact about those cultural dimensions
is that each one embraces both actual practices («as
is») and values («should be»), thus the study’s total
is 18 dimensions. Below both studies are analysed
separately and later on the results are compared.

Hofstede study. According to the index of
Power Distance Germany (35) and Finland (35)
belong to low and Russia (93) to high power
distant countries. In other words, in both
Germany and Finland the distance between
supervisor and subordinates is characterised by
lower dependency and emotional distance [7].

! GLOBE is the acronym for «Global Leadership
and Organizational Behaviour Effectiveness».

Even the flat hierarchy turns more and more into
project matrix organisation where teamwork and
delegation plays an important role. Ideally, the
supervisor acts more as a coach and involves his
team members into decision-making process. On
the other side, in Russian culture the distance
between powers is historically large. Logically,
autocratic and patriarchal hierarchies are
transferred into organisational context and a
person who has authority and takes responsibility
is appreciated. The supervisor is all in one: s/he
functions as the incubator of ideas, distributor of
tasks, controller of the process and results, and
the patron of the group interested not only in his
team membersr performance but also in their lives
in general [7].

Germany (65), Finland (59) and especially
Russia (95) are likely to avoid uncertainty
according to the index of Uncertainty Avoidance,
however the ways differ. German culture
concentrates on reducing uncertainty by forcing
rigid adherence to laws, rules and contracts, and
therefore the emphasis lies more on the written
word. Similar to Germany the state of Finland
provides their citizens a reliable ‘safety netr in
case of any kind of misfortune in life such in case
of illness, unemployment, accidents and
bankruptcy. Finnish culture is characterised by
law-abiding and universal rules, but also being
aware of the relativity of truth and developing
their own view on things as well as to be open for
changes. Russia is a high-context culture where
universal truth does not exist so every situation is
treated specifically. It is well-known that Russia
developed complex bureaucracy with abundant
laws and regulations, but in practice they function
only as a guideline, while the emphasis lies more
on personal promises.

On the contrary, Russia belongs to a more
collectivistic country with an index of 47. It means
that belonging to a group offers protection and
stability, but requests strong loyalty. Accordingly,
individualrs behaviour is determined by group
targets supposed by the leader which are valued
higher than individual targets. Therefore, in
organisational context the emphasis lies more on
building up long-term relationships within
(important) groups rather than on the task.
Consequently, private and working networks
become blurred and cannot be treated separately.
This more particularistic view allows more flexible
and fast decision-making within the group, but
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factual and rational argumentation can be easily
overlooked [8]. Therefore, in order to hold the
group together and avoid conflicts a direct
communication style about the task and a more
indirect communication style is appreciated,
especially in expressing own opinion or even
critics. Particular attention is given to non-verbal
communication and overall (non-)trustworthy
impression [8].

In Germany and Finland life and reality are
divided into catchable parts, e.g. working time and
free time. Logically rational planning of activities
and processes as detailed as possible helps to
utilise and manage time at best. Therefore in
organisational context keeping deadlines and time
commitments is very important. On the other
hand in Russia reality and truth are understood
globally, and thus they are neither universal nor
catchable. Therefore, a plan can only function as
a guideline which looks good on paper, and
deadlines and time commitments can be changed
accordingly to the concrete situation.

The index of Masculinity represents the
degree of performance-orientation and
competitiveness in society [7]. In regard to the
explanations above it seems to be conclusive that
German culture is circumscribed as highly
masculine (66) and Russian culture (40) as low
masculine. While in German organisations work-
related competition is seen as a driver for efficient
and innovative work embedded in a cooperative
atmosphere, in Russia performance is traditionally
ruled and guarded by the supervisor. Actual work-
related competition between workers does not
take place, but is replaced by loyalty and keeping
harmony in personal relationships within the
group. Therefore employees keep knowledge
inside [9]. On the contrary, in the international
comparison, Finland is one of the most gender
equal societies and the most feminine society
where autonomy, personal interests and friends
are more important than career and work in life.
In difference to Germany where competition and
performance is stressed, in Finland the focus lies
on equality and quality of work and life.
Furthermore, while in German culture the strong,
the best and the fast is highly appreciated, in
Finland the empathy is given to the weak and to
the slow.

In Tab. 1 cultural values derived from the
Hofsteders study are summarised whereat the
values are grouped into the following four
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domains: context, face-saving, time-perception,
universalistic versus particularistic. This grouping
is chosen, because starting points of the cultural
influence on knowledge sharing can be drawn
from those cultural values.

GLOBE study. In Fig. 1a and 1b there are nine
cultural dimensions of the GLOBE study
measured by answers on a scale of 1 «strongly
disagree» over 4 «neither agree nor disagree» to 7
«strongly agree». For a better comparison the
cultural actual Practices (P) and cultural Values
(V) of Germany, Russia and Finland are
separately represented in the following two figures
X, Y (House et. al 2004). Actual Practices reflect
the «as is» state, i.e. the actual observable
behaviour, habits, and customs in the society or
organisation. The Values reveal the «should be» or
ideal state, i.e. the values actual behaviour is
based on and peoplesr expectation in attaining
those values.

Below the nine dimensions for -culture
developed by the GLOBE group are
circumscribed [8] and applied to Germany, Russia
and Finland.

a) Power Distance: To which extent people
expect and are able to tolerate that in their culture
the power is not equally distributed, e.g. held by
the state government or by the management of
companies. Despite all three countries disagree
towards power distance as an embedded value
with 2.5 and 2.6, in practice a reversal effect can
be observed in Germany, in Russia as well as in
Finland with indices over 5.

b) Performance Orientation: To which extent
a culture encourages members of society or
organisation to perform better and rewards it
accordingly. While in German (6.0), Finland
(6.2) as well as in Russian culture (5.5) people
strongly agree to the value of seeking best
performance, in practice such performance
oriented-behaviour is indifferently observable
with 4.2, 4.0 and 3.8.

c) Assertiveness: To which extent a member
of a society or organisation behaves towards
others: self-confidently, aggressively or confronts
with others. In both Germany and Russia people
more disagree to the value of assertiveness. In
Russia assertiveness is also less observable in
practice whereat in Germany more people agree
to assertive behaviour. On the other hand, in
Finland people do not emphasize assertiveness
and thus, neither agree nor disagree.
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Table 1
Comparison of cultural values of the Hofstede study
Germany Russia Finland

Context
Emphasis on  written|Quite high Not so high, but collecting written | Quite high
word documents is very important for

reporting
Adherence to law Rigid Flexible Rigid
Agreement based on|Written word More on personal promises More on written word,
personal promises or but personal promise is

written word

also a promise.

Reliance on words or
non-verbal communication

Reliance more on words

Reliance more on non-verbal

communication

Reliance on words

Face-saving

Favoured business approach

Content matters; to the
point discussion

Polite and respectful, but conflict
avoidant

Politeness strategy, but
enough direct plan

View of directness and
indirectness

Constructive directness is
wished; indirectness may
cause misunderstanding

Directness may be impolite; indirectness
may cause misunderstanding

Too much directness
inconsiderate; indirectness
may cause misunderstanding

Amount of verbal self-
disclosure

Medium till high

Low at organizational level, high on
personal level

Low

Vagueness

Not appreciated. In
expectation of something
promising, risks are taken.

Not appreciated  and even

avoidance of any uncertainty.

Not appreciated.

Perception of time

Keeping schedules

Important, must keep on
schedules.

Schedules are flexible and can be
changed

Must keep on schedules

relationship

also on relationship

Keeping time commitments | Demanded Desired but not always obligatory |Demanded

Attitude to deadline Important Deadline is more seen as a guideline | Important
Universalistic vs. Particularistic

Main focus: on law or|Main focus on law, but|Building up long-term relationships|Law

or relationships within important
groups

One reality or several
perspectives

Mostly one reality

The truth is not wuniversal and

depends on the point of view

Mostly one reality

Rational arguments
personal approach

or

Rational arguments

Rational arguments are important,
but personal approach sometimes

prevails

Rational arguments

d) Uncertainty Avoidance: To which extent a
member of a society or organisation feels
threatened by uncertainty and
established social norms and formal practices.
While in Finland people do not put emphasis on
the value of uncertainty avoidance, in Germany

counts

on

even more people disagree
avoidance as a value (3.3),
in both countries people strongly agree with
established uncertainty avoidance mechanisms
(5.1 and 5.3). In Russia the situation is different.
People agree (5.0) to the value of uncertainty

to uncertainty
but in real behaviour
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Fig. 1a. Country Scores (Practices)
of the GLOBE study.
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Fig. 1b. GLOBE Country Scores (Values) for Russia,
Germany and Finland.

avoidance and underline its importance.
Nevertheless the existence of uncertainty avoidant
behaviour is disagreed with 2.9.

¢) Institutional Collectivism: To which extent
institutional acts support the distribution of
resources. In Germany (4.8), Russia (4.5) as well
as in Finland (4.3) people more agree to
institutional collectivism as a value. In actual
behaviour Russians and Germans neither agree
nor disagree, but Finns tend more likely to agree
to institutional support in distribution of resources
in practice.

f) In-Group Collectivism: To which extent
people show their loyalty, pride and connectivity
towards their culture, e.g. towards their family or
organisation. Russiars index shows a strong
agreement to In-Group Collectivism as a value
(5.8) as well as in actual behaviour (5.7). In
German culture and in Finnish culture this
dimension is also quite highly valued with 5.2 and
5.6, but in real behaviour neither agreement nor
disagreement exists.

g) Future Orientation: To which extent
peoplesr behaviour in the society or organisation
is future-oriented, e.g. expressed in form of
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planning and investing. In Germany as well as in
Finland people agree to future orientation as a
value with 4.9 and 5.2 and also (but a bit less) to
actual behaviour with 4.3 and 4.4. In Russia future
orientation seems to be highly valued with 5.5, in
practice there is reversal behaviour observable
displayed by the index score of 2.8.

h) Gender Egalitarianism: To which extent the
society strives for gender egalitarianism in order to
reduce gender discrimination. Gender Egalitarianism
is in Germany emphasised and agreed as a value
(4.8), however, in practice people even more
disagree to certain behaviour (3.1). This tendency
is similar to Finland, but the difference between
value perception (4.5) and actual practice (3.6) is
smaller. In Russia people neither agree nor disagree
to Gender Egalitarianism as a value as well as in
actual behaviour.

i) Human Orientation: To which extent a
culture (in society, organisation) honours fair,
honest, altruistic behaviour. In all three countries
Germany (5.4), Russia (5.6) and Finland (5.8)
Human Orientation is quite high valued. While in
Russian (3.9) and Finnish culture (4.2) peoplesr
agreement and disagreement towards human
orientation in practice keep the balance, in
German culture people are even more likely to
disagree (3.2) to human orientation in real
behaviour.

Discussion of the results. The comparison of the
results of the GLOBE study shows that there are
negative correlations between culture practices and
values for all three countries in the dimensions of
Power Distance, Performance Orientation,
Uncertainty Avoidance, Human orientation, and
only for Russia in Future Orientation.
Furthermore, there are negative correlations
between Hofsteders and GLOBErs cultural
dimensions namely Power Distance, Uncertainty
Avoidance and Masculinity. In more detail the
investigation of Power Distance dimension displays
strong contradictions between practices and values
in all of those three countries. According to the
value indices, for example for Russia, opinions
almost completely changed from strong agreement
to disagreement in 25 years period (from Hofstede
study in 1970 to GLOBE in 1995). On the other
hand, in both Hofstede and GLOBE studies people
agree that the actual behaviour displays power
distance. In Germany and Finland the value of low
power distance for both studies is consistent;
however, real practices represent strong power
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distant behaviour. It leaves the question about the
validity of the culture models of those two studies.
On the other hand, both models finely reflect the
historically shaped features of the three national
cultures. So, the contradictive combination of
authoritarianism and collectivism, aspiration to
unity and tyrannical power in Russia was besides
those two studies described in numerous well-
known books (for example, in [10]). The historical
need for maximal concentration of resources
(human, financial, etc.) and collective opposition
to numerous dangers predefined the tradition of
obeying private interests to the tasks of society. This
could possibly bring to the well-known cult of
‘levelingr people’s in income, standard of living
and thinking; it has always been considered to be
dangerous to stand out in a crowd and show new
ideas, talents, aspirations which is obviously an
obstacle to the development of personality and
individual abilities. In German and Finnish
cultures the focus on the individual is strengthened
by historical reason. However, while the ‘I-feelingr
and striving personal targets lead in Germany to
more self-benefit maximisation and competitive
and assertive behavior. In Finland personal
independence and respect for the autonomy of
others are high valued and the kinds of work, the
level of education and professionalism are strong
indicators of the degree of status in Finnish society.

Cultural influences on knowledge and knowledge
sharing. In view of knowledge sharing such
researchers as for example Holden [11] see a close
connection between culture and knowledge. Some
scholars argue that sharing knowledge between
different cultures is more difficult than within the
same culture, because less shared knowledge or
rather lack of shared understanding is present.
Other scholars give practical recommendations for
the knowledge management in international
business, e.g. to create intercultural positions, and
to raise the awareness that knowledge sharing is
also determined by cultural aspects. Furthermore
De Long and Fahey [12] underline that culture has
impact on the understanding and role of knowledge
and how knowledge is shared in organisations. In
this article the areas of cultural influence identified
in [12] superimposed onto the comparison between
Germany, Finland and Russia.

In German and Finnish cultures knowledge is
connected to results and therefore to organisational
performance. The understanding of knowledge in
Russian culture differs strongly. Knowledge is

supposed to be global and abstract, thus not
catchable or complete. In consequence any kind of
knowledge can be important and collected (just in
case), whereat for Germans and Finns knowledge
means utilisable, rational, helping to achieve a
result so that knowledge which does not directly
affect the performance is less considered.

While in Germany knowledge means personal
power, in Russia the role of knowledge is
undefined.  However, while task-oriented
knowledge does not mean personal power,
relational power does. Consequently, in Germany
specialised knowledge is highly valued. Thus the
problem of the willingness to share knowledge
arises. Some research on management in Russia
indicated strong reticence to share knowledge and
a tendency to work with whom they are more
familiar and to exclude those they consider to be
outsiders. Mikhailova and Hutchings [13] found
out that in Russia so called «knowledge-sharing
hostility» due to strong group affiliation and
suspicion for out-group members.

In German culture the emphasis is on written
form therefore it is desirable to explicit knowledge
also in order to be able to evaluate and store it. In
Russia main focus is given to people as carriers of
knowledge and oral sharing of knowledge is highly
preferred. Speaking about obstacles to knowledge-
sharing in international organisations, it is worth
mentioning that Russian culture is characterised by
high degree of ethnocentricity while deciding who
is «belonging to us» or not (manual) which means
problems with trust to other ethnicities and of
course leads to reducing knowledge sharing to
communication only within own clan. Knowledge
sharing with foreign colleagues can be also impeded
by language problems especially if we consider that
Russians prefer verbal communication.

In regard to both empirical studies Hofstede
(1980) and GLOBE (2004), Tab. 2 represents a
grouping of cultural dimensions and specific
criteria for cultural values based on both of these
studies. There are five main dimensions of culture
(column I in the table): masculinity, learning
environment, etc. From these main dimensions,
specific cultural criteria referring to knowledge and
communication are formulated (column II). As an
example, the chosen criteria are used to analyse the
influence of German culture on the three proposed
knowledge dimensions: understanding of knowledge
itself, the role of knowledge [12] and knowledge
sharing (columns I11-V).
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Table 2
Impact of cultural values on knowledge and knowledge sharing
Cultural Specific criteri Understanding of knowledge itself Role Knowledge sharing
Cultura pecific criteria of knowledge
dimensions | of cultural values
Germany
I 11 111 v A"
Masculinity |Emphasis on the|Knowledge is strongly related to its| Knowledge means|Connection between
result result valuable resource|input (knowledge)
Keeping deadlines, |As time, also knowledge can be seen ar}clll 18 copne.ctec} and lout.put. (reward,
commitments as a valuable resource which can be |Vt organisationaljresu 1) is important
‘ > performance to set. Rewards act
managed . .
as an incentive for
Rewarding Rewards are connected  with knowledge sharing
performance performance
Learning Environment to share| Knowledge embraces ideas and opponent | Gaining knowledge| Knowledge sharing
environment |ideas opinions, |opinions, constructive criticism means  dynamic |opens leaming experience;
criticisms learning process, |factual and task-
Communication Rational and task-oriented argumentation knor/lt?dge eglbmc?f orwnte;ci é(.nlowledge
style requests low context information; iXp 1011t d and tacit|ap gemge > language
language as main medium, emphasis|<1OW/CCEC (?] 3wntten3.as main
lies on written form sharing medium
Continuous training| Knowledge is complex, therefore
and development |demands specialisation; learning by
doing
Uncertainty |Future-oriented Knowledge is treated as an future|Knowledge means|Generalised  trust
avoidance |actions investment; it is continuous, but|personal power |into the system
specialised reduces uncertainty
Attitude towards|Changes are explained, discussed and
change performed; change can mean chance
In-Group Teamwork Individual knowledge as main|Individuals are | Knowledge sharing
Collectivism resource for teamwork; team as|carrier of knowledge|is a dynamic mutual
medium to solve problems more process of individuals
efficiently connected by a
Face-saving Constructive criticism is welcome; mission or task
task-relevant knowledge is centred
Shared vision Shared vision helps for orientation
Power Supervisor-subordinate | Task-oriented, coach and team Task-oriented Trend to flat hierarchy
distance relationship knowledge as main |encourages knowledge
Decision-making |Decisions are made by specialists and basllj for decision- sharing
process leader; specialised knowledge is making
respected
Freedom to try things| Generally valued
and to do mistakes

As a result in Germany incentive systems
which reward knowledge and knowledge sharing
would encourage people to share. In Russia the
value of task-oriented knowledge has to be
strengthened so that knowledge sharing processes
could be more precisely developed e.g. to be

78

innovative in a certain field. The fear of making
and admitting mistakes is hindering knowledge
sharing in both contexts. In order to encourage
knowledge sharing it is important to break
stereotypes and create knowledge sharing culture
based on specific individual cultural backgrounds.
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PROJECT MANAGEMENT OPTIMIZATION THROUGH INTEGRATION
OF AGILE APPROACH
N.A. JInTHHIKMid

OIITUMMBALINA YIIPABJEHUA ITPOEKTAMUM IIYTEM UMHTEI'PAIIUN
AGILE IIOAXOJA

Innovational IT projects are an urgent topic for the last few years. The world is changing, constantly improving
technologies have become a part of our lives.

Project management tools in the field of IT are significantly different to the ones used in traditional industries.
Today's IT projects require project managers with the profound knowledge and practical skills enabling to manage
constantly changing requirements of stakeholders. The aim of the article is to take a closer look at the advantages
of Agile approach over traditional models when it comes to project management in IT field.

PROJECT MANAGEMENT. AGILE APPROACH. TRADITIONAL MODELS. IT PROJECTS. PROCESS
OPTIMIZATION.

HMunoBanmonHbie T MpoeKThl CTAHOBATCS Bce Oojiee aKTyalbHOUW TeMoil. MUp MeHSIeTCS U TOCTOSTHHO
COBEPILEHCTBYIOIIMECS TEXHOJIOTUU BXOIST B HAIIly XHU3Hb.

Wucrpymentapuii YrpasneHus I[lpoektamu B chepe MHDopMarmoHHbix TexXHOMOTHIl CYyIIECTBEHHO pas-
HUTCS OT UCIOJb3YeMOro B TpamuIIMOHHBIX objacTsax. CoBpeMeHHble T mpoeKThl TpeOYyIOT y4acTUsl MEHEIXKe-
poB, O0MafaIIMX 3HAHUSAMM U MIPAKTUYECKUMHU HABbIKAMU, JOCTATOYHBIMHU JUISI YIIPABJIEHUS TTIOCTOSIHHO U3Me-
HSIOIIMMUCS TpeOOBaHUSI 3aMHTEPECOBAHHBIX YIaCTHUKOB MPOeKTa. B cTaThe pacCMOTpEHBI MpenMyIinecTBa Agile

MoAXofa Mo CPaBHEHUIO C TPAAWIIMOHHBIMU TMoaxoaamMu nipu ynpasieHun WMT nmpoekramu.

VIIPABJIEHME TIPOEKTAMMU. AGILE TIIOAXO/.

OINITUMUBALINA TTPOLIECCA.

TPAAULIMOHHBIE ~MOJEJIW. WT MPOEKTDLIL

IT projects failures are quite common, in
reality not that many projects fulfill clients'
expectation on 100 % in regards of time and
budget. That's why organizations apply a lot of
affort trying to minimize risks leading to project
failure.

Frequently fiasco of IT projects (and other
projects aimed at unique product development) are
caused by usage of Traditional approach in project
management (e.g. Waterfall), which can already be
considered as outdated tool for present day
projects. In other words, numerous IT companies
firstly spend significant time and financial resources
on gathering and consolidation of all requirements
to the new system, then they attempt to design
ultimate solution in advance, which could be laid
as the basis for programming detailed evaluation.
In connection with this evaluation (including
evaluation of the budget) is often inaccurate, there
are unexpected problems, requirements and risks
when development moves into the implementation
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phase, which greatly reduces the accountability of
projects. The following basic assumptions typical
for the project in IT field preventing adequate
project development:

Assumption 1: It is possible to determine full set
of requirements (project, technical, product) in
advance

This assumption can be correct only in case
of small IT projects where technical requirements
to the new product are unambiguous and its
determination doesn’t cause difficulties both
among developers and project managers.

Assumption 2: Initially defined requirements are
not being changed throughout the project

There is an inevitable discrepancy between the
beginning of a software development project and
its final results, and even if it were possible to

define a complete and accurate set of
requirements in advance, ever-changing business
environment causes constant requirements
change.
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Assumption 3: It is possible to carry out
assessments with a high degree of accuracy

Research in this area shows that the average
fixed scale projects cost almost two times more
than it was indicated in the evaluation. Besides
the problem of constantly changing requirements,
the reason for this could be artificially low initial
estimates, first priority of which is to approve the
contract.

Assumption 4: Realization (development) phase
is just a mechanical process of conversion of
architecture into code

Software development sustains losses due to
conduction of attempts to assimilate it with
construction industry processes in regards of
predictability of each project phase. However, in
practice programming is much less straightforward
than managers see it [4].

To sum up all the written above, it is possible
to make a conclusion that in most cases IT
companies fail their projects due to its management
style or in other words traditional approach. As a
result, modern I'T companies practicing traditional
practices in tough competition environment sooner
or later face certain challenges. Nowadays rigid
management model inherent to traditional
approach doesn’t allign with the market dynamics,
its project work suffers of the strict requirements,
improper planning, inability of project team to
adapt to changes. Most of the time both clients’
and users’ requirements are constantly changing
througout the development cycle in a way that by
the time of product market launch, the product
itself dramatically differs of what was planned in
the beginning. In addition to that, absence of
adaptation tools significantly affects the scope of
resources by the end of the project both in time
and in financial matters.

That is the reason why many companies
consider of project management style shift from
Traditional towards Agile approach. Many studies
have shown that most successful projects are those
that follow principles of flexibility, thus proving that
the methods based on rigid models are not always
the best (in particular, when it comes to change
management, emergency project execution or even
meeting constantly changing market needs) [5].

Agile management implies iterative and
periodic process during which all the stakeholders
actively work together in order to fully understand
the scope of work, define requirements, prioritize
features and functions.

Agile method is to be used when the following

conditions are fulfilled:

— Meaning of the project is clearly defined

— Client is actively participating in development
throughout the whole process

— Client, designer, developers and project
managers are closely located or they sustain
regular communication which has to be regulated

— Incremental development based on functions
is possible

— Visual documentation is preferred to the
formal one

Agile method of development consists of many

short iterative cycles of planning and development,
allowing the team to continually assess evolving
product and get instant feedback from users and
participants. The team learns and improves the
product and the method of work in each successive
cycle. After well-established planning, determination
of needs and corresponding solutions, phase ends,
and the project goes through the iteration with
more detailed planning, needs analysis and
implementation, taking the form of waves [1]. The
process described is shown on the Fig. 1 below:

Initial Requirements and Archiecture Models
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Fig. 1. Agile approach mechanics

81

Lessons Leamed

F,



‘St. Petersburg State Polytechnical University Journal. Economics no. 1-2(163) 2013

In that way Agile approach allows to
implement instant changes and corrections when
new requirements appear. Agile method requires
a group of people working at full capacity, in
meantime client and/or user must also participate.
Developers in their turn should be coordinated
with each other and with the client.

Agile method of development is carried out by
the small group of stakeholders with proper
communication system regulated in advance. The
core team is usually composed of several developers
who are writing code in pairs (full quality
management), client / user, the architect (s) in the
field of IT, business analytic and project manager.
The work is performed within a series of sessions
where team writes the code, then tests the working
units of the system, and then the process repeats.
The level of documentation tends to a minimum,
as the team Dbasically relies on informal
communication [3].

That is what differs Agile from Traditional
method where significant amount of time and
effort is applied to detailed planning of the whole
process in advance, which is aggravated by
extensive  documentation of needs and
requirements. Teams, practicing Agile approach,
determine and set priorities for the functions
which are being developed on the basis of their
value in the business. Such an approach is useful
in case if proposed product can be delivered to
the client step by step. If this is impossible, the
functions and properties can still be developed
and then integrated into the original version of the
system.

Effectiveness of Agile project management
integration was proved on a real case of a
company occupied with software development for
eye tracking devices (name of the company can't
be disclosed due to NDA).

1). General assessment.

After conduction of optimization measures for
the development of innovational IT products, the
following set of positive changes was indicated.

A survey, carried out among the developer
team, showed increased level of staff satisfaction
and overall motivation of working process and the
end result. In this case, the level of conflict among
developers has been significantly reduced,
affecting the efficiency of their interaction. In
contrast, positive trends were observed in the
communication within and between teams.
Survey also revealed a positive reaction to the
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introduction of changes to the software
development process, the communication process
takes the larger proportion, but it reduced time
spent on the direct implementation of the
software. Furthermore, a significant reduction in
errors was observed, both conceptual and
structural, for example, as the tracking «bugs»
software (IssueView) shows that the level of bugs
have been reduced by 35 %.

The proposed optimization has allowed
effective implementation of detailed planning and
the distribution of work between the executors (or
groups of executors) for parallel execution
considering necessary expertise.

Furthermore, the overall optimization was
evaluated by means of CMMI (Capability
Maturity Model Integrated) model. identifying
consistency level of project management processes
a company has [2].

Whereas, before optimization, the company
was located in 3™ level on CMMI scale, after the
optimization it shifted in between 4™ and 5" level.
Thus, as a result of optimization, the company
achieved fundamental positive changes, described
below.

Control over the processes and created
products is achieved by narrowing spread process
performance to acceptable quantitative limits.
Significant differences in process performance can
be distinguished from random differences,
especially within the established product lines.
Productivity of some of production process is
based on a common understanding of
organization of work roles and responsibilities.

Due to the fact that the production process is
clearly defined, the management gets an accurate
picture of the technical progress in all projects.
Also, the entire organization is completely focused
on the continuous improvement of the production
process. Productivity of the software development
organization can be characterized as a predictable,
controlled, focused on continuous improvement
as organization seeks to improve the productivity
thereby increasing the performance of processes
of their projects.

2). Quantative assessment

As the basis for quantative assessment of
conducted optimization, labor intensity of each
elementary process has been evaluated through
comparison of two similar scale projects aimed at
integration of new feature to already exisiting
piece of software. These projects have different
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Table 1

Expenditures of labor, required for implementation
of projects before and after optimization

Processes Work (hours)
Project A | Project B

Definition of technical requirements 80 112
Definition of project risks 40 40
Definition of product risks 50 50
Creation of initital architecture 60 36
model
Creation of development plan 36 26
Feasability study 8 64
Creation of test plan 28 36
Realization of SW 896 560
Execution of test 10 8
Documents preparation 16 16
Submittion of the final product 32 32
Total (hours) 1256 980

clients and are located in close temporal
proximity, so that influence of the learning curve
on the development process can be eliminated.
The project is implemented by developers

identical by quantity and composition. Quantative
assessment of «Project A» implemented before
the optimization and «Project B» implemented
after the optimization is described in the Tab. 1
below:

The average salary of the project team
member is 32 euro. Accordingly, the difference in
labor input was:

(1256 — 980) - 32 = 8832 euro.

Based on these results it can be concluded that
the optimization is effective.

In order to assess the effectiveness of the Agile
approach integration into companies' project
management system, consumption of time and
financial resources as well as quality indicators of
planning and control processes, were evaluated for
the current practice of project management and
the proposed model of process organization. The
calculation results showed that the application of
the proposed model allows organizations to save
time and costs of implementation of planning and
control, as well as increase the quality of projects
in terms of transparency of process organization,
efficiency and accuracy.
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VWHHOBAILIUM KAK KJIIOYEBOI ®AKTOP
KOHKYPEHTHbBIX ITPEUMYIIECTB

The article analyzes the concept of innovation, offers the author's definition of the term. Innovation is
proposed to be considered as a distinct competitive advantage, especially in innovative enterprises.
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AHaJ'[V[SI/IpyeTCH IIOHATHUEC MHHOBALIMU, IPEIIAracTCsa aBTOPCKOEC OIPCACICHUEC 3TOIO IMOHATUA. HWHHoBauuio
npemjaracrTcd paccMaTpruBaTbh KaK HCOCITOPUMOEC KOHKYPEHTHOEC IIPEUMYIIECTBO, 0COOEHHO Ha WHHOBAIMOHHO-

AKTUBHBIX IIPEANPUATUAX.

MHHOBALIMSA. BUJIbI MHHOBALIMM. ®AKTOPbl KOHKYPEHTHOCIIOCOBHOCTHU WHHOBALIMOHHOW
JNEATEJIBHOCTU TMPEANPUATUN. KOHKYPEHTHOE TPEUMYIIECTBO. WHHOBALIMOHHO-AKTUBHOE

NPEAITPUATHUE.

As the world experience shows, the innovation
activity of enterprise may be one of the
fundamental conditions for the formation of its
competitive strategic perspective, retention and
expansion of the market niche. Even enterprises
which are successful nowadays, but not involved
in innovation, sooner or later will face the
difficulties because the market requires constant
renovation and nothing is permanent, especially
when it comes to competitiveness.

The change of the main competitive
advantages which allows economic entities not
only to survive, but also to develop successfully
in the business environment is the key tendency
of the modern economic system. This is
manifested by the strengthening of the role of
intangible assets, as well as the expansion of
investments in intellectual capital. In fact, there
is a struggle not for the possession of capital
resources and material wealth, but, to be a larger
extent, for the ability to develop and introduce
innovation.
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These tendencies in changes of usual market
conditions in the external and internal
environment have identified the new requirements
of the management of survival and development
processes. Strengthening of the role of scientific
knowledge as strategic resources and the
increasing influence of technological innovation
as the key factors of success has led to the fact
that the economic growth of the enterprises has
become to be determined as the share of
products and equipment which contains
advanced knowledge and modern solutions.

The so-called «effective competition» is
typical of the modern market of innovations and
suggests that none of the competitors are in a
position to influence the conditions of production
and sale of products and competitors' actions do
not include methods of monopolistic practices
prohibited by the law (in this case, competition
will be ineffective). The main types of competition
in the innovation sphere can be grouped
according to the following features:
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— subjects of the competition — individual and
group;

— the nature of the relationship — free (perfect)
competition, oligopolistic competition, monopolistic
competition;

— functional purpose — intra-sectoral, inter-
sectoral, and regional competition;

— action methods — price and non-price, fair
and unfair competition.

However, before considering innovation as a
factor of competitiveness, it is necessary to give
some characteristics of the most often used
innovation.

The term innovation and the concept of
innovation as a new economic category was
introduced by the Austrian scientist Joseph
Schumpeter [3]. He interprets the innovation as a
new combination of production factors motivated
by the entrepreneurial spirit. In the Schumpeters'
terminology, the «innovation» is not a synonym
of the word «invention» because the entrepreneurial
activity is associated with the commercial use of
available funds, but not with the creation of the
new ones.

The scientific-technical progress recognized
worldwide as the most important factor of
economic development is often associated with
the concepts of the innovation process and
innovation activity.

Recognized worldwide as the most important
factor of economic development, the scientific
and technical progress is often associated with the
concepts of the innovation process and innovation
activity. Special social importance of these
concepts involves the responsibility of the
approach for the identification of the essence of
innovation, and only then finding mechanisms of
innovative activity and rational organization of the
process itself.

Many researchers emphasize that the desire
for change, as a personal quality of those who
make the strategic decisions, promotes innovation
at the organizational level. The fact that the
democratic and interactional style of leadership
supports innovation is widely recognized [4]. The
thesis about the stimulus impact of competition
on innovation has become universal.

In the opinion of the author, the dual nature
of innovation is very important: on the one hand,
it is the process of bringing inventions to
commercial success, but, on the other hand, it the

results in the process of obtaining competitive
advantage.

Innovation is also the process of
commercialization of the invention, the
achievement of commercial success based on the
production of useful product, service or good.
This means that if an invention receives success
in the market it becomes innovation.

Generalizing the well-known definitions and
concepts, the author offers the following detailed
interpretation of innovation: «Innovation is the
final result of the introduction of innovations, its
commercialization with the purpose of obtaining
an economic, social, scientific-technical, and
other types of effect in order to obtain economic,
social, scientific, technical and other types of
effects for new benefits for both the manufacturer
and the consumer.»

This classification is an important moment in
the theory of innovation. It depends on the
classification criteria which were laid in its
foundation. As a rule, the main classification signs are:

— product innovations (new products: a device,
material, substance, etc.);

— process innovations (technology, production,
management processes);

— allocative innovations (the use of different
reorganization schemes, redistribution of tangible
and intangible assets of the company, the
responsibilities of its employees, especially
managers).

One of the latest classifications of innovations
which more fully reflects the needs of a modern
economy is given in Tab. 1 [2].

Many innovations are identical and related.
Such attributes as the degree of novelty of
innovation, its role and importance, as well as the
nature and time-to-market are assumed to be the
most important from the presented attributes.

In the «Oslo Manual», innovations are divided
into:

— product, related to changes in production;

— processing, associated with changes in
technological processes;

— marketing, related to new sales markets;

— organizational, which affect the factors of the
organizational, managerial, financial, and economic
nature. [1].

The most important competitive sign
of innovations in the market conditions should
be the novelty of its consumer properties. The
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Table 1

Classification of innovations

Classification features

The grouping of innovations

Depth of novelty

Basic, improving, false innovations

Market entry

Innovation leaders, innovation
followers

Competitiveness Strategic (preactive), adapting
(reactive)

Character Product, technological, non-
technological

Extent of modifications

New generation, new type, new
kind, new version

Protectability

Inventions, industrial designs,
utility models, trademarks, etc.

Terms of development
and implementation

Long-term, medium-term, and
short-term

Creation Individual, joint, acquired
Costs Large-, medium-, low-cost
Effectiveness High-, medium-, low-effective

Degree of the risk

High-, medium-, low-risky

Financial support

Government, budget, off-budget,
private, proprietary

Scope of effectiveness

Budgetary, economic, commercial,
environmental, social, complex

Relation to the existing
system

Replacing, rationalizing, widening,
opening

Place in the

production chain

On entry, in the production, on
exit

Commercialization
possibility

For external and / or internal
market

introduction of

innovations

should be in

accordance with demand, but not vice versa.
Specialists explain that most of the failures
connected with the introduction of innovations
into the market arise from new knowledge, and not
from needs as buyers do not need a new product,
but new benefits.

Competitors are not in a hurry to follow the
«pioneer» and introduce a novelty in their
production when a new product appears on the
market because, according to various estimates
the level of failures associated with the
introduction of new products on the market
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ranges from 30 to 60 %. In this regard, it is
accepted to allocate the strategy of a leader and a
follower. There are two types of innovation
processes which are behind this division:
«pioneer» and «catching up», or two types of
innovation: strategic (preactive) and adapting
(reactive).

Adapting innovation is the innovation which
the business entity implements following the
competitor as a reaction to a new product that has
already appeared on the market. Enterprises have
to develop reactive innovations following their
rivals to be presented on the market in a
competitive position and to further ensure the
survival and to prevent the technological lag in the
production.

The strategic innovations include innovations
of a pre-emptive (pre-active) nature with the
purpose of obtaining the advantages of the «first
mover», which, when used correctly, can lead to
the leadership on the market and high incomes.

Supporting technologies are the innovations
which improve the functioning of the product or
service in the ways which have already been
accepted by the consumers of the main market.
They can be radical or gradual (incremental). The
fact that they improve the quality of existing
products in terms of their technical characteristics,
which are important for the main consumers of
the major markets generalizes them.

Disruptive innovations create an entirely new
market which develops new types of goods and
services and which, at the first stage of its
existence, were actually worse than their
predecessors in terms of their functional
characteristics accepted by the majority of
consumers. Products created on the basis of
«disruptive» technologies are usually cheaper,
simpler, smaller and easier to handle.

Speaking about disruptive technologies and
investments, it should be noted that the mature
companies always come to a conclusion that
intensive investments in «disruptive» technology
are irrational. There are three reasons for this:

— products of disruptive technologies are
simpler, cheaper, and less profitable;
- usually these technologies are introduced on the
new or small markets;

— consumers who generate most of the revenue
do not need «disruptive» technologies. The least
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profit-generating customers are more interested in
these technologies.

Therefore, the market leaders, who are
attentive to their customers, almost always late
with investments in «disruptive» technology.

Thus, types of innovations on grounds are of
significant importance in the choice of the form
and methods of innovations development. The
reason is that the processes of development and
implementation and the further promotion for a
specific innovation, the fundamentally new or just
improved, will be different. Nevertheless, all types
of innovations affect the competitive advantages
of the enterprise.

The main features of competition in the
innovation sphere which determine the necessity
of its development, include:

— the factor of the company's susceptibility to
the technical innovations;

— the entrepreneur must constantly search for
new kinds of products and services which
consumers need and meet the needs of the
market;

— entrepreneurs are trying to ensure high
quality products at market prices to retain
customers;

— use the most effective methods of production;

— entrepreneurs quickly respond to the changing
needs of consumers, as well as to all the changes
in the economy.

There are several classifications of factors of
the innovative enterprise competitiveness. In
particular, V. Kulikov suggested two groups of
factors.

1. Macroeconomic factors:

— the extent and nature of state regulation of the
economy;

— monitoring of participation in the markets, the
availability of related corporate groups and the
existence of barriers to the market entry;

— the allocation of labor and capital;

— currency exchange rate, interest rate, and the
distribution of state funds by government agencies;

— communication and infrastructure (efficiency
and flexibility of communications in areas such as
information exchange, trade, distribution and
delivery of parts and other components, and raw
materials).

2. Microeconomic factors:

— requiring changes to the competitiveness
arising as a result of a shift in market demand for
products with changing requirements for quality,
range, €tc.;

— restricting change characterized by the
directed influence of competitors, arising due to
the restrictions which reflect the proportion of
the economy and restrictions in the enterprise
(for example, because of technology), and also
because of the volume of investment potential.

These factors facilitate the innovative activity
of the enterprise. In addition, it is necessary to
develop measures of ensuring the competitiveness
of innovative products. These include:

— the efficient work of marketing specialists,
experience in project management, the ability to
organize work on stimulation of innovative
products;

— securing access to raw materials and energy;

— provision of highly skilled personnel potential;

— modern technologies and R&D;

— transfer of innovation technologies.

Thus, one of the most acute issues of the
innovation economy is the competition for the
technical level improvement and the quality of the
manufactured products. It should be noted that the
main elements of innovation infrastructure which
can cope with the tasks to increase competitiveness
of the manufactured production, are the innovation
active enterprises. The high quality of products
ensures their advantages in the competitive struggle
for the consumer and creates the prospect for
further development of the production.
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The article formulates the principles underlying the functioning of the national innovation system in the
economic cycle and the priorities of the innovation at various levels of the national economy. The problem of the
development of regional innovation systems as open complex systems is stated.
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REGIONAL INNOVATION SYSTEM (RIS). TECHNOLOGICAL DEVELOPMENT.

CdhopmyTupoBaHbl TPUHLIMIBI (PYHKIMOHUPOBAHMSI HALIMOHAJTBHBIX MWHHOBAILIMOHHBIX CUCTEM B YCJIOBMSIX
5KOHOMUYECKOTO ITUKJIA 1 TIPUOPUTETH MTHHOBAIIMOHHOM NEATEIbHOCTH Ha Pa3IMUHBIX YPOBHSIX HAIIMOHAIBHOMN
9KoHOMUKHU. PaccMoTpeHa mpoGiema pa3BUTHUSI PeTMOHAIbHBIX MHHOBALIMOHHBIX CUCTEM KaK OTKPBITHIX 0OJIb-

X CUCTEM.

BOJIBILIAS CUCTEMA. IOJITOCPOYHBIM TEXHOJIOTMYECKU LIUKJL. HALTMOHAJTbHAS MTHHOBALIMOHHAS
CUCTEMA (HUC). PETUOHAJIbHAA MHHOBALIMOHHAA CUCTEMA (PUC). TEXHOJIOTUYECKOE PASBUTUE.

The innovative activity of all economic agents
is the principal factor in the creation and
maintenance of a high level of competitive
advantage. But cyclical fluctuations have an
influence both on the objectives of the formation
and on the development of the national
innovation system.

The national innovative system (NIS) of the
country consists of three main components: the
research and development sector (basic and
applied sciences), the educational sector (the
system of higher and postgraduate education), the
business sector (corporations, integrated business
groups, small, medium, and large businesses). The
linkage between these components which
determines the national model of the NIS in
Russia, is a very knotty problem at the federal and
regional levels in consequence of the
revolutionary transformation of the economic
system in the 1990s. Now the national economy
consists of many elements with conflicting
interests and this conflict is particularly acute in
the different phases of the economic cycle.

In a recession, the main interest of the
majority of the economic agents is a survival only.
So they operate on the principle of compensation

costs producing the goods with simplified
functions and sell them at a discount. This
behaviour can revive demand for their products.

The analysis of the indicators of the innovation
activity of Russian enterprises showed the reduction
of the share of organizations implementing
technological innovations and the proportion of
expenditure on technological innovation in the
total value of output during the recession and the
crisis of 1998 [1]. In the phase of the recovery we
can see some increase in these indices.

During the recovery firms are trying to
maximize profits, their investment activity
primarily is aimed at solving the problems of
speculation in the stock markets. Innovations are
not beneficial in this phase of the economic cycle.

In 2001—2004, during the recovery of the
Russian economy, a few sectors showed a
significant increase in the level of innovative
activity [1]: mining, leather, wood products, non-
metallic mineral products, electric, electronic, and
optical equipment. In other sectors, the innovation
activity decreased or changed slightly. The main
type of innovation activities of industrial enterprises
was the purchase of machinery and equipment
(63 %). In 2004, the production design was carried
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out by 355% of the firms, research and
development by 33 %. It is below the 2001 level
(39.7 and 35.6 % respectively) [1].

This statistics shows a significant reduction in
the innovative activity of enterprises during the
recession and an uneven growth during the
recovery. Growth occurs mainly in the sectors
which are in the process of the technological
expansion. In other sectors, especially in these
preserving outdated technological structures, the
growth of innovative activity does not take place.
It is necessary for businesses within the national
innovation system to solve this problem.

Theoretical works on the problems of the
formation and functioning of NIS do not pay
attention to the factor of the cyclic recurrence.
National studies do not contain the analysis of the
impact of economic cycles on the functioning and
development of the NIS [2-5]. In most national
surveys, NIS are considered at the tactical level,
and the concept and the strategy are neither
investigated nor debated. Though many OECD
countries already haved NIS with long history, this
approach still seems quite unsubstantiated.

The basic principles of the functioning and the
development are as follows [6, p. 28]:

— creation of the conditions for innovation
activities of firms and research organizations;

— creation of the framework conditions for the
diffusion of modern technologies;

— development of the cooperation and strategic
partnership between government, research and
development agencies, and industry;

— formation of the innovative clusters and networks;

— development of the procedures for financing
the early stages of an innovation process;

— development of learning and retraining;

— monitoring the current status of the NIS by
government agencies.

Nevertheless, there is no principle which takes
into account the impact of the cyclical factors. So
it is necessary to include the principle of cyclic
recurrence in the group of basic principles.
According to this principle the system of priorities
of innovation and industrial policies is based on
the forecast of the long-term economic cycles,
and the support of the innovation activity of
enterprises is based on the analysis and forecast of
medium-and short-term economic cycles.

The national innovation system is exposed to
globalization as well as other members of the world
economy. This influence becomes apparent in:
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— the increasing degree of integration of
individual elements of national innovation systems
into a single world system,;

— the strengthening of the bonds ‘science —
production’ at the global level;

— the intensification of the collaboration between
the public and the private sectors in the innovation
system,

— the integration of national educational systems.

Obviously, the globalization of innovation leads
to more profound disparities in countries’
development. Countries with effective systems of
innovation increase scientific and technological
cooperation, implement large-scale projects which
are important both scientifically and commercially
ensuring the expansion of production and creating
new jobs. The economic growth rate may not be
high, but this approach provides growth for the
medium- and long-term perspectives. Countries
with weak or underdeveloped innovation systems
are not able to use innovative resources, and
therefore they follow an extensive way ensuring
their economic growth due to the natural resources.
In such a case, the economic growth is linked to
the world market conditions. An example of this is
the dynamics of Russia’s GDP.

In these circumstances, it becomes necessary to
form and develop an innovative system of Russia
and to increase its effectiveness. In recent years,
the Russian innovation system has experienced a
strong influence of destructive processes of diverse
nature, especially the socio-political and socio-
economic processes. So now, in Russia, we can see
some elements of the innovation system with the
destructive gaps between them. Consequently, the
priority of economic growth is the formation of the
innovation system, which implies the consolidation
of the disparate elements and the determination of
the strategic goal of the NIS.

In our view, the strategic goal of the NIS is to
create and maintain a constantly high level of
competitive advantage by continuously developing
knowledge, the access to specific resources taking
into account geopolitical, economic, and geographic
factors and features of the institutional
environment, the strategic controlling in the
creation and the dissemination of knowledge and
technology. So, the strategy of the innovative
development is, on the one hand, an integral part
of an overall strategy of the national economy,
and, on the other hand, the backbone of the
national and regional innovation systems.
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According to the theory of complex systems,
we can decompose the strategic goal of the NIS.
We can use the following principles of
decomposition:

— an area — strategies of development areas and
regions are formulated as part of the national strategy;
— a sector — the overall strategic goal is
decomposed to the strategic goals of industrial,
educational, infrastructural and market subsystems;
— a field of science.

National innovation system includes regional
innovation systems, which, unfortunately, are
characterized by the same problems as the entire
national system. The problem of the development
of the regional innovation system and its effective
‘embedding’ in the national system is more
important for major scientific and industrial
centers with high intellectual and innovative,
scientific, industrial and cultural potential.

It should be noted that the development of the
NIS should involve not only the basic sciences.
Industrial science is very important, too. In
addition, there are weak links in the system
‘science — engineering — manufacturing’ in
Russia. The development of links between
research organizations and industry will move the
core funding from the public to the private sector.
If the industrial economy perceives science in
terms of short-term commercial viability, large
firms of the post-industrial society are well aware
of the need to fund basic scientific research to
participate in large cooperative projects to ensure
their long-term competitiveness and sustainability.

Of course, this process should be gradual and
in line with the rate of the economic development.
It is necessary to take into account the business
cycle when various government programs and
projects of innovative development are created. We
must analyze not only long-term cycles, which are
associated with the change of technological
structures, but also medium- and short-term ones.
In our opinion, mid-cycles need special attention
because now they pose the greatest threat to the
world and national economies.

A special role in the NIS is played by the
innovative small businesses as a market entity
ensuring adaptability of the system. Small firms,
which are the source of numerous scientific,
technological, and organizational innovations, are
experimenting widely in the creation and the
development of various elements of market
mechanisms, as well as in establishing links between
them. The exceptional flexibility and mobility of a

small business enables it to maximize the
opportunities offered by the market which cannot be
implemented in the medium and large businesses.

Small businesses’ activities are located in close
relation with other agents of the economy: large
and medium-sized enterprises, public authorities,
financial institutions and educational institutions.
In larger cities, which are scientific, industrial,
financial and cultural centers, the variety and the
complexity of links between different economic
actors are highest.

The extent and the form of integration of large
and small firms largely depend on the industries
in which firms operate. In the manufacture of
high technology products, small firms are often
highly specialized, giving rise to close cooperation
links with big business.

Usually, regional innovation systems (RIS)
are regarded as terms of the NIS. As a rule, the
standard concept of innovation systems at the
regional level comprises the same set of postulates
that is formulated for the NIS:

— development and adoption of measures aimed at
strong growth in the number of regional universities
and research institutes, university technology parks
(the spin-out companies) and the close linking of
local firms to external sources of knowledge;

— involvement in the region of highly skilled labor
force and actively promoting the growth of professional
qualifications of the already existing staff;

— networking of business incubators to support
small business innovation at the initial stage of the
activity;

— establishing and long-term financing of a
research organization which monitors, on a
regular basis, the key to major regional industry
clusters and technology markets;

— the establishment of effective mechanisms of
interaction and long-term cooperation between
regional companies, research organizations, and
government agencies;

— development of formal and informal networks
which form a single culture of the business
environment;

— ensuring the flow of venture capital into the
region.

With this approach, the regional innovation
system is regarded as a smaller version of the
national innovation system including, of course,
certain resource limitations, in connection with
which the RIS pay more attention to a selection
of priority sectors which can give a rise to well-
functioning cluster.
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This view of the place of regional innovation
systems in the NIS is fundamentally flawed. The
national innovation system is not simply the sum
of smaller regional components. It is a great
system consisting of a sub regional innovation
system. In turn, the regional innovation system
itself is an open complex system, which is fully
characterized by the features common to all
complex systems.

Regional innovation systems combine
elements in different ways: industry science
dominates in one system, higher school — in
another; some regions need to upgrade skills and
retain highly skilled professionals and others must
involve staff from other regions in any scenario.
Some regions develop relatively apart, others are
actively involved in cross-border cooperation.
Therefore, management at the national level
should take this into account the structural and
content diversity as accurately as possible, so it is
need a transition from pattern management to
complex systems management.

The analysis of the major theories of long-term
technological cycles gives us a possibility to produce
a new enlarged and more complete classification of
technological cycles which best reflects the
technological development of the world.

Technological development involves the
evolution of technology, which, in turn, implies a
certain chronology of the transition from one
technological system to the other ones. The main
feature of this classification is that it carries an
attempt to review technological development
since the beginning of mankind. Another feature
of this classification is that the duration of a
technological system means a period of time from
the first developments of the technology to the
mass application of human activity and,
consequently, the obsolescence of the technologies
that make up the core of every technological cycle.

As the historical sources give different data on
the appearance of inventions and discoveries
characterizing fundamental technological shifts
the estimation of the periods of technological
cycles will always be very rough [7, 8]. The
technological cycles have very fuzzy boundaries;
they overlay each other and even cross each other.
That is why the duration of the technological
cycles is very approximate.

Our calculation of the duration of the
technological cycles [9] shows that their dynamics
tends to decrease. However the reduction of the
duration of the technological structures is observed
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up to 1980-90s, and then we see an increase in
the duration (the 16" technological cycle during
1990 and 2100). Forecast duration of further
technological cycles (Tab. 1) is realized by the
application package of statistical programs SPSS.

Table 1

Forecasts estimated duration of the technological cycles

Number of the technological | 17 | 18 | 19 | 20 | 21
cycles

Forecasts estimated duration | 132 | 156 | 179 | 202 | 226

of the technological cycles

It should be noted that the first fifteen of the
sixteen cycles involve on empirical technologies.
The fundamental technology is built on already
established scientific and technological base. They
are associated with the identification of the
fundamental laws of nature which tend to increase
product life cycle, as well as create the possibility
of constructing diverse classes and systems and
their possible use in various industries. A striking
example to support this statement is one of the
latest trends in the development of advanced
science, namely, nanotechnology.

The results obtained in the course of the study
allow us to formulate the basic concept of the
effective development of national and regional
innovation systems.

The way to the fundamental technological cycle
requires special attention to the formation of the
directions and priorities for basic scientific research.

In the transition to a fundamental technological
cycle it is necessary to build on a systematic basis
and to strengthen links between basic science and
high education by providing a single target vector
studies (taking into account the difference of
objective functions and differences in sources of
funding).

The increase of the duration of the
technological cycles is dual, therefore. On the one
hand, a sufficient time period for the formation
and development of a scientific school is formed,
and a long-term sustainable development of the
national economy is provided. On the other hand,
the economic return from the currently ongoing
prospective basic research becomes a matter of the
distant future.

The effective development of the national
innovation system requires minimizing the
proportion of relict technological structures in the
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economy. At present, institutions of the NIS
ignore the existence of such structures because
they focus on finding and developing innovations,
while old technologies are still being used in a
number of industries. Therefore, one of the actual
tasks of the NIS and its subsystems (regional and
sectoral) is the identification of relict technologies
and industries to transfer them to a new, advanced
level. The identification of the elements of
primitive cycles forms a group of priority areas for
scientific research within the national innovation
system and its subsystems.

The overall strategic objective of the NIS is
the creation and ongoing maintenance of the high
level of competitive advantages by continuously

developing knowledge and an access to specific
resources. However, the cyclical nature of
economic development requires linking the
strategic objectives with the tactical purpose of the
NIS, which is a sustainability of the functioning
of NIS agents at different stages of the economic
cycle. It is clear that, being left to themselves,
these agents will solve the problem of survival in
the recession, and, during the upturn, their
objective to expand the activities in the short term.
The strategic development is possible only in the
segment of big business.

As a result, we can offer some directions of
state innovation policy in maintaining the
functioning and development of the NIS (Tab. 2).

Table 2

Recommended directions of state policy on the functioning and development of NIS and RIS in various stages
of the economic cycle

. Phase of the cycle
Subjects NIS -
Recession Recovery
Science
Fundamental | Investment to the priority research areas; Active development of priority research
Formulation of the priorities for the medium and long | areas;
term; Funding for breakthrough projects
Maintenance of the other branches of science at the level
of preservation of the existing potential
Industrial Increased state involvement in venture capital financing; | Search and usage of reserves of
Formation of state order for innovative goods and services | organizational resources in the ‘Science —
at the level of preservation of the existing potential; Technology — Production’;
Insurance against risks of innovation; Increase the state order for innovative
Co-financing of training programs for industry research |products and services;
Insurance against risks of innovation
Education
High Promotion of research through grants and competitions | Funding for training in specialties relevant
to the medium and long term;
Stimulation of research through grants
and competitions;
Inclusion of students’ innovation work
into the state educational standards
Postgraduate | Promotion of training in the field of the real sector Strengthening control over the quality of
educational services
Business
Large Insurance against risks of innovation Involvement of the big business in the
development priorities of the economy
Small Maintaining clusters of small innovative companies|Creation of clusters of small innovative
around the major subjects of the NIS and RIS; companies around the major subjects of
Increase of the state involvement in venture financing and | the NIS and RIS;
creation of opportunities for small business to access to | Increase the state order for innovative
these resources goods and services
Formation of state order for innovative goods and services
at the level of preservation of the existing potential
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It is not a complete system of recommendations
but only an example to show the way in the state
innovation policy in different stages of the economic

cycle. The analysis of the NIS as a complex system
ensures the effectiveness of the functioning and
development of national and regional systems.
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UDK 332.1

D.G. Rodionov, A.lI. Sedov

INNOVATIVE INFRASTRUCTURE
AS ELEMENT ENSURING COMPETITIVENESS IN THE REGION
(CASE STUDY: THE REPUBLIC OF MORDOVIA)

J.I'. Poaguonos, A.1. Cenos

NMHHOBAIIMOHHAAA MH®PACTPYKTYPA KAK OJIEMEHT
OBECIIEYEHNA KOHKYPEHTOCIIOCOBHOCTU PETHMOHA
(HA TITPUMEPE PECIIYBJIMUKU MOPIOBUA)

The article studies the impact of innovative infrastructure onto the region’s competitiveness. Competitiveness
factors and conditions for efficient performance of an innovative infrastructure are addressed in the case study of

the Republic of Mordovia.
COMPETITIVENESS.
DEVELOPMENT.

INNOVATIVE

INFRASTRUCTURE.

INNOVATION POTENTIAL. INNOVATION

PaccmarpuBaetrcss BIMSIHUE WHHOBAIMOHHOW WHMPACTPYKTYPhl HAa KOHKYPEHTOCITOCOOHOCTb PErMOHa,
a Takke (akTopbl KOHKYPEHTOCIIOCOOHOCTH M YCIOBUS 3(PHEeKTUBHOTO (GYHKIIMOHUPOBAHUS WHHOBAIIMOHHOM

HHOPACTPYKTYpHI Ha ImpuMepe Pecnybiamukun MopaoBus.

KOHKYPEHTOCITOCOBHOCTb. MHHOBAIIMOHHAS WH®PACTPYKTYPA. MHHOBAIIMOHHLIN TIOTEH-

HHAJI. THHOBALIMOHHOE PA3BUTHUE.

The fact that Russia has joined the World
Trade Organization makes provision of nation
competitiveness an especially important task.
Currently, Russian economy is mixed (the
elements of the advanced, sixth mix are now
appearing in a number of industries; however, the
fourth and, in some industries, fifth mix prevail),
and unequally developed, which brings specific
features when solving this problem.

There are a lot of approaches to define the
concept of competitiveness. On the whole, one can
define competitiveness of a certain object
(product, service) or business system (company,
region, national economy) as its capability to
compete with other similar objects or systems in
the market. In this aspect, a national economy’s
competitiveness is  characterized by the
competitiveness of regional economies. The latter
ones act as structural elements of the national
economy. In its turn, competitiveness of a
region’s economy depends on competitiveness of
territorial economic systems, both industrial and
inter-industrial ones (clusters) [1, p. 9].

When analyzing competitiveness, one has to
consider the industrial structure of an economy.

According to major classifications, basic
sectors of economy include agriculture, raw
materials industry, processing industry and
information technology sector, i. e. all industries
producing goods that can be potentially traded in
the global market, which is why they frequently
work in the conditions of real competitiveness.
Supporting sectors are market service industries,
including ones which ensure distribution of goods
(wholesaling and retailing), support production
(business services) or produce such goods and
services that can only be sold in the local market
(construction, real estate, hospitality, restaurants).
Infrastructure sectors primarily comprise non-
market services and production, particularly
public administration, education, health care,
transport and communications.

The analysis of the Russian economy growth
by industrial sector groups within the period of
2003—2009 shows that the sectors with higher
competitiveness grew more quickly (Fig. 1).
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Employment growth, %

Labor productivity growth, %

Fig. 1. Dynamics of employment and labor
productivities by industrial sector groups, 2003—2009
(average annual growth rates, %).

Processing sectors form the basic industrial group
in the economy of Russia. Source: [2].

From the perspective of the strategic
management approach, provision of competitiveness,
in the long term run, can be seen as one of the
major goals on which the development strategy of
any economic entity is based.

Global economic organizations, such as World
Bank, World Economic Forum, estimate the
competitiveness of a country on the multitude of

Basic conditions

1. Institutions

2. Infrastructure

3.Macroeconomic stability

4. Health care and primary education

>

Factors of efficiency

5.Higher and additional education
6.Efficiency of product markets
7.Efficiency of labor market
8.Maturity of financial markets
9.Technological perceptibility

10. Size of the market

|

Factors of innovations

11. Competitiveness of companies
12. Innovative potential

criteria, distinguishing between 12 components of
a national economy’s competitiveness [3] (Fig. 2).

In addition, competitiveness of a country
implies the multitude of institutions, politics and
factors which define the productivity level of the
country.

A country’s competitiveness is evaluated as a
result of interaction of the aforementioned
factors, specific features of economic and political
environment, organizational capabilities and
efficiency of the economy’s and its business
entities’  functioning  mechanism.  Global
competitiveness index is calculated on the result
of the competitiveness factors’ evaluation.

According to the assessment of Russia’s
economy development parameters, it took 63™
place among 139 national economies that were
assessed in 2010-2011. On the average scale,
Russia falls behind both OECD countries (on the
7 score scale, the global competitiveness index of
Russia is 4.2 whereas that of OECD countries is
4.9) and BRICS countries (4.4). In comparison
with the previous year the results of Russia did not
change. Before the crises, the country’s results
had improved considerably (51 place in the rating
of 2008—2009), but in the post-crisis period the
situation has worsened again. Russia still belongs
in the group of countries whose economy is based
on efficiency factors, but it is more like an
outsider rather than a leader in this group.

Key factors
for the economy,
based on factors

Key factors
for the economy,
based on efficiency

Key factors for the
innovative economy

Fig. 2. Twelve components of a national economy’s competitiveness
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One of the major strengths of Russian
economy is the fact that it is rich in many natural
resources: oil, gas, coal, precious metals and
agricultural lands, forests and water resources.
Russia is the biggest exporter of mineral fuel and
oil products (in 2009 Russia’s share was 10.6% of
the global market). The country also owns 8.4%
world’s water resources, 8.1% farm land and 23%
forest cover.

Abundance in natural resources is, probably,
one of the key reasons why the regions of Russia
are developed unequally. Regional specific
features include the mixture of natural, economic,
social,  culture-historical and institutional
conditions which exist in a region and make it
different from other regions. From the economic
standpoint, the specifics of the region is not so
much about its relative independence as an
economic entity but the way for special
distribution of macro and microeconomic
parameters (average and maximum costs of factors
of production, prices, welfare, services, incomes,
savings, employment, etc.) [1].

To increase the competitiveness level it is
necessary to expand competitive advantages of
definite regions, taking into account their specific
features. The condition of regional economy, socio-
economic situation in the regions define, to a large
extent, the position of the country as a whole.

A region’s general competitiveness can be
determined on the basis of the notion which A.Z.
Seleznoyv suggested [4, p.30]: competitiveness of
a region is the position (which is dependent on
economic, social, political and other factors) of
the region and some of its manufactures in
domestic and foreign markets which is reflected
through indexes (indicators) that adequately
characterize such a condition and its dynamics.
Since competitiveness characterizes capabilities of
a region to compete successfully with other
regions in terms of resources, investments,
product markets, the general approach is based on
the system of individual potentials. Thus,
according to the methods of the rating agency
FExpert — RA, the investment rating of a region
(which is, in our opinion, an important
characteristic of competitiveness — the higher the
investment rating is, the easier it is for the region
to invest resources for development) comprises
the investment potential and the level of the
related investment risk [5]. The potential shows
the share of the region in the Russian market,
whereas the risk characterizes the scale of
problems that investors may encounter in it. Each
of these synthetic parameters, in their turn, is
described with the system of individual measures
(table). Every individual potential or risk is
characterized with a specific group of indexes.

Region’s Investment Attractiveness Components

Financial potential

Parameter Individual Measures Impact on Competitiveness
Investment Labor potential Strengthens positions in the labor resource market
potential

Allows acquiring absent competitive positions

Production potential

Strengthens positions in product market

Consumer potential

Strengthens positions in domestic market

Institutional potential

Allows creating tools to reach competitiveness

Infrastructure potential

Allows creating infrastructure to reach competitiveness

Natural resources potential

Strengthens positions in the resource market

Tourist potential

Creates specific advantages in domestic and foreign market

Innovation potential

Creates steady competitive advantages

Investment risk | Financial risk

Risk of financial provision when creating competitive advantages

Social risk

Social strain risk

Management risk

Inefficient management risk

Economic risk

Economic inefficiency risk

Environmental risk

Risk of adverse ecological situation

Criminal risk

Risk to competitive advantage creation, risk of uncontrollability
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Since steady competitiveness can be based on
a broad multitude of competitive advantages [2], it
is important to develop different individual
potentials. However, innovation potential is top
priority, as it is a basis for a number of competitive
economic industries. Due to dynamic development
of innovative production it is possible to build up
competitive advantages in the regions without
considerable resource-based or labor potential.

In this case, a region is seen as a place where
innovation active companies are concentrated.
Therefore, it is essential to strengthen interaction
between companies, universities, research centers,
small and big businesses located in the region in
order to build up long-term competitive advantages
on the basis of regional intellectual resources.

The problem of assessment of Russian regions’
innovation potential has been studies by different
authors. Thus, the paper [6] studies the innovative
potential of the regions. The authors of the project
Innovation Development Strategies — Innovative
Russia — 2020 [6] also point out successful
innovation-active subjects of the Russian
Federation (regions) and refer to them St.
Petersburg, Novosibirskaya Oblast, Tomskaya
Oblast, the Republics of Tatarstan and Mordovia.

Innovation potential of the regions cannot be
developed if key elements of innovative
infrastructure are not built up. These key elements
include technological transfer centers, technology
parks, innovative technological centers and
venture capital firms. Innovative infrastructure is
the basis for innovation potential to develop,
which enables to boost other potentials of regional
competitiveness: human resources, financial,
production and investment potentials (Fig. 3).

Today, the most developed — from the
standpoint of innovation potential — Russian
regions have all essential elements of the
innovative infrastructure. Thus, since 2002, 13
offices of technology commercialization have
been created in all universities and research
institutes in Tomskaya Oblast. A design
technological business incubator has been set up
under Tomsky Polytechnic University, where
more than 86% of companies implement projects
directly  related with  development and
introduction of new technologies. In Kaluzhskaya
Oblast four innovative business incubators operate
and they function effectively, which means that
tax revenues flowing into the region’s budget from
the companies located in the business incubators
fully cover the costs paid from the Oblast’s budget
for setting up such structures [7].

The problem related to the assessment of
performance of the regional innovative
infrastructure is rather new for this country. Earlier,
major efforts — both at the federal and regional
level — were directed on creation of different
elements to support innovation activities. As a
result, the key elements of the regional innovative
infrastructure have been created in Russian regions.
However, as a whole, the performance of these
tools remains low in the country.

When assessing the performance of a region’s
innovative infrastructure the multidimensionality
of this notion has to be taken into account. An
innovative infrastructure has to meets the needs of
different stakeholders:

regional government agencies;

region’s businesses;

innovative infrastructure organizations, etc.

Innovative infrastructure

v

Innovation potential

v

Creation and development of high-tech production

— v

Human resources po-
tential

Production potential

Investment and finance
potential

— =

» Competitiveness of a region on the basis of innovations

Fig. 3. Innovative infrastructure in the formation of region’s competitiveness
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Correspondingly, innovative infrastructure
efficiency, Erep can be measured as:

ER&D = f(Eorg.; Ebusiness; Ell)’
where  Eor organizational efficiency,
characterizing the impact the infrastructure
organizations make on the region’s innovation
development indexes; Ewusiness — economic efficiency
(profitability) of innovation-active businesses in the
region; En — economic efficiency of the innovative
infrastructure organization in the region.

The first index is dynamic and can be
measured by the dynamics of the innovation
activities in a region versus other comparable
regions. The other two indexes can be measured
by the profitability indexes of companies and
innovative infrastructure organizations.

It is worth mentioning that there is no
satisfactory statistics which permits analyzing and
comparing indexes of innovative infrastructure
development between each other. Research has
been carried out in the USA and European Union
[8], as for Russia, no consolidated research has
evr been done.

Moreover, there is no entrenched opinion
about what is the right way to define how
efficiently certain elements of an innovative
infrastructure function — technology parks and
business incubators [9]. This can be explained by
diversification of their forms, missions, lines of
business and functions. In addition, research [9]
says it is impossible to develop unified approaches
to assess how efficient these elements of an
innovative infrastructure are because of different
missions they strive for.

The aforementioned makes it justifiable to use
a benchmarking approach when assessing how
efficiently a regional innovative infrastructure
functions. Benchmarking becomes the most
important stage in innovation diagnostics, which
is a process when goods and business practices of
a company are compared to those of competitors
or leading companies in other sectors in order to
search for means to increase quality of goods and
efficiency of a company. When it comes to
technology parks and business incubators, we can
say that with benchmarking it is possible to find
ways to excel their activities, which will result in
their stronger role in the regional system of
innovation generation, support and maintenance.

Applying benchmarking approach and analysis
of practices in the best innovative regions we can
say that some factors are crucial for innovative
development, such as: presence of universities in
the region which perform as knowledge generators
and labor suppliers for innovation active business;
interest of the region’s companies in innovation
development and investments in innovation;
government support and intensive chain
interaction between stakeholders involved in
innovative activities [10].

We have to say that creation of an innovative
infrastructure in regions which do not have
considerable natural resource or production
potential is important not only for their innovation
development, but also for their competitiveness as
a whole.

The Republic of Mordovia is one of such
regions in Russia. The region does not have rich
natural resource reserves and its strategic
production sectors are considerably less developed
comparing to the neighboring subordinate entities
of the Federation. In the rating of investment
attractiveness of 2012, the region takes 67%
position by investment potential and 63" position
by investment risk, belonging among the group of
regions with insignificant potential and moderate
risk. However, positions of the region are much
better by innovation and infrastructure potential
(43 and 38™ places correspondingly). Mordovia
was one of the ten innovative regions of Russia
until 2012.

The strategy of socio-economic development
of the Republic of Mordovia up to 2025 defines,
as the major development goal of the Republic of
Mordovia, increased competitiveness of the region
due to innovation sector of economy and
improved quality of life of its population [10].

Today, the major lines of development for the
economy of Mordovia are to boost innovative
activities of companies, increase production
(primarily — high tech products), saturate the
market with up-to-date competitive products,
improve research and development potential of the
companies, create export-oriented and import-
substituting productions, strengthen material and
technical facilities in all sectors of the economic
complex. They also work to form elements of the
innovative infrastructure: a business incubator for
small businesses has been built up, a venture capital
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fund has been set up on the principle of private and
public partnership, a guarantee fund for small
business support has been created, a decision has
been made by the Russian Federation Government
to found in Mordovia a technology park in the field
of high technology, a number of consulting
organizations have been set up.

Even though scientific and innovative
activities are activated, the republic still lacks
consistency in the subjects of innovative activities,
efficient interaction between innovative process
stakeholders, information and communication
technology is used poorly when implementing
innovations, there is lack or inconsistency in the
elements of the public system which support
research and development and innovative
activities at the regional level. So, as to improve
the situation in this field an effective innovative
infrastructure has to be created in the region.

Currently, the innovative infrastructure of the
region is mostly concentrated in Saransk and it is
built on the basis of the National Research
University named after N.P. Ogaryov and a high
technology park, which is now being created. The
most important element of the Technology park
is meant to be Innovation and Industrial
Complex, which is built on the basis of the
Research Institute of Light-Emissive Device
named after A.N. Lodyguin and which include
companies involved in projects related to
development of materials and components of
electronics and element basis for information and
communication technology.

This complex is designed to boost the
development of innovative and industrial clusters
of the republic and federal significance. They
include: electronic device production on the basis
of silicone carbide and gallium arsenide,
optronics, energy-efficient devices, among them
the ones on the basis of bright LEDs.

However, the construction work in the
technology park has not been finished yet and the
efficiency of this project can be assessed only in
its future perspective.

As of December 2012, the region Ilacks
innovative companies with dynamic development
[10]'. A considerable part of projects in the

' None of the companies of the region is in the
rating of 100 innovation active middle companies

100

republic is oriented on the neighboring regions,
which are more developed from the industrial
standpoint, such as Nizhegorodskaya Oblast, the
Republic of Tatarstan.

Apart from the aforementioned elements of
the innovative infrastructure, the region also has
12 innovation and technology centers, a transfer
technology centre, a regional venture capital fund.

In order to improve efficiency of the
innovative infrastructure and provide innovation
development in the region it is essential to focus
efforts on the elements which are still missing and
which should guarantee:

support and provision of funding for the
innovative projects, located in the “poison valley”
(projects at an early development stage, which
require investing in the amount between 2 and 25
million rubles). According to the calculations
made by the agency Expert — RA, the availability
of funding which regional innovation programs
provide for innovative companies (including
regional venture capital funds) was between 2%
and 20%, which is much lower of the similar
index in Europe and the USA (between 45% and
60%) [11];

competition support for the already existing
innovation companies, which is designed to
increase efficiency of RIS. Currently, such
subsidies are distributed proportionally between
all companies which apply, i. e. distribution of
subsidies does not have economic feasibility. As
for funding of the innovative infrastructure
elements that include technology parks and
business incubators (built at higher institutions of
the technology commercialization centre and, as
a rule, financed from the funds of the federal
budget);

The business incubator at the National
Research University named after N.P. Ogaryov,
in Mordovia, mostly include companies which has
been set up in accordance with law 217-FZ. Their
number, due to objective obstacles which are
related to registration of such companies, is not
big and there is no multiplication effect. It is
necessary to improve openness of the regional
innovative infrastructure elements and to create
comprehensive system for research, support and
training of entrepreneurs in the innovation field.
This system must not be limited to start-ups or
development of small innovation business, but
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must embrace, as well, search for innovation
inside businesses, favorable environment for
generation of innovation in the existing
companies.

So, the increased efficiency of the innovative
infrastructure is going to favor the innovation

development of the region. For such
regions as the Republic of Mordovia, where
innovation potential is pulling off other
competitiveness components, this line of
activities becomes a considerable reserve to
increase competitiveness.
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UDK 519.86
D.A. Garanin, N.S. Lukashevich

THE EVALUATION OF INVESTMENT ATTRACTIVENESS
OF THE PROJECT USING THE GENERALIZED INDICATOR
AND REDUCING THE DEGREE OF SUBJECTIVITY

H.A. I'apanun, H.C. JlykameBuy

OILIEHKA MHBECTHUIIMOHHOW ITPUBJEKATEJIBHOCTU ITPOEKTOB
C HUCIIOJb30OBAHUEM OBOBIHIEHHOI'O ITOKA3ATEJIA
N CHUXEHUEM YPOBHA CYBBEKTHMBHOCTHU

In general, investment decision is an evaluation of the proposed alternatives for the investor using a set of
indicators. It seems to be appropriate to use a method of the potential distribution of probabilities when investors
know only the data of relevant characteristics of the investment projects. The application of the method is presented
and it is shown that the quantitative estimates calculated by this method are relative and strongly depend on the
choice of the base project.

GENERALIZED INDICATOR. BAYESIAN CRITERION. SHANNON ENTROPY. SUBJECTIVITY.

HpI/IHFITI/IC MHBCCTULIMOHHOI'O PCUICHHUA B o01IeM cJyqyac npeacTraBIsACT coboit OLICHKY MnpeajaracMbIX NHBC-
CTOPY AJIBTEPHATUB 10 COBOKYITHOCTU IMOKAa3aTeJICH. npeZ[CTaBJTHeTCH HeﬂeCOO6pa3HI)IM HCITOJIb30BaTh METOM I10-
TEHIMAJIbHOTO pacIpeacICHUs BCpOHTHOCTCﬁ B YCJIOBHAX, KOTJa MHBECTOPY U3BCCTHBLI JIMIIDb JaHHBIC O COOTBET-
CTBYIOIIIMX YaCTHBIX XapaKTCPHUCTUKAX HII. npeI[CTaBJ'[CHa aHp06aHI/I${ METOOa, M IMOKa3aHO, YTO KOJIHMYECCTBCH-
HbIC OICHKHM, paCCUYUTAHHBIC ITO 9TOMY METOAY, OTHOCUTECIbHBI U B CUJIBHOM CTENEHU 3aBUCST OT Bb160pa 6azo-

BOTI'O ITPOEKTA.

CBOJIHBIM MOKA3ATEJIb. KPUTEPU BAMECA. BHTPOIUA INIEHHOHA. CYBLEKTUBHOCTb.

Investment decision is generally an evaluation of
the alternatives proposed for the investor on the
basis of the indicators and the selection of the
projects according to the existing conditions
(constraints). If possible, the multi-criteria problem
usually reduces to a one-criterion issue by introducing
a generalized criterion to simplify the problem [5].
In our case, this criterion could be the generalized
index of the investment project attractiveness.

For the convolution of partial indicators related
to a particular investment project, it seems
reasonable to use the method of the potential
distribution of probability. An information situation
exploiting this method is characterized by the fact
that investors know only the data on the
corresponding private characteristics of investment
projects. In this case, it seems appropriate to put
forward a hypothesis of a linear convolution of
some partial dimensionless parameters [5].

There is a sufficient number of different
methods for determining the weights of such
convolutions. They are all based on a particular

behavior model of the social and economic
systems, which is usually postulated informally.
Meanwhile, a greater objectivity is typical of the
models built using the principle of maximum
uncertainty. One possible approach to evaluate
these weights, which is based on this principle, is
the method the potential distribution of
probability. The content of this situation may be
represented by the following scheme.

Let consider » investment projects which, in
their purpose and contents, are competitors in
terms of investing funds. Each of these projects is
associated with a set of characteristics that define
its investment attractiveness.

Let such characteristics be m. Define x;

(i :I,_n, j=1,m) as particular indicators of
comparable projects. Initial data in this case are
conveniently situated in a matrix

X111 X21
X=|xn x»
Xin X2n

Xml
Xm2 |-
X mn
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Weight of the j-th characteristic in the
distribution of funds to achieve the desired level
of investment project efficiency is generally
unknown. It is required to assess the weight of
each characteristic in the distribution of resources
taking into account the objectively existing
uncertainties.

The principle of a potential distribution
postulates an application of the Bayesian criterion
as a comprehensive indicator for measuring the
attractiveness of the project. It has the following
form

bi= Z P rip (1)

j=1

where r; — dimensionless parameters, r; = Xj / Xy,
if an increase in x; leads to growth of b and
1 = X/ xy; if the increase in x; leads to the
reduction of b; x,; — characteristics of the standard,
which is considered as one of the projects.

Then the weighting factors p, (j =1, m),

reflecting a pattern of environment behavior are
found by maximizing the Shannon entropy [1, 3]

H=—Z}pjlnpj—>max ()

j:
under the constraints

m m

> p;=1 [I7} =const. (3)

j=1 j=1

It can be shown that the expression for
estimating weights in this case has the form

-1

i=1

Constraints (3) postulate the normalization
and constancy of the geometric mean. Physically,
this means that the relative increase in the weight
of the j-th characteristic is in proportion to the
relative increment of the level of the same
characteristic among the totality of the considered
projects, and the proportionality coefficient
depends on the level achieved.

Thus, by calculating with expression (4) the
significance coefficients, it is possible not only to
rank the private indicators on their contribution,
but also to choose the most attractive project from
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the offered alternatives. The efficiency of the
method is demonstrated in the following example.
Initial data for five specific indicators of five
alternative projects are shown in Tab. 1.

Table 1

Characteristics of alternative investment projects

Projects
1 2 3 4 15
Value| 1 | 1.3 0.7 |26 1.1

Projects characteristics

1. Net  Present
(NPV), min. rub.

2. Profitability Index (PI) | 1.2 | 1.5 | 1.3 | 1.7 | 1
155(14.2117.5| 13 | 17

3. Internal Rate of Return
(IRR), %

4. Return on investment| 45 | 30 | 65 | 35 | 50
(ROI), %

5. Payback period, years 3 4 5 316

Reduced matrix of initial data, calculated by
expressions (2), where the standard accepted is
project 1, is as follows:

1 13 07 26 1.1]
1 125 1.08 1.42 0.83
R=|1 092 1.13 084 1.1 |. (5)
1 067 144 0.78 1.1
1 075 06 1 0.5

Then the matrix of calculated by expressions
(I-4) integrated indicators of investment
attractiveness of alternative projects equals

B=[1 094 098 124 0.9]. (6)

The weighting coefficients for particular
projects characteristics calculated by the expression
(4) are summarized in Tab. 2.

Table 2

Importance (significance) of the characteristics

Projects characteristics Coefficients
1. Net Present Value (NPV), mln rub. 0.16
2. Profitability Index (PI) 0.18
3. Internal Rate of Return (IRR), % 0.20
4. Return on investment (ROI), % 0.20
5. Payback period, years 0.26
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Analyzing the results of the calculations, we
can conclude that the most attractive for the
investor is project 4, because it has the highest
generalized index.

Emphasis on the subjective evaluations
of the importance of project characteristics

Another conclusion that can be drawn on the
basis of the initial data and the calculations is
that the payback period is the defining
characteristic of these projects is, and has the
highest weighting factor. However, it makes
sense to take into account the opinions and
experience of qualified experts in the evaluation
of the project characteristics importance. For this
purpose, it is advisable to take into account the
subjective opinion of experts in the formation of
the matrix (5).

Typically, these problems are solved by
estimates formation (usually in points) for all
characteristics and then assigned weighting
coefficients for characteristics in order to
convolute them further into a generalized index.
However, in this case, the problem, which is
shown on the stage of grading, is to formalize the
intuitive approach. The method based on the
minimization of participation of experts’ opinion
should be recognized as a more objective method.
This approach requires the expert to place a
number of preferences for project characteristics,
and weights are calculated using the principle of
maximum uncertainty. It can be shown, that
under these conditions, the most objective scale is
Fishburn estimates [3, 6]

p o 2m=l+D 7)

T mm+1)

where » — number of estimated characteristics;
j— rank in the scale of priorities for the j-th
characteristic.

In other words, it suffice to place the data in
order of importance (significance, impact, etc.)
and to determine the weights by the expression (7).
Then the results in Tab. 2 should be recalculated
according to the subjective factor of the first order
(the importance of the project characteristics).
Continuing the example, we can assume that, in
the opinion of experts, the prioritization of the
relevant characteristics of the projects and the
weights look like as shown in Tab. 3.

Table 3

Subjective priority of characteristics

Projects characteristics Priority | Coefficients

1. Net Present Value (NPV), 4 0.13
min rub.

2. Profitability Index (PI) 3 0.20

3. Internal Rate of Return 5 0.07
(IRR), %

4. Return on investment 1 0.33
(ROI), %

5. Payback period, years 2 0.27

Then weighting factors for characteristics of
the projects taking into consideration a subjective
factor can be calculated by the expression

Qj:YP3j+(1_Y)Pnj» J=1m, (8)

where y — the degree of trust to experts; P —
expert (subjective) assessment of the j-th
weighting factor; Py potential (objective)
assessment of the j-th weighting factor; n —
number of estimated characteristics.

The results of this recalculation with a 50 %
level of confidence in expert opinions are
summarized in Tab. 4. The analysis of the results
indicates the sensitivity of the method to
both an objective and a subjective factor (see
Tab. 2, 4).

Changing y from no-confidence level (0 %) to
absolute confidence level (100 %), we see the
convergence of the results to the limits either for
the purely objective or for the purely subjective
assessment.

Table 4
Generalized evaluation of the characteristics
importance
Projects characteristics Coecfficients
1. Net Present Value (NPV), min rub. 0.14
2. Profitability Index (PI) 0.19
3. Internal Rate of Return (IRR), % 0.13
4. Return on investment (ROI), % 0.27
5. Payback period, years 0.27
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Emphasis on the experts’ opinions
in the evaluation of alternative investment projects

So far we have considered a problem of the
subjective opinions of experts in assessing the
significance of the projects characteristics. The
second scale of the original Tab. 1 includes a list
of projects. So, expert opinion must be
formalized by taking into account the preferences
among investment projects. According to the
experts, projects are ranked in the order of
preferences, and then with an expression similar
to (7), weights reflecting the quantitative
measure of preference are estimated (taking into
account the subjective factor of the second
order). With the problem being solved, let us
assume that the evaluation by experts allowed to
place the projects in the order of preferences,
presented in Tab. 5. From the calculation results,
summarized in Tab. 5, it is seen that the
subjective evaluation given by the experts does
not agree with the more objective and potential
estimates. Thus, the generalized evaluation of
investment attractiveness, calculated by the
expression similar to (8), takes into account both
of these factors.

Table 5

Expert opinion in the evaluation
of projects preference

Projects
Parameters

1 2 3 4 5
Project priority 2 1 4 5 3
Assessment of the «weight»|0.27(0.33|0.13]0.07| 0.2
of preferences
«Potential assessment» (6) 1 10.94(0.98|1.24| 0.9
Generalized assessment of|0.64|0.64|0.56 |0.66 [0.55

investment attractiveness

Thus, the most preferred investment project is
project 4.

Investigation of the effect of choice standard

We have shown above that formalizing
information situation of potential distribution of
probability involves the formation of Bayesian
criterion (1), to assess the weights of which we

106

introduce the dimensionless parameters #; . It uses
the concept of a «standard», and each of the
projects can be considered as such. In fact, it is
necessary to consider the following feature of this
method.

Let us apply the abstract matrix X that
contains m specific indicators (characteristics) of
some »n comparable projects in Tab. 6.

Table 6
Initial data for investigation
Characteristics Projects (i)
" 2 3| 4] s

1 11 34 24 67 76

2 23 23 54 46 34

3 21 12 34 45 56

4 23 32 23 32 23

5 43 56 12 11 44

To go to the dimensionless matrix of
indicators, we use the expression r; = X;/ Xg in
formula (1).

The following Tab. 7 presents input data in
case project 1 is selected as a standard (basic
project).

Table 7

Input data (project 1 — basic one)

Characteristics Projects (i)
0 1 2 3 4 5
1 1 3.09 | 2.18 | 6.09 | 6.90
2 1 1.00 | 2.34 | 2.00 | 1.47
3 1 0.57 | 1.61 | 2.14 | 2.66
4 1 1.39 | 1.00 | 1.39 | 1.00
5 1 1.30 | 0.27 | 0.25 | 1.02

The use of the expression (4) when selecting
project 1 as the basic one (standard) gives the
following values of weights

PO =[0.07 0.17 0.17 0.23 0.36]" .
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Similarly, the weights are calculated when

selecting project 2, 3, ...: as a standard.
P? =[0.17 0.14 0.08 025 0.36]";
PP =[0.13 0.35 0.24 0.20 0.08] ;
PY =028 0.22 0.23 021 0.06];
PO =[027 0.14 025 013 0.21] .

Analyzing the results, it must be admitted that
the choice of the project as the base one affects the
weighting factors of their characteristics. In other
words, the weight of the private indicator in the
complex characteristic of the project is highly
dependent on the choice of the base object for
comparison. Since the weighting factors are only
for internal operations, their use for other purposes
ignoring this method is incorrect.

Let us consider the effect of the base project
selection on a generalized indicator (1). To do
this, using the above-mentioned weight P;, we
calculate the value of the indicator (1) for the
different cases of base project selection:

bV =[1.00 127 117 156 1.79)];

b =[0.79 1.00 092 1.22 141];
b® =[0.86 1.09 1.00 1.33 1.53];
b® =[0.64 0.82 0.75 1.00 1.15];
b =[0.56 0.71 0.65 0.87 1.00].

The comparison %, i =1, nshows that the

selection of the base project also strongly affects
the absolute values of the generalized indicator.
Therefore, values can be used only for
comparison on a «better or worse» principle in
the formation of a number of preferences for the
projects under consideration. Thus, it is easy to
see that, in all cases, when selecting the basic
project, a number of preferences remains
identical: 5, 4, 2, 3, 1, despite the fact that the
absolute values vary significantly in case the basic
project changes.

Thus, the potential distribution of probability
can be successfully used for the qualitative
comparison of a number of projects in the form
of preferences. The quantitative evaluation of both
weights and generalized indicators calculated by
this method is relative and strongly depends on
the choice of the base project.
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MOBILE TECHNOLOGY IN SUPPORTING
E-BUSINESS — CHANCES AND CHALLENGES

A.A. Mupomo6os, }0.A.C. Mskuo

MOBWJIBHBIE TEXHOJIOTUU UIA INOAJAEPXKKN
BJIEKTPOHHOI'O BU3HECA — BO3MOXHOCTHU N BbI3OBbI

Paper discusses the chances and challenges of contemporary e-business mobilization process. Mobile
applications are characterized as an applications running in various mobile devices. In the business context, mobile
applications usually have an over Internet into back-office systems. Because of the lack of the computing power
and slow wireless connections, the calculations of the presented data is done on the back-end and the presentation
is done on the mobile device. Paper explains that correct choice of mobile apps is a promising approach to improve
the efficiency of business processes and to reduce operative expenses in organizations.

MOBILE TECHNOLOGY. E-BUSINES. MOBILE CUSTOMER APPLICATIONS. MOBILE BUSINESS APPLICATIONS. FRONT-END
DEVICES. COMPUTATION POWER. PORTABILITY

OO0cyXIaroTcsi BO3MOXKXHOCTA U BBI30BBI COBPEMEHHOIO IIpollecca MOOMIM3ALMM B 3JIEKTPOHHOM OM3HEce.
MoOuibHbIE MPUIOXKEHUSI PEACTABISIOT COO0I MPOrpaMMHbIe MPUIOXKEHUS (PYHKIMOHUPYIOLIME B Pa3IUUHBIX
MOOWJIBHBIX YCTpOCTBax. B KOHTEKCTE COBpeMEHHOTO OM3Heca, MOOMIbHBIE TIPUJIOXKEHUSI, COSIUHSIIOTCS Yepes
HHTEepHET ¢ TpaaMIIMOHHBIMUA 03K-O(MUCHBIMUA TPWIOXKEHUSIMU. OIMHAKO BCJIEACTBUE OTPAHWYCHMI MO BBIYMC-
JIUTEIbHOM MOILHOCTU M HU3KON CKOPOCTH OECHpOBOJHOM CBSI3U, BCE HEOOXOAMMbBIE pacyeThl ¢ JAHHBIMU BbI-
TOJIHSIIOTCSI HA CepBepe M TPENICTaBJISIOTCS Ha MOOMJIBLHOM YyCTpoiicTBe. B craThe mokazaHO, YTO TpaBWIbHBIN
BBIOOP MOOMJTBHBIX TTPUIIOKEHUI SIBISIETCST YCJIOBUEM TIOBBIIICHUST 3¢ (MEKTUBHOCTA OU3HEC-TIPOLIECCOB U COKpa-
LIEHUS OTIePATUBHBIX 3aTpaT B YCIOBMSIX OpraHU3alMMU.

MOBUJIbHBIE TEXHOJOTMU. BJEKTPOHHbIM BU3HEC. MOBMWJbHBIE MPUIOXEHHWS TMOJb30BATEIBCKOTO KJIACCA.
MOBWJIbHBIE TPUJIOXEHMS [IISl BUSHECA. YCTPOWMCTBA KOHEYHOTO MOJIb30BAHMS. BbIYMCIMWTEIBHAS MOLIHOCTb.
MOPTATMBHOCTD.

I ntroduction. In recent years the development
of mobile communication technologies and
devices have improved and dramatically changed
the way people communicate in private and in the
business. The new mobile technology based
possibilities of communication have opened new
ways to exchange information at anytime and
anywhere. Especially this can be seen in the
business where knowledge and information are
understood increasingly as production factors
enabling the sink of process costs and the
improvement of business processes. A real-time
access into the knowledge and information are

preconditions for improved processes and for
more efficient use of the work schedule.

The possibility to communicate by means of
electronic communication devices, causes the
development of new or improvement of existing
technologies and vice versa. At the same time to
the improvement of the technical possibilities,
companies are facing the challenges of their useful
application in all fields of the everyday business.
The use of mobile phones is not anymore limited
to the communication and interaction between
peoples. E-mail, SMS and instant messaging have
become a standard communication medium. The
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recent improvements of mobile communication
devices and communication technologies have
enabled the mobilization of classical IT systems in
business. The number of remote and mobile
working employees is increasing as they more and
more work remotely or they are required to be
accessible outside of the office times.

The globalization of the business is understood
as one of the deciding factors a corporation needs
to utilize to survive in the market. The changes
caused and enabled by the mobile technology may
improve the efficiency of the whole economy.
From a single company the question is not
anymore, whether they should utilize mobile
technology in their business but for which
purposes and where the mobile technology shall
be utilized.

Not with standing technical possibilities of the
mobile technology, its limitations narrow its
application area. Therefore, companies are facing
the question of the profitable use of the mobile

technology in their everyday business. New
changes are raising new challenges. The
meaningful and beneficial use of mobile

technology requires careful analysis and realistic
planning considering all its drawbacks, limits on
the one hand and possibilities on the other hand.

This work focuses the chances and challenges
of the use of mobile technologies in business. In
the following sections the mobile technology and
identify some typical characteristics and
challenges are discussed. After that a closer insight
into the e-Business in respect of mobilization is

delivered. Additionally some critical factors for
the use of mobile application in business are
presented and discussed. By means of two
examples the mobilization benefits of e-Business
are demonstrated.

Mobile technology

Faster access to information is today in the
business more important than ever before.
Founded decisions may be made only based on
valid and up-to-date information. The place
where the information is saved does not play a
role. The quality of the information and the
accessibility are more important. The information
access is enabled by a front-end device.

Fig. 1 depicts the development of
communication devices since 1960s till today. The
considered period of time is subdivided into three
generations. For each generation the technology
development, enterprise demand, vendor response,
and features are considered. During the first period
the technology developed was based on the voice-
only mobile-communication. This technology was
because of high costs and missing infrastructure not
wide spread. For the enterprises the technology was
not yet secure and enough and the performance
was too low. At the end of this era the first digital
cellular phone was published. The second
generation from 1990s-2000s was based on the use
of the cellular phones and its new features in the
communication. Communication devices in this
generation supported already e-mail and
calendaring functions and possessed already some

Voice Messaging Applications
1880-90s 1990s-2000s 2007=-...
Generations ?
Technology Voice-only mobile ‘ Mobile messaging capability Application-centric
development phones armive (1983) emerges on cellular phones phones arive (2007)
En;‘;;g;':: © Better security against © Better security and access © Better security and
eavesdropping and fraud, to corporate messaging, access to corporate
better performance server-based PIM applications
res"eg:g; © Introduced digital @ Introduced enterprise @ Upgraded security
P cellular (1991) wireless e-mail and (2009-10)
calendaring (1999)
Features @ Subscriber-based ID @ - End-to-end data encryption @ Security mode! derived
and authentication (via SIM « Remote wipe from the features of the

card in GSM, for example)

« EAS policy support

second generation, but on
all major OSes (2011-12)

Fig. 1. Development of communication devices according to [1]
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implemented security standards. The 3%
generation beginning at the end of the first decade
of 2000 brought a novel application centric
phones with integrated touch screen and camera,
high performance processors and large memory.
The 3rd generation devices are the precondition
for the mobile business.

The number and diversity of various front-end
devices that are used in e-Business applications is
continuously increasing. To be applied to the e-
Business, the use of various front-end devices
should be profitable and the devices should fulfill
the various needs of business, like adaptability and
usability in business processes as well as various
user habits. The fulfillment of various kinds of
needs requires the knowledge about the challenges
and their solutions as well as about the mobile
devices and their limitations.

First we present various typical front-end
devices and discuss their properties. After that we
are given a closer look into the similarities and
common characteristics of e-Business applications
and compare the fulfillment of the needs of e-
Business application by front-end devices. After
that we will consider challenges from the
hardware, software, and organizational points of
views. We are focusing on mobile devices and on
solutions for specific problems arising from the
use of mobile devices in e-Business.

Mobile devices may be classified in multiple
ways, for example by purpose of use, by used
technique or supported technologies, or by user
interfaces. In this work front-end devices are
classified by the device class.

The class laptop

Laptop computers, also known as notebooks,
are portable computers that you can take with
you and use in different environments. They
include a screen, keyboard, and a track pad or
trackball, which serves as the mouse. As laptops
are meant to be used on the go, they have a
battery allowing them to operate up to 12 h
without being plugged into a power outlet.
Laptops also include a power adapter that allows
them to use power from an outlet and recharges
the battery. Because of the portability of laptop
computers, the hardware components used in
laptops are designed to use less electric power
than those in PCs. Laptops are more expensive
than PCs with an equivalent computational
power. Laptops are capable to access wireless

into a network and onto the Internet via WLAN
or UMTS.

The most significant difference between a PC
and laptop is the smaller screen size of laptops
and lower resolution. Laptop computers are
further classified according to the screen size.
Subnotebook are laptops with screen size between
11»and 15». Netbooks are laptops with screen size
smaller than 12». The borders between these sub-
classes are not exact.

The class mobile phone

A mobile phone is first of all a telephone that
may be used location-independently. Beyond the
telephone functionality, modern mobile phones
have additional features such like MP3-player,
camera, SMS and MMS messaging. A shorten
keyboard, «T9» — text on nine keys, is used for
textual input, i. e. One and the same key is used
to input multiple characters. The computation
and graphic power of mobile phones is low and
the use of the Internet is limited. The screen
diagonal is only a couple of cm long and the
screen has a low resolution. For example, the
resolution of Nokia E52 is 240px x 320px,
whereby it is one of the highest resolutions in its
class.

The class smart phone

A smart phone combines a mobile phone with
a PDA (Personal Digital Assistant). A smart phone
provides a number of various functionalities. A
smart phone has in most cases a multipoint-touch
screen and a virtual keyboard. Commonly a smart
phone has a screen that is usually nearby as large
as the device itself. In most smart phones there
are only one or few physical buttons. The
computational power of smart phones is larger than
in mobile phones. Typically, modern smart phones
have a high resolution display up to 768x1280 pixel
and screen size up to 4.5 inches. The functionality
of a Smartphone can easily be widened by so called
mobile apps that are software applications designed
to run on smart phones, tablet computers and other
mobile devices.

The class tablet computer

A tablet computer (or tablet) is a small
computer similar to laptop designed primarily for
the mobile use. Tablets are operated by touch
screen whereby the user’s finger functions as a
mouse and cursor. Tablets use a lightly modified
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operation system versions like Windows or Linux.
Additional hardware, like keyboard, and the
Internet connection may be adapted via wireless
connection. Tab. 1 sums up the various front-end
devices discussed above. The classification is done
according to the device type.

Challenges and solutions with hardware

This section deals with the challenges
bounded with the hardware of front-end devices
as well as with their solutions.

The first challenge is the different screen sizes
of front-end devices. Screen sizes vary between
3.5” of smart phones to 14—15” in laptop PCs to
over 20» in desktop PCs. Consequently, the
characteristics of the various front-end devices
must be taken into account during the design of
the user interface. Additionally, the usability of
the application has to be carefully designed
because of differences of front-end devices.

As an example, Fig. 2 illustrates the screenshot
of the Lufthansa portal. The site is optimized for
mobile devices. However, the mobile version is
limited to the most essential functionalities. The
scroll function is restricted to the horizontal
direction and supports them visually through the
half visible «Miles & More» button. Even more
significant is the difference between a desktop PC
a mobile phone, because of the display size of only
1.5—4.5 inches diagonal. It is therefore necessary
to adjust the screen content for the device.

The limitation of the screen size is difficult to
correct for devices using the traditional technology.
Current research work is done on roll able displays.
These displays may improve the difficulties of
today. A further approach is to integrate a small
projector into a mobile device. The projection can
be done onto any ground and functions analog to
a touch screen. For example, the current time may
be projected onto the hand of the user. By using a
projection as a screen would eliminate the
limitations given by the screen size.

In order to support users, it is important to
adapt the monitor content on the devices. For
web pages and web portals the adaption may be
done by using special style sheets. However, it is
important to note whether a Web view of 1:1 is
needed for the mobile device. In complex cases it
may be better to write special Apps (small
applications for mobile devices), because by doing
so all functionalities of the mobile device may be
used. The drawback in apps is the heterogeneity
and missing compatibility of various mobile
platforms. In some cases code generators and
cross-compilers may be used for the development
of apps. For example, the cross-compiler
developed by the Cross-Compiling Project XML
VM generates from the byte code of an Android-
App (Java) an iOS-App (Objective-C).
Additionally, the XML VM supports .NET, Ruby
and Java script. The support for further languages
is planned.

Table 1

Classification of mobile devices

Device type /
Challenge

Screen-
diagonal, inch

Computation-
power, GHz

Network-
function

Data input

Talk
time, h

Internal
memory, Gb

Mobile phone

ca. 2.4

<0.6

GSM
UMTS
WLAN

Keyboard (T9)

6—8

<16

Smart phone

3—4.5

> 0.5

GSM
UMTS
WLAN

Qwerty keyboard,

virtual keyboard

32

Tablet
(Slate,
Convertible)

7-10, 11-15

1, 2x1.4

WLAN
UMTS
GSM
LAN

Qwerty-keyboard,
virtual keyboard

64, 120

Netbook

10—12

1.2

LAN
WLAN
GSM
UMTS

Qwerty-keyboard

160

Laptop

13—18

2x2 GHz

LAN
WLAN
GSM
UMTS

Qwerty-keyboard

1.5-9

250
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Fig. 2. Adaption of the Lufthansa portal for mobile devices

Another possibility is the slicing — tree based
web page transformation. In the first step, only
a thumbnail of the web page is displayed. This
thumbnail is linked to various fields. The thumbnail
is used to navigate through the content page
displayed which is processed in a tree structure.
The advantage here is that no zooming or
scrolling is necessary. The drawback is that this
mechanism requires an additional proxy server to
perform the processing of the Web sites.

A further challenge is the not uniform and
relatively low computing power of mobile devices.
Therefore, computationally intensive applications
on mobile devices are currently not practicable.
This could be improved by virtualization of
applications. In the case of virtualization
calculations would not run on the device that is

used for the data presentation only. The
computation is parameterized by the mobile
device. The calculation results will be shown on
the screen of the mobile device.

The differences in the performance of the
underlying network may hinder the broad use of
mobile solutions it the business. In Tab. 1, the
transfer speeds are listed. The mobile providers in
Germany support almost everywhere the slower
GSM standard, GPRS and EDGE. A transmission
rate of up to 236.8 kBit/s downstream (from the
network to the mobile device) is possible. UMTS
and HSPA (High Speed Packet Access, Update for
UMTS) is mostly available in urban areas and
offers transfer rates of up to 14.4 Mbit/s HSPA
(Release 6). Without HSPA release 6 only 384 kBit
/ s transfer rate is possible. There are other UMTS
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|
Table 2
Comparison: transmission rates
HSPA
GSM GPRS EDGE UMTS Rel. 5&6

Transmission Leitungs- Packet- Packet oriented Packet oriented Packet oriented
method vermittelnd | oriented
Transmission rate| 9.6 kBit/s | 171.2 kBit/s | Downlink: 236.8 kBit/s| Downlink: 384 kBit/s | HSDPA: 3.6 MBit/s
(Theoretical) Uplink: 118.4 kBit/s Uplink: 64 kBit/s HSUPA: 1.44 MBit/s
Transmission rate| ~9 kBit/S | ~40 kBit/s | Downlink: ~170 kBit/s | Downlink: 360 kBit/s
(in the practice) Uplink: ~95 kBit/s
Always-On No Yes Yes Yes Yes
Availability Since 1992 | Since 1999 Since 2006 Since 2004 Since 2007

releases providing even higher rates. However, the
providers have refrained, as it requires large
investments in infrastructure, and a successor to
UMTS is already known. The successor of the
UMTS is the LTE (Long Term Evolution). LTE
enables transfer rates up to 1 GBit/s. This speed is
theoretical because, depending on the WLAN
standard, IEEE-transmission speeds of 2 MBit/s to
100 MBit/s for mobile devices are currently
possible. Because of the in the practice significantly
lower transfer rate it is important to know in
advance how much data is transmitted and whether
this is possible with the underlying infrastructure.

Challenges and solutions with Software

In respect of the software, the highest relevance
is in the appearance of Web pages in different
browsers and devices. The challenge may be met
already by desktop PCs or laptops when presenting
one and the same site in different browsers. The
problem here is that the browser, the HTML tags
represents different. Even more difficult is it if the
Flash or JavaScript is disabled in the browser but
they are used on a web site. Here it is difficult to
find a solution. One way is to define corporate wide
guidelines. The aim of the HTMLS5 standard is to
ease this problem. This standard is currently in
development by the W3C and is expected in 2012.
Currently the browser vendors are trying to
implement the new standard. By HTMLS in
combination with CSS 3, interactive Web
applications are created that are very similar to a
native application. The HTMLS5 standard will
likely ease the creation of cross-platform websites.

Another challenge is the portability of
applications and platforms. The adoption of
applications for other platforms is on the current
state of the technic in most cases challenging. One
approach here is the so called multi-channel
development focusing the diversity of end devices.
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Multi-channel development is based on an
extensive middleware that substitutes real devices
and thus limits the use of device specific functions.
Therefore the platform optimizations for typical
user experience are not focused. An alternative is
Mobile AJAX (Asynchronous JavaScript and
XML). AJAX allows the reduction of the
transferred amount of data to the mobile device.
The advantage of AJAX is that not the entire page
must be reloaded, but that individual side parts are
updated asynchronously. However, the AJAX
engine requires more processing power, so battery
life is claimed. The Xfce-engine is a lightweight
alternative to mobile AJAX with some functional
limitations for example, regarding the selection of
tags. The Xfce-engine requires fewer resources and
is accordingly well suited for mobile devices.

Organizational Challenges & Solutions

The use of private devices makes it difficult to
get an overview of devices that are used in an
organization. The devices differ in terms of
security and the application area. In some cases
the use of private devices may be allowed.
However, for security reasons the use of private
devices may also be forbidden. Thus, a company
should clearly define which devices are for what
purpose supported. For example, the e-mail
functionality for private devices may be allowed.
Because of the high costs, the technical support
would be available for few device types only.
Equally important question is what happens in
case of loss or theft of a device. For this case
mechanisms to delete the data in the device
remotely should be enabled. As the number of
different devices is large and the capability of a
company to support many different kinds of
devices is limited, it is essential for a company to
establish clear rules on what devices are supported
and how to proceed with the devices.
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Fig. 3. Relationships of the requirements

Fig. 3 sums up challenges related to front-end
devices are placed directly in a relationship.

From the business perspective it is important
to define policies and rules for the selection of
front-end devices that are supported. The most
promising approach to solute the challenges seem
to be the HTMLS standard, as it stresses the
adoption of web applications to multiple platforms
and covers a wide range of functions necessary for
e-business applications.

E-Business Applications

E-Business is the integrated application of
information and communication technologies
(ICT) in support of all the activities of business
and execution of automatized business processes
of a company. This means that any software
program that is used in a company for the process
execution having interfaces for data exchange is
an e-Business application.

Initially, all e-Business applications provide in
most cases some kind of graphical user interface
(GUI). Typically the GUI contains control
elements (input fields, buttons, check boxes, ...)
allowing the application control. Also interfaces
between applications are possible. These
interfaces are configurable and in one or in other

way controllable by the user. Typically e-Business
applications allow and enable a data and
information exchange (reading and writing). The
following section discusses the use of mobile
devices in e-Business.

Business applications

Business applications are mobile applications
used in the business context and which are
developed for smart phones. The programming of
business apps may be a challenging task because
of the very specific mobile environment where
they are supposed to be used. Thus, the specific
situation has to be taken into account, when
designing and developing of business apps.

According to Julian Von der Neyen [2],
mobile applications may be subdivided into two
categories. The first category consists of so- called
«Mobile Customer Applications» (MCA) focusing
the communication and interaction between a
company and its clients using mobile devices.
MCAs are used in order to improve the
communication by personalization and by
delivering the required information faster to the
customer. The second category, called «Mobile
Enterprise  (Business) Applications» (MBA),
focuses the simplification of company's internal
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|
Increasing need of mobility High dynamic of the market
Flexible organizations need mobile employees The computing power and the functionality of
Shorter processing times becomes as a critical mobile end devices are increasing by sinking costs
success factor «Battle» of platforms at the system level and focus
The use of private devices require a novel | |On the services and applications
approach for mobile devices Increasing qualityand reliability of mobile
The consolidation of the IT leads to standardized | | N€tworks by lower operational costs
solutions Cloud Computing opens chances for new offers
New Generation of mobile solutions
Fig. 4. Driving factors of Enterprise Mobility according to [3]
business processes. MBAs improve business independently of the localization, time or other

processes for example by providing employees an
access to the data from anywhere at any time.
MBAs may thus make the execution of business
processes more efficient and increase the
productivity of the employees.

As business apps are per definition used in the
business context, they have to be capable to
support existing business processes. Therefore, the
application of mobile apps means total or partial
mobilization of business processes requiring
occasionally their redesign and reorganization.
Simultaneously the environment for their
meaningful application needs to be created. This
in turn leads to investments for a working mobile
ecosystem that supports the mobilization of
business processes. On the one hand business apps
are the precondition for the mobilization of
business processes and for an effective use of
production resources. On the other hand business
processes need to be modeled and defined in such
a way that they may be implemented for mobile
devices.

As business apps are used in mobile devices,
their limitations and possibilities have to be
carefully taken into account during the planning
and implementation. Depending on the used
mobile device, the main limitations are given by
the limited screen size of the mobile device, the
low network capacity, the reduced computing
power compared with typical personal computers,
and limited memory resources of the mobile
devices. Never the less, the pros of mobile apps
are often bigger than their cons or the challenges
that are coupled with them. Having an Internet
connection, they enable the supply of just in time
personalized  information  for  employees
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physical restrictions. For instance, outdoor stuff,
when making an on-site visit by a customer, may
get from anywhere and anytime an access to the
relevant information.

Criteria for the Integration
and Use of Business Apps

Mobile apps are used basically in order to
increase the efficiency of business processes. The
business process is defined as «a specific ordering
of work activities across time and place, with a
beginning, an end, and clearly identified inputs
and outputs» [4]. Work activities are carried out
by «business process actors» that are employees,
customers, or systems.

It is note worthy that not every business
process and not every business environment may
be successfully supported by mobile devices. The
success depends on multiple factors that are to be
considered and taken into account when planning
the application of mobile apps in the business.
Facing the question about a successful and
economically meaningful application of business
apps, turns to the question about the suitability of
the process, of the business environment, and of
the employees involved. A company considering
and planning the application of mobile apps to
support their business processes shall consider the
critical criteria for their integration and use in
business.

For the successful implementation of business
apps (i.e. mobilization of business processes)
depends on the environment where they are
planned to be implemented. The environment
consists of factors like information technology
(IT), organization, and stakeholders.
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Prior to the mobilization of business
processes, the organization shall investigate the
currently used IT in respect of data security, range
and availability of the wireless connections,
mobile end devices, and their capability of being
integrated into the planned or existing
infrastructure. Besides the infrastructure also the
variety of supported mobile devices shall be first
analyzed and defined. As in the market there are
a number of different kinds of mobile devices
available that are not compatible with each other
and possible not compatible with the existing 1T
environment, the organization shall determine the
types of various kinds of mobile devices that will
be supported by the environment. To minimize
operating costs, the number of various systems
shall be kept as small as possible. The lack of
standards and the rapidly developing mobile
technology complicate the planning at the
technical level. At the business level the dynamic
nature of the telecommunications market makes
the business mobilization difficult [5].

If the organization is not prepared for the
introduction of mobile apps, the introduction
will most probably be not successful. Especially
the top management shall know where and for
what reason mobile apps are introduced in the
company. Thus, for the introduction of mobile
business in an organization the participation of
the top management is one of the critical factors.
Bearing this in mind Basole states that
«leadership needs to ensure that the mobile
strategy fits their way of doing business rather
than changing their ways of doing business to fit
the strategy» [6].

The most significant factor for the
mobilization of business processes are their
mobilization abilities. The mobilization abilities
may be determined by process characteristics. If a
process may be executed independently from the
time, location, or some fixed context, it has a high
potential to be mobilized.

The benefits of the mobilization may be
considered from several points of views, as stated
by [7]. According to the authors «the benefits of
mobile technology are related to the opportunity
costs of not being able to coordinate during the
time when actors are difficult to locate». Business
processes are a lot of about coordinating single
tasks in order to reach some result. For the
coordination various mechanisms and systems

are available. The advantage of the mobile
technology compared with an alternative one
may be measured by comparing the benefits of
the mobile technology with an alternative
technology.

Examples for Use of Mobile Applications

This section presents shortly two case studies
about the use of Mobile apps. The first case study
is about the use of a mobile app in the after-sales
service of one big German company in
automotive industry (case A). The second case
study presents the use of mobile apps in an
ordering system for computer industry (case B).
Case B is still under development. Thus in that
case only the first results are presented.

The goals of the case A were many folds. The
company wanted to make a feasibility study about
the development and usage of mobile apps. From
the technical point of view the goal was to
compare different development approaches and
platforms in order to define companywide
guidelines for the development of hybrid mobile
apps for three different end platforms: iPhone,
Blackberry and Android. Hybrid mobile apps are
combinations of native code and usual web code,
like HTML. From the business point of view the
major goal was to study the usability and the
benefits of mobile apps in the after sales.

During the case study could be demonstrated
that the use of mobile apps could increase the
productivity in the after sales about 20 % —
30 %. The app allowed the employees to access
directly to back office systems of the company.
This allow them to read and write in the real time
the data relative to the case they were working
on. The paper work could be eliminated totally.
Thus, the failure rate caused by the transfer from
paper slides to the IT system disappeared. The
client's satisfaction degree could be increased
significantly after the introduction of the system.
The clients could get informed about their case
in the real time. So they got the feeling that
somebody really takes care of them. No need for
the staff education in the usage of the app was
reported. This is because of the intuitive usability
of the application and because the application
basically had the same functionality as the
traditional application on their working place.

In the future, it is planned to provide an
access also for the clients so that they get
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informed about their case remotely. Therefore
the IT environment needs to be analyzed more
in detail respective security and bandwidth. In
the first step the access will be given to a group
of preselected clients. Based on the collected
experiences, the application may be widened for
entire clients.

In the case B a company (let call it C) selling
costly IT products to business clients enlarges its
selling software with mobile components. The
clients should get an access for mobile devices.
Additionally the C wants to widen the functionality
of the selling software by an authorization process
component that checks the maximum available
budget of the purchasing agent. Prior to the
introduction of the mobile solution, the
authorization process takes approximately 37
hours. This is caused by the timely double checking
that is implemented in the process that takes 19.5
hours. For security reasons the authorization has a
validity of a short time. Because of expired
authorization C loosed orders that could have
taken place if the process had been faster. The new
mobilized solution shall additionally enhance to
the satisfaction degree of the clients by delivering

them a possibility any time and any place to follow
the state of their orders.

Prior to the development of the mobile app,
the business case was analyzed, benchmarks to
measure to change have been developed, and both
functional and non-functional requirements of the
app ware collected.

Approximately the average value of each order
in the considered time period of one year was
1136.65 Euro. The total value of the orders was
over 16254 orders more than 18 min. Euro. About
6 % of the total number of orders was processed
through the authorization process, total cost was
about 1 miIn. Euro. As a rule an order will be
cancelled, when will not be responded within 96
hours. During the considered period of time more
than 600 orders with a total value of almost
700.000 Euro were cancelled.

After the implementation and first experiences
from the practice the results seem to be
promising. The processing time of the orders
could significantly be shortened. As the testing
phase is not yet ended, it is too early to say, in
which amount the order cancellation rate is
reduced.
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MARKETING AND MANAGEMENT

B.A. Jly6oaa3os, C.B. Cankyunan
MAPKETUHI W YIIPABJIEHUE

The concepts of marketing and marketing management are presented. The aims and the functions of marketing
are described. The definition of management is analyzed and the place of marketing plan in the management
process is shown. Author provides a classification of marketing plan. The economic and mathematical model for
the choice of actions to be included in marketing plan is offered.

MARKETING. MARKETING MANAGEMENT. MARKETING PLAN. MODEL FOR THE CHOICE OF ACTIONS.

PaCCMOTpCHI)I TIOHATHS MapKE€TUHIA U YIIPABJICHUS MAapKECTUHIOM. OnucaHbl LIEIN U (l)yHKHI/II/I MapKETHHTrA.
HpOElHaI[I/BI/IpOBaHO IOHATUE YIIpaBJICHUA U MOKAa3aHO MECTO IlJIaHa MapKETHUHTa B IPOLECCCC YIIPpaBJICHMUA. HpI/I-
BE€IOCHA K.TIaCCV[(bV[KaL[I/IH IJIaHa MapKETUHIa. CocTaBiieHa 3KOHOMMKO-MaTeMaThuueckasi MoJesb BBI6OD3. MCpO-

HpI/IHTI/Iﬁ JUIA BKIIIOYCHUA B IJIaH MapKETHUHTA.

MAPKETUHT. YIIPABJIEHUE MAPKETUHIOM. ITJIAH MAPKETUHTA. MOAEJb BbIBOPA MEPOIIPUATUM.

In our opinion today we observe a variety (or
even a confusion) of definitions for such terms as
marketing, marketing management, market-
driven management, management of marketing as
well as for their objects, subjects, objectives,
functions, etc. This article aims to provide our
definitions for the above terms.

Marketing means activities related to market,
sales and satisfaction of customer needs. A twofold,
intertwined approach is a key to marketing:

1. On one hand, it is about a thorough and
comprehensive study of the market, its demand,
preferences and needs. The study is used to set up
production based on these requirements and to
steer manufacturing in terms of quantity, quality
and delivery dates.

2. On the other hand, it is about an active
influence on the market and demand and about
shaping customer needs and preferences.

Marketing shall be viewed as a function —
indeed a major functional subsystem — of a business
management system (along with production
management, logistics, financial management,
personnel management, quality management, etc.).

Marketing as a crucial functional subsystem of
business management aims at aligning company’s
capabilities and external requirements to ensure
company’s effective performance.

Main marketing functions include market
research (demand, competition, consumers, prices,
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etc.), new product development and launch, service
development, pricing, distribution management,
marketing communications, sales, etc.

Nowadays marketing is becoming a key function
in business management and may be considered the
business foundation as it coordinates all activities
related to goods and services, namely, R&D,
manufacturing, financing, inventory management,
etc. [2].

Marketing evolution has revolutionized business
management (systems of operational management
like MRP II, DRP, Just in Time, etc. were designed
and implemented), logistics (delivery of materials
and parts in small lots), stock reduction, distributed
inventories, developments in the supply chain
theory, etc.). Manufacturing has also experienced
significant changes, e. g., the implementation of

flexible computerized manufacturing systems
(FCMS).
It is our opinion that market-driven

management and marketing management are
synonyms which came into the Russian language
through translation.

Marketing Management means customer-
focused management of a company. This is a
major trend in the modern business management
concept. It is driven by satisfying customer need
when it comes to product, quantity, quality and
delivery dates all the way down to a specific order
level.
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Management of Marketing means management
of all company’s marketing activities per se
(essentially, management of marketing events).

We believe it is necessary to touch upon the
definition of management as it has been discussed
for many years. Management is a voluntary action
of the management actor towards management
subjects, processes and participants to set a certain
direction and to achieve desired results.

Usually the maximum number of management
steps identified is setting of objectives, organization,
norm setting, planning, accountability, control,
review, regulation and motivation. Many
companies have long-term settings for such stages
as objectives, organization and motivation. Norm
setting is frequently included into planning.
Therefore, only such management functions as
planning, accountability, control, review and
regulation are often considered. Frequently the
stage of plan/performance monitoring is identified
and includes accountability, control and review.
Thus the minimum number of management steps
is planning, monitoring and regulation.

Marketing objectives shall be SMART that is
specific, measurable, agreed, realistic and time-
bound.

We shall highlight that marketing objectives
shall be focused at achieving company’s overall
objectives. That means maximized profit,
enhanced sale markets, product release (launch),
increased company’s value, reduced costs,
improved competitive edge, etc. [3].

It makes sense to tie up marketing-specific
goals to the system of Key Performance Indicators
(KPI) [4—6]. It will facilitate planning, performance
monitoring and building of a personnel incentive
system. It is important to ensure that achieving
of set indicators meets marketing-specific and
overall company objectives. Possible KPIs are
detailed in Tab. 1.

Achieving of company’s objectives shall be a
result of objectives achieved by every department
and each employee. Personnel Incentive System
(remuneration, bonuses and nonfinancial
incentives) shall steer every employee towards
resolving priority tasks in attainment of
company’s objectives.

However, the following mistakes shall be
avoided in development of company’s incentive
system: unachievable objectives; incoherent
indicators as planned by different departments or
by a department and its staff; unnecessarily

complicated or multiple indicators (it is
recommended to set 3 to 5 indicators for an
employee and 7 to 8 indicators for a department
head), no indicators for company/department/
employee development; lack of a simple method
to calculate indicators, etc.

Table 1

Key Performance Indicators in Marketing Management

Indicator Indicator

Group

Market Share
Share of Marketing Costs
Brand Value

General
Indicators
(Strategic Level)

Level of Product Distribution in the

Market
Product Index of Product Competitiveness
Ass§ssment Product Share in Sales
Indicators

Share of New Products

Product Market Launch Time

Share of Costs for Product Creation
Distribution Share of Costs for Distribution Channels
Asse'tssment Number of Visitors to the Point of Sale
Indicators

Average Purchase

Number of Customers

Number of Purchases

Awareness about the Point of Sale

(Point of Purchase)
Customer Share of Repeat Purchases
Asse;ssment Rate of Customer Retention
Indicators

Share of New Customers
Assessment Number of Company’s Partners
Indicators

for Relations | >hare of Company’s New Partners

Number of Point of Contacts with
Customers

Assessment Assessment of Unaided Awareness
Indicators
for Marketing

Communications | Number of Phone Calls

Number of Web-Site Visits

Assessment of Aided Awareness

Number of Advertising Exposures
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The incentive system for departments and
employees (therein including marketing experts)
shall be underpinned by links clear to and
understood by employees between their planned
indicators and remuneration (bonuses); bonus
must be set for indicators that are in direct
control of the employee; bonus shall be
substantial.

Company’s marketing starts with developing
marketing organizational structure and distribution
of marketing functions among marketing
departments (employees). Traditionally marketing
department is a part of the organizational chart.
Marketing management structures can be function-
based (marketing research, advertising, etc.),
product-based (the structure matches product types
and facilitates brand-management) or area-based
(North-West, Siberia, Far East, etc.).

At many companies some marketing functions
are performed by other company departments
(market data collection and analysis, product
development, promotion of R&D outcomes).
Lately a number of papers have been published
stating that a separate Marketing Department is
not needed if marketing functions can be
performed across other departments. This
proposal requires further investigation.

A horizontal interaction between marketing
and other company departments is a key
operational issue. In terms of company’s
organizational chart, Marketing Department shall
be directly reporting to company’s manager to
ensure its independence of other departments and
an objective assessment of company’s capabilities
while developing its marketing policy. In daily
operations Marketing Department shall interact
with Chief Engineer, Chief Process Engineer,

Planning and Economics, Finance, Sales, Product
Development and Planning, Logistics, etc.

Currently, Russian companies practice
different approaches to planning. For some
companies Marketing Plans are just slightly wider
than Sales Plans. For others Marketing Plan
serves a basis for the integrated Company’s Plan
to achieve its mission. Unpredictable market
conditions made companies pay more attention to
planning. Nowadays some companies review and
update their Marketing Plans several times a year.

Marketing Plan is an instrument to plan and to
implement company’s market activities. It provides
for an ongoing accountability, control, review and
regulation meant for a better adjustment of
company’s capabilities to market requirements.
Judging by its objectives, Marketing Plan plays a
coordination role in the Corporate Plan.

Marketing Plan Types based on classification
attributes are given in Tab. 2.

Several principles can be advised in managing
of marketing activities:

1. Integrated approach to management.
Company’s plan is a set of interrelated plans
wherein a marketing plan is one of the plans.

2. A variety of company types, their objectives
and goals, and products/services result in a variety
of companies' approaches to marketing planning.

3. Multiple-option and situation-based planning.

4. Dynamic and continuous planning and
planning updates that influence company’s
operations.

Planning must abide by the following principles:

1) Marketing Plan shall match market trends
and laws. This principle ensures high adaptability
to market changes and an option to diversify,
restructure and innovate in market actions;

Table 2
Marketing Plan Types
Classification Attributes Plan Types
Planning Level Strategic Tactic
Management Level Corporate Business Functional Operational
Formalization Degree Formalized Situational Continuous Nonformalized
Planning Horizon Long-Term | Medium-Term ‘ Short-Term
Managed Subject Product Market ‘ Price ‘ Promotion ‘ Staff
Development Methods Centralized Decentralized Mixed
User Company’s Internal Needs Private Use External Investors
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2) Coordination with resources requires to
agree space and time planning with the availability
of internal and external resources;

3) Incentives;

4) Partnership principle provides for a
maximal consideration of interests of all market
plan stakeholders along with the culture of market
interaction and corporate responsibility for
marketing planning outcomes;

5) Control and coordination of marketing
planning and implementation tactics.

The choice of marketing events is the least
clearly detailed subject in domestic and foreign
papers. Most managers make choices guided by
marketing event costs and budget restrictions. We
propose using methods of mathematical modeling
in economics.

The Event Choice Model assumes that
achieving a subgoal is required for attaining
overall company’s goals. Subgoals may require
delivering several events some of which have
more than one decision alternative (for more
details see [3]).

Cost minimizing and KPI maximizing can
serve an optimality criterion for the task
(Tab. 1). Multi-criteria decisions are also
possible [1, 7].

The general model can be described as
follows:

— minimizing of spent resources

S N M
D> > Xpn&mns = min;
s=ln=1m=1
— maximizing of target values

K N M
>3 X = Max;
k=1ln=1m=1

— multi-criteria model.
where Xu. is Boolean variable for the feasibility of
m event in achieving n detailed goal; gms is a need
for s resource type to deliver m event in achieving
n detailed; cnak is an expected economic effect of
k type having delivered m event for achieving n
detailed goal.
The constraints are:

M
Z X =1,
m=1

m

1,
Xn:{o,mzl,...,M; n=1,..,. N,

where X is Boolean variable for the feasibility of
m event in achieving n detailed goal.

The constraint is valid if only one event is
possible per one goal, i. e., alternative solutions
are incompatible. Then the total number of
events shall not exceed the number of detailed
goals:

N M
> > X, <N.
n=1 m=1

A lesser value is possible under limited
resources or at achieving required target
values in the marketing plan with the optimized
model.

Resource constraints in the model are
recorded separately for each s resource type:

N M
Z—:l Z angmns < Gs’

m=1

where gmns is a need for s resource type to deliver
m event in achieving n detailed goal; G; is an
available volume of s resource type.

Constraints which consider marketing plan
target values (economic and social) are recorded
separately for each effect as follows:

N M
Z Z ancmnk ZC/(;

n=1m=1

where cni is an expected economic effect of &
type having delivered m event for achieving n
detailed goal; C: is a target value of k type
economic effect.

A condition that considers the incompatibility
of two events:

x; +x; <L

A condition that considers a mandatory
compatibility of two events:

Similarly, conditions for three or more events
can be recorded.
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PRINCIPLES AND METHODS
OBJECTS’

OF INTELLECTUAL PROPERTY
COMMERCIALIZATION

P.B. OxopokoB, A.A. TumoceeBa

INPUHIINUIIBI 1 METOJAbl KOMMEPIIUAJIM3AIIMN OBBEKTOB
VHTEJUIEKTYAJIbHOM COBCTBEHHOCTU

It is shown that the formation of innovative economy in our country and increase of requirements to the
quality and competitiveness of production of domestic enterprises stipulate the development of principles and
methods of the process of intellectual property objects’ commercialization and active implementation of the results

of intellectual activity in economic operations.
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ITokazaHo, YTO CTAaHOBJICHWE MHHOBAIIMOHHON SKOHOMUKH B HaIlleil CTpaHe M TMOBBIIICHUE TPeOOBAaHUM K
KayecTBy M KOHKYPEHTOCIOCOOHOCTHM TPOAYKIIUM OTEYSCTBEHHBIX IMPEANPHUITHI OOYCIIOBIMBAIOT Pa3paboTKy
TIPUHIIATIOB ¥ METOMOB TIPOIlecca KOMMEPITUATN3AIMY O0bEKTOB MHTEJUIEKTYaAIbHON COOCTBEHHOCTH M aKTUBHOE
BHEAPEHUE PE3Y/IbTATOB MHTEJUICKTYAIbHO AEATEIBHOCTH B IPAKTUKY XO3SIICTBOBAHMUSL.

WHTEJUIEKTYAJIbHASI COBCTBEHHOCTD, MHTEJUJIEKTYAJIbHBIE AKTHBBEI. UHTEJJIEKTYAJIbHBIN
KANIUTAJI. OBBEKTBl HMHTEJIJEKTYAJIbBHOW COBCTBEHHOCTHU. KOMMEPLHAJIIM3ALNA OBBEKTOB
MUHTEJUIEKTYAJIBHOU COBCTBEHHOCTU. MHHOBALIMOHHAA SKOHOMMKA.

As a result of innovative activity of enterprises
the new ideas, information and knowledge, new
advanced products, new production and
management technologies are born leading to
increase of productivity of social activities. These
innovations can have concrete material and
immaterial forms intending for commercial and
non-commercial realization.

For protection of innovations their founders get
on them the copyright in the form of rules, norms
and regulating acts owing to such legal concept as
«Intellectual Property». According to materials of
the Convention that has founded the World
Intellectual Property Organization (WIPO) in 1967
with the Russian Federation as a member, the
intellectual property (IP) is understood as the
conditional (virtual) collective term including the
rights relating to results of the intellectual activity
in production, scientific, literary and art spheres [1].

According to modern views, IP is the right of
some persons (owners) established by legal laws
on the results of intellectual activity of the same
or other persons [2].

IP, unlike other types of property, has the
following specific features:

— its object is the creations of human reason, his
intelligence, and the subject — the information
and new knowledge as its intrinsic form presented
on the material carrier in some form;

— it possesses a sign of priority and can be
deposited;

— concerning IP the rights of the owner (the
non-property rights) and the exclusive copyright
(rights to use) can be allocated;

— some specific restrictions (duration of action
of the copyright and patents in time) extend on it.

The results of intellectual activity to which
the legal protection is provided become the
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objects of intellectual property. The protection of
the objects of copyright and the adjacent rights
comes from the moment of their creation, and
the objects of industrial property — from the
moment of their registration and obtaining the
security document [2].

The Objects of Intellectual Property (OIP)
carry out the following main functions in the
course of their use [3]:

— saturation of the goods made on their basis by
the special consumer characteristics;

— maintenance the competitive advantage of an
enterprise in the market;

— monopolizations of the effective -creative
decisions used in business;

— excess profit obtaining by means of
monopolization of the new ideas and knowledge
of business;

— business socialization by the possibility of
solution of the society social problems or its
separate groups;

— formation of the special creative culture of the
personnel of enterprises;

— rise of the national wealth of countries by
realization of the specified functions.

The need of estimation of the cost of OIP is
defined by the essential growth of their specific
weight as a part of assets of the enterprises in the
conditions of new technological way of
information (innovative) economy.

The object of an assessment of IP is the set of
the rights to its elements having territorial,
temporary and valid character not violating the
rights of the third parties.

The subject of an assessment of IP is the direct
result of creative activity of the person such as
scientific and technical achievements in the form
of production and administrative technologies,
design elaborations, business and production
secrets, professional knowledge and experience.

In other words, the assessment of OIP is a
process of determination of the potential cost of
volume of the rights to concrete results of the
intellectual activity possession of which provides
to the owner the certain benefits of direct and
indirect economic character [3].

The purposes of an assessment of OIP are as
follows [3]:

— purchase/sale of the rights on the objects of
intellectual property;

— compulsory licensing and damage assessment
from the violation of the rights of the owner of
the object of intellectual property;
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— introduction of the objects of intellectual
property as a contribution to the authorized capital;

— definition of a share of intellectual property in
investments;

— purchase/sale of the enterprise, enterprise

restructuring;

— revaluation of intangible assets of the
enterprise;

— minimization of the taxes paid by the
enterprise;

— crediting on the security;

— insurance of the intellectual property;
donation and inheritance of the rights on the
objects of intellectual property.

The assessment of IP is made according to the
international standards of the property assessment
and standards of the Russian society of appraisers.

According to the «Methodical recommendations
on determination of the market cost of intellectual
property» (Section 2), the basic principles of
determination of its cost are as follows [4]:
principle of usefulness; principle of demand and
supply; principle of replacement; principle of
expectation; principle of change; principle of
external influence; principle of the most effective
use; principle of uniqueness of an object; risks of
development; other factors.

Many factors have impact on the market cost
of IP of the enterprises including the reliability of
legal protection, the patent purity, the technical
and economic importance and industrial readiness
of object; the expenses on creation and patenting
(registration) of the object of industrial property;
the expenses on maintenance of the security
documents in force; the expenses on utilization of
object; the expenses on insurance of the risks
connected with an object; the expenses on
resolution of conflicts on estimated object; the
expenses connected with a need of payment of
taxes and fees; the expected receipts of royalties
on this object of industrial property; the expected
receipts in the form of compensation (penal)
payments at confirmation of the fact of violation
of exclusive rights of the owner of object of
industrial property; the period of validity of the
security document (the patent, the certificate) at
the time of its cost assessment or period of validity
of the license contract; period of use of an object;
the average rates of a royalty for this type of
objects of legal protection.

The procedure of an assessment of IP includes
some stages as follows [5]:

1) OIP examination;
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2) examination of the security documents;

3) examination of the intellectual property
rights;

4) carrying out the estimated calculations: the
choice of assessment methods; the collection and
analysis of information necessary for object
assessment; the cost calculation for the chosen
methods; the coordination of the calculations
received by various methods; writing of the
assessment report.

The distinctive feature of OIP is their suitability
for the consumption and use (for satisfaction of
production, household and cultural people’s
requirements, education, commercial activity, etc.),
so they possess a certain consumer cost. Under
market conditions, with the demand and possibility
of realization, it also has the market price.

The results of intellectual activity can be for
sale or used as a contribution to the authorized
capital, etc. providing to the owner the possibility
of commercial benefit.

However for IP market formation the
objective cost assessment of the enterprise’s OIP
or the product use rights is necessary for the
purpose of the effective realization of results of
intellectual activity.

At the same time, the considerable part of
enterprise’s OIP is not considered or not estimated
completely now (for example, the intellectual and
business personnel qualities — educational and
professional level, creativity, etc.). There are no
approved and practical particular techniques of an
assessment of the specific OIP types.

The sphere of an assessment of the intellectual
capital (OIP are part of it) is insufficiently studied.
However in the modern economy based on
knowledge and innovations where the intellectual
property, intangible assets and the intellectual
capital become the new competitive dominants,
their market assessment is the extremely essential.

Not only the assessment of IP market cost and
the commercialization of exclusive rights, but also
all aspects of derivation of IP use benefits are of
great importance by involvement of the intellectual
assets or IP in commercial and economic circulation.

The problems listed above cause the necessity
of specification of the essence and features of the
considered concepts.

First of all, it is necessary to emphasize that
such concepts as «Intellectual Capital», «Intellectual
Assets», «Intellectual Property» are incorporated,
i. e., one concept is a component of another.

According to the International Financial
Reporting Standards (IFRS), the resources controlled

by the organization as a result of last period events
from which it expects economic benefits in the
future, represent the organization assets.

More than 100 terms characterizing the asset
separate types are in use in the economic theory
and practice connected with the assets [3].

The three main asset types are detached —
material, non-material and financial assets.

The intangible assets are understood as the
property of the organization that doesn't have a
material form, but taking part in economic activity
and generating profit. The exclusive rights to using
patents, licenses, trademarks, know-how, etc. are
of great importance as a form of intangible assets.

The intellectual capital that is identified, fixed
and available inside the enterprise, represents the
intellectual assets.

The intellectual capital includes all the
knowledge of the enterprise [6]: knowledge and
skills of employees; processes, ideas, R&D,
projects, inventions, used technologies, software,
doing business methods; infrastructure providing
use, transfer and storage of all above-mentioned.

The approximate structure of the intellectual
capital and types of enterprise’s intellectual assets
are presented in the Tab. 1.

Table 1

Structure of the enterprise’s intellectual capital [5]

Capital
structure Intellectual asset types

Human Educational and professional level of

capital workers, skills, competences, ability to
innovations, know-how and experience,
ability to team work, motivation,
training ability, loyalty, professional
certification (recognition, initiative),
psychological compatibility, etc.

Organizational | Philosophy and management concepts,

(structural) administrative processes, organizational

capital and financial structures, information
system, organizational culture, decision-
making systems; objects of intellectual
property; patents, trademarks, service
marks, copyright, other exclusive
rights, etc.

Client Loyalty of consumers, list of orders,

(relational) communications and  contacts,

capital agreements, brands, ratings, suppliers,
distribution channels, business partnership,
alliances and cooperation, license
agreements, franchise agreements,
administrative resource, etc.
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Dozens of methods and models of the market
cost assessment of the intellectual capital at the
enterprise level are developed nowadays.

The essence and the comparative analysis
some of these methods and models are described
in detail in [7].

Each of the analyzed methods and models, as
can be seen from the Tab. 2, has certain
advantages and disadvantages that must be taken
into account in the assessment of intellectual
capital.

The OIP commercialization is understood as
a process of involvement of the results of
intellectual activity into economic circulation
with the purpose to earn income.

The efficiency of this process comes on to the
market. It depends on many factors, first of all, as

far as the nature of demand for a specific result of
intellectual activity will be considered and the
market demand for such result will be revealed by
the statement and implementation of the
objectives of commercialization.
The main principles of IP commercialization
should be considered as follows [6]:
— client-oriented approach;
— comprehensiveness;
— flexibility and adaptability;
— concentration of the efforts and resources;
— program-target approach;
— orientation towards the practical
(growth of the newly added value).
The analysis of the existing methodological
approaches to IP commercialization shows that
this process should be carried out step by step.

result

Table 2

Comparative analysis of the intellectual capital assessment methods [7]

Title Main advantages

Main shortcomings

Market-to-Book
Ratio and Tobin’s Q

Simplicity;
Reliable initial data;

Convenience of use in panel studies

The majority of external factors is neglected;
Conceptual contradictions;
Need for developed financial market

Technology Broker
Empirical testing

Instrumental-practical orientation;

Controversial move to quantitative results;
Considerable degree of subjectivity of procedure

Scandia Navigator

Fundamental latitude

First taxonomy of the intellectual capital;
Inclusion of the clients capital in model,;

Internal contradiction of a number of indicators;
Dependence of indicators;
Complexity of model

EVA Model

Simplicity of methodical principles

Aggregate assessment of the intellectual capital;
Negative empirical results

Intangible Asset Monitor | Strategic orientation;
Empirical testing

Subjectivity of the choice of indicators;
Considerable linking to the organizational culture

Knowledge
Earnings

Capital | Empirical support;

goodwill assessment

Similarity to the traditional method of| Subjectivity of a significant number of initial data

Fundamental weakness of the main assumptions;

cycle;
Unique non-financial indicators

Value Chain Scoreboard | Accounting of the stages of innovative

Conceptual essence of the model,
Lack of empirical support

Cocfficient of intellectual capital;

Reliable initial data

Value Added Intellectual | Standardized evaluation of the efficiency | Conflicting empirical results;

Weakness of the structural capital assessment

Citation-Weighted
Patents

Vast empirical support

Only one aspect of the intellectual capital is
evaluated

Value Explorer Method | Strategic orientation,;

Instrumental methodology

Subjective transition from qualitative assessments
to quantitative indicators;
Insufficiently developed diagnostic part

Real Options Model |Nonlinear model,

intellectual capital

Accounting of the strategic flexibility of | Lack of the developed methodology for the

Complex mathematical technique;

intellectual capital assessment
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At the first stage the analysis of internal and
external environment is carried out; the
development of strategy of IP commercialization;
marketing, patent research; building plans for
commercialization; search of partners and
investors, suppliers and consumers of the
intellectual product.

The important role belongs to the subsequent
stage — the dynamic assessment of commercial
potential of the results of intellectual activity. The
following important stages are the choice of a
basic form of an economic circulation and
settlement of the property relations with the
results of intellectual activity.

The implementation of the subsequent stage —
the intellectual capital assessment and all its
components — predetermines the further steps on
commercialization.

The final stage consists of the recommendation

development and strategy correction of IP
commercialization.
With the OIP commercialization the

acquisition of income should be taken into account
both from their internal and external use [7].

The external use of OIP (intellectual assets)
requires the involvement such forms as the
contribution of intellectual assets to the authorized
capital of other enterprises, franchising of
intellectual assets, leasing of intellectual assets, the
transfer of rights to the intellectual assets of the
licensing contracts, the sale of intellectual assets.

The internal use of OIP involves their
participation in the internal business processes of
the enterprise with reception of the income in the
form of indirect result of increase of business
efficiency as a whole.

To a large extent the success of OIP
commercialization depends also on the formation
of an effective legal system of their protection and
use (system of specialized laws of the Russian
Federation, legal acts of the international law, etc.)

The most important element of the system of
legal protection of OIP is the patent law which
regulates property, as well as the related non-
property relations arising in connection with
creation of objects of patent rights (inventions,
useful models, industrial samples, etc.).

The patent, not being the object of IP,
provides the formal protection document
certifying the priority of an invention or other
object, the authorship on it and the exclusive
rights to use the object during its validity period
(for example, for a patent for an invention in 20
years, for an industrial design — 10 years) [6].

Thus, the formation of market economy in the
Russian Federation and increase of requirements
to the quality and competitiveness of production of
the industrial enterprises cause the necessity of
development of the principles, methods and
instruments of the process of commercialization of
the objects of intellectual property and active OIP
introduction in practice of business activity.
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ECONOMIC MARGIN MODELS AS BASIC METHODS OF THE ECONOMIC
EFFICIENCY OF RUSSIAN COMPANIES’

E.A. fIxoBaeBa

IMMPUMEHEHUWE MOJIEJIN DPKOHOMMWYECKOUN MAPXKMU JIJI1 AHAJIN3A
DKOHOMUWYECKON DOPEKTUBHOCTU JEATEJIBHOCTU
POCCUMCKON KOMIIAHUNW?

The greatest goal of management is to use assets of a company most efficiently and to increase its market
value (capitalization, profits) through the introduction of controlling mechanisms which help the company adapt
itself to the changes of external environment, ensure the company’s economic growth, lead to successful
application of advanced technologies, and result both in the increased quality of products and crucial competitive

advantages.

ECONOMIC EFFICIENCY. VALUE BASED METHOD (VBM). COMPANY'S ASSETS. ECONOMIC ADDED

VALUE. PROFITABILITY.

Packprita oCHOBHAs Liejb yNpaBieHUs aKTUBAaMU MPEANPUATUS — 3TO YBEJIMYEHHME PBIHOYHOI CTOMMOCTHU
MPEATTPUITUS (PUPOCT SKOHOMUIESCKOW MPUOBLUTA M KaTUTAIN3allii) Ha OCHOBE BHEIPEHUS MeXaHU3Ma YITpaB-

JICHUS CTOMMOCTBIO.

OKOHOMMUYECKAA OPDPEKTHUBHOCTD.

CTOMMOCTHOM TMOAXO..

AKTHUBBI KOMITAHUMU.

BOKOHOMUYECKAA NOBABJIEHHAA CTOUMOCTDL. PEHTABEJIbBHOCTD

1. Introduction

The suggested approach is based on the major
principle of the market value of a company:
transformation of operating results into financial
ones. The object of the study is efficient
management of a company’s assets. Our goal is to
define approaches and ways which affect a
company’s market value and factors which has to
be taken into account, namely, to define the value
based method (VBM) principle model and its
elements; to define methods for analyzing
economic efficiency of a company; to give an
example to discuss.

EVA® is a modified version of residual
income or economic profit, where the
modifications consist of accounting adjustments
designed to convert accounting income and
accounting capital to economic income and
economic capital. Many authors (e.g. Stewart
(1991); Young and O’Bryne (2001); Stephens and

Bartunek, 1997; Milunovich and Tsuei, 1996;
Jackson, 1996; Mayfield, 1997; O’Bryne, 1996;
Biddle, Bowen, and Wallace, 1997 and 1999;
Martin and Petty, 2000; Feltham et al., 2004;
D.J. Obrycki, R. Resendes 2000. Holler, 2009)
described EVA® to prove a company’s value.
EVA® is estimated by major firms, e.g. Goldman
Sachs, First Boston, and Stern Stewart (Weaver,
2003), Delloitte to name just a few.

2. Economic efficiency and management
of company’s available assets

Economic efficiency of a company’s asset
management is determined by many factors.
However, an innovation company introduces
changes in approaches and methods which are
used to evaluate efficiency, puts forward specific
requirements, and defines the parameters not
reflected in traditional approaches. So, the
market value of a company is part of the overall

2 The study was funded by RGNF project No. 12-02-00247 «Manage and evaluate the effectiveness of inno-

vative development of socio-economic systems»

3 PaboTta moaroTosieHa mpy momaepxkke Gorgom PITH® mpoekra Ne 12-02-00247 «YmipaBieHue W OLEHKA
3¢hHEKTUBHOCTH MHHOBAIIMOHHOTO Pa3BUTUST COLUATBHO-OKOHOMUYECKUX CUCTEM.
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assessment of economic efficiency, distinctive
and determining factor which leads to the
development of innovation process and changes
dramatically all internal and external conditions.
The analysis of the asset value is based on the
principles and approaches of the economic cost-
benefit analysis. It includes models and criteria
for investment analysis, analysis of a company’s
present value (discounted cash flows), and
uncertainty and risks analysis (methods of
mathematical economics, economic theory of
options concept of margin). There are
restrictions on the practical application of the
VBM concept for the adapted management
methodology and mechanisms to form market
value of a company available for a company
management in the process of innovative
activities and environmental uncertainty. In
order to manage the market value of enterprises,
it is necessary to identify new methods and
criteria for assessing the efficiency of asset
allocation (for example, the economic value
added (EVA), the discounted cash flows model
(DCF)). Tab. 1 provides a comparative analysis
of the two main approaches to VBM.

Table 1

Comparison of evaluation methods:
DCF model and EVA

EVA DCF

Only part of future|Overall cash
cash flows «added»|flow projections
to a company’s|within a long
market value period of time

To identify the|Close links between | Evaluation is made
current market value|current and long- |at any time given,
of a company and|term indicators  |but monitoring
to monitor its change is not

To view all previously| All  the invested | Past activities are
generated assets  |assets are taken|not considered
into account

Collation

Cash flow

As you can see in Tab. 1, the DCF method
ignores information concerning existing assets and
a significant amount of cash flows which are not
included in projections and is reflected as the so-
called extended value (according to the principle
of residual income). The EVA method is less
susceptible to this effect because it is based on the
assessment of real investment, economic profits,
and cost of capital. These are just part of cash
flows, which increases future economic benefits.
The key feature of the method is a combination
of new requirements for EVA evaluation and
standard financial reporting which needs
correction of the corresponding figures in
accounting reports, including capital, to reflect
the typical character, repeatable operations and to
avoid speculative effects.

Tab. 2 shows that according to the EVA model
investing in innovation to create the additional
market value of the enterprises within a specified
period shall be the ratio ROI > WACC (where
ROI-return on invested capital), which is a measure
of performance. Similar terms IRR > WACC (or
NPV > 0) must be observed for DCF.

3. Models of optimal control
over investments in company assets

3.1. Main components of a company’s market
value, their relationship

One of the most important theoretical
problems is to develop models of the company’s
value management. The approaches which exist,
in fact, are not «managerial» because they do not
define ways to influence the value of a business
and do not indicate the factors which should be
used to increase it. A commercial appraisal of a
company’s value is based on retrospective
indicators and profiles used for projections.
However, there is no accumulated statistics in
innovation process. That is because all the
parameters related to the market, business,

Table 2

Criteria to evaluate the efficiency of a company’s market value management

Methods Creating value

Stabilizing value (equilibrium)

Damaging (lost) value

DCF
ROI > WACC

IRR > WACC, MIRR > WACC,|IRR = WACC, MIRR = WACC,
ROI = WACC

IRR < WACC, MIRR < WACC,
ROI < WACC

EVA EVA > 0, CFROI > kn

EVA =0, CFROI = kn

EVA <0, CFROI < kn
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technology, management, product life-cycles are
new and have both unknown characteristics and
unknown impact of their implementation, in
addition to the so-called «multiplicative» effects
on innovation. The effectiveness of innovative
solutions is confirmed only when the effect is
multiplicative in nature. This is because the
innovation cycle is of long duration (up to 55
years). Therefore, current (discounted) value of
future economic benefits will be slow and
insufficient to demonstrate the commercial
viability of investments in innovative projects.
Moreover, the parameters of innovation
development and multiplicative effects are
probabilistic in nature, i.e. increased market
value of assets is a mathematical expectation.
Consequently, it must be seen as a random
process and appropriate management methods
should be used (economic margin, optional
approach). Key principles of the factors
contributing to a company’s market value, which
provides increased economic value, are as follows:
appropriate right goals, i.e. corporate strategy
aimed at maximizing the value for each level of
management; differentiation of corporate strategy
which is used to identify features differentiating a
company from its industry competitors so that
additional value will be created; allocation of
resources through optimized financial flows to
create additional value; compromise between
shareholders and consumers, i. e. search for new
opportunities which would increase the financial
result not only for shareholders, but which would
also create value for their customers.

3.2. The ways of optimizing the invested capital
of a company

The indicator of economic value added
(EVA®) [8] is used as a performance indicator of
a company engaged in innovation so as to
measure its value, which can be defined by the
following formula:

EVA = IC(ROI - WACC), @))

where IC — invested capital; ROI — return on
invested capital; WACC — weighted average cost
of capital.

A more profound analysis of the EVA measure
can be used to explain the regularities of the
economic value formation and factors affecting
this indicator. In terms of the economic theory,

return on invested capital has the property of
dY({1C)
diCc ~’
Y(IC) — income derived from invested capital.
Given this assumption, the formula for EVA
in each period of time can be transformed into an
expression:

marginal revenue: ROI(IC) = where

EVA(IC) = IC(ROI(IC) - WACC).

This approach allows optimizing the value of
a company engaged in innovation, considering the
corresponding optimization model:

EVA(IC) - max. (2

The optimal value of the invested capital is

dEVA(IC) 0
diC ’

which, after algebraic manipulations, becomes:

determined by the condition

dROI(IC)  IC
dIC  ROI(IC)

ROI(IC)( + 1} - WACC. (*)

From the above formula, the terms of
optimization can be determined by the value of
the invested capital that achieves maximum value
EVA(IC). It is achieved when the condition
remains maximum:

d’EVA(IC)
dIC?

(a’ROI(IC) T N
dIC

*93)

+ROIIO) =3 c

2
d“ROI(IC) . a’ROI(IC)} <0.

It has a negative value. The optimality
condition takes the form: ROI(IC)(E(IC) + 1) =
= WACC. So, the above analysis lets us conclude
as follows. In case the capital investment is made
by an operating company, return, obviously, must
be greater than the average cost to raise capital,

WACC
ROI(IC)
the optimality conditions, this provision can only
be achieved in case the negative character on the
coefficient of elasticity E (IC) in absolute value is
less than unit, i. e. in the inelastic range of the
marginal return on investment that meets the
conditions of a perfect competitive market where
the marginal return on investment tends to have

which is to be satisfied <1. Based on
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a fixed value. We can write a principled
optimization model. For a fixed elasticity and a
certain value of invested capital, ROI and WACC
of its involvement are inversely related, so that an
increase (decrease) in one of the variables will
require an increase (decrease) in the other. With
increased investment capital, the cost of capital
is committed to the market interest rate. This
result is quite understandable since represents the
profit earned as a function of invested capital, as
well as the assumption of diminishing marginal
returns on investment, according to neo-classical
concepts.

In reality, a company usually has more than
one investment project (investment program). In
this case, the optimal investment program for any
number of projects (the case of two projects)
should meet the following requirements:

ROI, IC)w, + ROL,IC,)w, » max. (4)

Provided IC, +1C, =IC. If we consider that
IC, IC,

Wl = W2 =
IC IC
restriction ROI, (IC))IC, + ROIL, (IC))IC, — max.
Solving the problem of the Lagrange method,

we obtain:

, we obtain with the same

L = ROI,(IC,)IC, + ROL,(IC,)IC, +
+M(IC - IC, —1C,) - max.

(5)
There is a condition for optimization after

transformations:

oROI,(IC,)
oIC,

IC
ROII(lcl)( ROI (IIC ) " IJ )
1 1

0RO, (IC,)
oIC,

(6)

= ROI2(IC2)( I, + j
ROIL(IC,)

Or, considering that the first terms in the right
and left brackets of the equation are the elasticity
of the marginal return on the invested capital
value:

ROI,(IC,)(E(IC,) +1) =

= ROL,(IC,)(E(IC,) +1) = 4.

(7

If we interpret the argument as a possible cost
of capital (or required return on investment), then
in a perfect market E(IC,) = E(IC,) =0 and the
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optimal investment program should include only
those projects which yield equal opportunity costs
of capital. However, real market elasticity of
marginal return on invested capital is not
necessarily zero and compensates, to some extent,
for a project with lower returns.

3.3. Use of economic value added (EVA)
for capital optimization
The principle capital optimization model,

according to economic value added, is the
following:

ROI, IC)IC, + ROIL,(IC,)IC, —» max
EVA(IC) = IC(ROI - WACC)
w, :g, W, :&, IC, +1IC, =1C
IC IC (8)
E(IC) = dROl(IC)’ dEVA(IC) _ 0
diC diC

WACC
or —————<1.

ROI(IC)

where Y(IC) — income from invested capital,;
E(IC) — coefficient of elasticity.

The model (8) is used for choosing an
innovative program. Expression in the formula (8)
uses Lagrange method. Optimization condition is
seen in formulas (6) and (7), where A is the
opportunity cost of capital (the required return on
investment). The criterion of investment in a

company’s innovation program will increase
(decrease) the company’s market value:
AV, -PVI, =
3 Px[1--! )
5 —PVI, >0,
WACC(1 + WACC)'»

where AV, is gains of the company through m-
alternative development increase (decrease) the
company’s market value; PVI,, — present value of
investment in the company’s innovation program
according to me-alternative development; pm-
probability of successful completion of an
innovative program according to m-alternative
development; P;, X; — price and volume i — the
kind of productive resource to busy production;
ki= qi / go efficiency gains from the sale of
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m-the company’s innovation program on the level of
effectiveness of i-type of productive resource; g —
evel of effectiveness of i-the type of resource,
i=1 4 N; T, — time implementation of m-
technology in the production system; WACC —
weighted average cost of capital.

3.4. Using economic margin (EM)
for capital optimization

The economic margin [6] is based on the
principle of economic profit, expressed in terms of
cash flow. The method combines the advantages of
EVA and CFROI (return on investment based on
cash flow) and takes into account cost of capital,
inflation, amendments to life cycle stages, presence
of balance-sheet accounts. EM is a value indicator
of those businesses whose value is above or below
the price of the stock market.

EM is based on four factors (economic profit,
competition, growth, cost of capital). EM models
the effect of competition on the gradual loss of
excess profits (in contrast to the principle of
residual income). Unlike the EVA, EM takes into
account the depreciation and includes the cost of
capital invested in the capital expenditure. Unlike
in the case of CFROI, only equity financing is

taken into account (the cost of borrowing to
calculate economic feasibility is not considered).
However, the EM method is based on the total
amount of the asset. Condition assessment of
economic effectiveness is AEM > 0.

EM:M;

GIC
OCF = NI + Am + ATIntEx + REx +

+ RDEx £ nRec;
CC = f(r,, ROE, CAMP);
GIC = TA +%¢ Am +
+ Infl +°” REx +“” RDEx — nDebtCL,

(10)

where EM — economic margin in %; OCF —
operational cash flow, CC-impact at capital;
GIC — gross invested capital; NI — net income;

“Am and Am — is the accumulated annual
amortization and depreciation; RDEx and “?RDEx
annual and cumulative development expenses and
R&D; REx and “?’REx — annual and cumulative
rental payments; ATIntEx = (1 — 7)Int — costs
of interest after tax; nRe ¢ — change of off-
balance sheet accounts; Infl — adjustment for
inflation; nDebtCL — payables.

Table 3

Definition of investment efficiency in the assets of two projects

Indicators mo mi m Total (mo + mi + m)
NOPAT, million dollars. 7433 | 15669 | 13 093 36 195
IC, m.d. 73 541 |93 371 | 92 081 258 993
Gross cash flow (GCF), m.d. 6486 |26 576 | 30 306 63 368
Salvage value (SV), m.d. 1856 | 3136 | 3676 8 668
Gross Invested Capital (incl. inflation)(GIC), m.d. 4672 | 86760 | 67 116 158 548
Operating cash flow (OCF), m.d. 891 28 751 | 29 229 58 871
WACC, %. 10.12 | 10.12 | 10.12 10.12
ROIL, % 10.11 16.78 | 14.22 13.98
EVA = NOPAT — WACC - IC, m. d. —9.3 |6220.2| 37744 9 985.3
EVA = (ROIC — WACC) - IC, m.d. —9.3 |6220.2| 37744 9 985.3
CcFRrOJ = SCF +8V _in % 1.786 | 0.342 | 0.506 0.454
GIC
Economic Margin (EM = (OCF — WACC - GIC) / GIC), %| 8.94 23.02 | 33.43 27.01
WACC _, 1.001 | 0.603 | 0.712 0.724
ROI
E(IC) - dROI 0.603 | 0.544 0.393
diC
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As you may see (Tab. 3), the base state of a
company (mo) is characterized by negative
economic added value. The company considers
choosing two innovative projects (m; and my). It
is important to emphasize that the -elasticity
coefficient of 0.393 shows how much profit is
brought by additional investment in the company.
Please, note that elasticity decreases.

4. Conclusion

Today, it is not quite correct to see risk only
as a negative factor in asset management. Since
risk can be considered as a possible additional
competitive advantage, it is directly linked to the
concept of real option in practice. Assessment and
management of the added value is getting more
and more importance. To optimize asset
management of a company at the time of
investing, one has to create conditions which help
to increase the company’s value, and include the
following activities:

1. Improved operating activities due to the
production factors, intangible assets, new
technologies, innovation as a whole.

2. Choice of investments with ROI higher
than costs to attract the capital required for their
implementation.

3. Improved asset management, e. g. through
selling or eliminating non-core, secondary,
unprofitable assets, decreased periods of
accounts receivable turnover, stocks (so-called
«disinvestment»); management of institutional
factors of development.

4. Improved management of the capital
structure.

Methods and models which can simulate risks,
uncertainties, respond to a changed external

environment and internal factors over time have
the priority significance in the effective asset
management. Thus, the authors have identified
the following benefits of VBM according to the
principle of value maximization towards the
problem of a company’s asset management:

— improved development strategy of a company
and its subsidiaries on the basis of the principle of
consistent maximizing of the company’s market
value to achieve common objectives at all levels
of management;

— substantial improvement of the quality and
effectiveness of managerial decisions based on
clear priorities in management, optimal
combination of long-term and short-term
objectives, provision of flexibility = when
implementing innovative programs;

— improvement of corporate transparency,
promotion of innovations and their success,
creation of conditions for sustainability of a
company while assets are restructured (mergers,
acquisitions) and prevention of hostile takeover
and undervaluation of shares.

The authors find it necessary to point out
flaws in the concept of value. Firstly, it is
underestimation of negative factors, which
contributes to the destruction of a company’s
market value (excessive diversification, poor
distribution of resources, underestimation of risk).
Secondly, it is the lack of information on the
relationship between the parameters and methods
of economic efficiency evaluation for Russian
companies, which delays the development of this
approach in Russia. Thirdly, these are
institutional issues (diversity of terminology in the
financial reports (NOPAT or EBIT (1 — 7), FCF,
OCF, FCFE etc.).
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UDK 658
A.V. Babkin

OF EVALUATING THE ECONOMIC POTENTIAL
OF THE INDUSTRIAL ENTERPRISE*

METHODS

A.B. Ba0Okun

METOAblI OHHEHKN DKOHOMMYECKOI'O ITOTEHIIHAJIA
[MPOMBIIIVIEHHOTO IIPEAIIPUATHAA**

In article the contents and economic essence of the concept "economic potential” in relation to the industrial
enterprise is considered. The analysis of methods of an assessment of economic capacity of the industrial enterprise
on the basis of which classification of used methods is executed is carried out. The developed classification and
the executed characteristic of methods will allow the researcher to carry out a reasonable choice of methods of an
assessment of economic capacity of the enterprise depending on features of a solved task and influencing external
and internal factors.

METHODS. ECONOMIC POTENTIAL. INDUSTRIAL ENTERPRISE.

PaCCMOTpeHbl COIACPXKAHUEC U DKOHOMMNYECKAass CYIIHOCTDb ITOHATHUA «9KOHOMMYECKUI TTOTCHLIMAT» IIPUMEHN -
TCJIbHO K NPOMBIINIJICHHOMY IPCAITPUATHIO. HpOBeI[CH aHaJIn3 METOOOB OLICHKHN 3KOHOMMWYCCKOIO ITOTCHIIMAJIa
IIPOMBIINIJICHHOTO TIPCAINPUATHA, Ha OCHOBC KOTOPOI'O BBLIIMOJHCHA KJ'IaCCI/I(bI/IKaHV[ﬂ UCITOJIb3YEMbBIX METOOB.
Paapa60TaHHa;1 KﬂaCCI/I(I)I/IKaHI/IH M BBIIIOJHCHHAA XapaKTCpUCTHUKA METOAOB ITO3BOJIAT MCCICAOBATCIIIO OCYLIC-
CTBUTb 00OOCHOBAHHBII Bb160p METOJOB OLICHKM 3KOHOMMWYCCKOIO IOTCHLIMaJIa NPEANPUATHUA B 3aBUCUMOCTH OT

OCOOEHHOCTEH peIIaeMOoi 3a/1auk 1 BO3IEHCTBYIOIIMX BHEIIHUI ¥ BHYTPEHHUX (DAKTOPOB.
METOAbI. DKOHOMMWYECKHWU IMOTEHLIUAJL. TIPOMBILUIJIEHHOE MPEATTPUATUE.

Introduction. In the conditions of modern
economy the enterprises need to estimate, develop
and maintain their competitive advantages. Only the
competitive enterprise can survive in the modern
market. Stable development of the enterprise in the
future depends on its ability to analyze, predict,
quickly and adequately to react to changing
environmental conditions, to keep and gain new
competitive advantages in fight in the markets.

Now the deep analysis and an extensive
discussion of the questions connected with
economic development, interaction of the
innovative and competitive relations will be,
certainly, useful to adoption of strategic decisions
at level of branches, and also enterprises.

The sphere of innovative activity remains one
of the key spheres in the Russian economy since
knowledge of the innovative mechanism, its levers,
the incentives, carrying-out channels, has
overwhelming value for development of market
processes. It is very important to penetrate into

essence and specifics of the innovative processes
proceeding on laws of the market, and to use in
economic policy competitive incentives for
innovative development of the separate enterprises.

Transition of the industrial enterprises to
innovative development demands development
and improvement of the corresponding methods
of management. The assessment of its economic
potential can become one of the directions of
improvement of activity of the enterprise. For the
correct assessment of the current situation and
search of competitive advantages the industrial
enterprise needs to analyze available economic
potential and to reveal reserves of increase of
efficiency of its use. The quantitative assessment
of its components is necessary for an objective
assessment of economic potential. However many
methodical issues of this important problem aren’t
resolved yet. For example, so far there is no
consensus on essence and the maintenance of
economic potential, criteria and indicators of an

* This work was supported by Russian Humanitarian Scientific Foundation (Ne 11-32-00005).
** CTaThs OATOTOBJIEHA TIpU Mofepskke Poccuiickoro rymaHuTapHoro HaydHoro ¢oHaa (rpant Ne 11-32-00005).
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assessment of economic potential aren't proved,
the main requirements for system of estimated
indicators aren't developed, there is no scientific
and reasonable classification of the factors
determining the economic potential.

The knowledge of level of economic capacity
of the enterprise will allow the management to
understand, what role from the point of view of
innovations is played by the enterprise in the
segment of the market, whether is the enterprise
the leader of innovative development of research
and production branch or lags behind the general
tendencies of development of innovations,
whether the enterprise is capable to provide itself
with innovations in the future for successful
competitive fight.

The concept of economic potential
of the industrial enterprise

Economic potential and possibilities of its
development are the integral component of
successful functioning of the modern industrial
enterprise. Therefore so important correctly and
sensibly to estimate the rational sizes of economic
potential which effectively functioning enterprise
has to have. The key moment of the solution of
this task is accurate definition of the concept of
economic potential and its structure.

The practical importance of development of
this problem induces many scientists to devote it
detailed researches. Nevertheless, still neither in
domestic, nor in foreign literature it isn't developed
the wunified and accurate views concerning
treatment of economic capacity of the scientific
and production enterprise, its components, criteria
of its assessment and techniques of exact definition.

The analysis of the literature devoted to the
concept of economic capacity of the scientific and
production enterprise shows a divergence of views
of economists on this question.

The best general determination of economic
potential of the enterprise is offered by the
author/1/, determining economic potential as «...
set of different types of resources, including the
material, financial, intellectual, scientific and
technical and other resources necessary for
implementation of innovative activity». Such
understanding schematically and simply treats this
difficult category, without opening all potential
opportunities and reserves of economic capacity
of the scientific and production enterprise.

The similar position in treatment of this
definition is taken by authors [2, 3]. These authors

note that implementation of innovative activity
requires existence of economic capacity of the
enterprise which is characterized as set of various
resources, including:

— intellectual (technological documentation,
patents, licenses, business plans on development
of innovations, the innovative program of the
enterprise);

— material (skilled and instrument base, processing
equipment, resource of the areas);

— financial (own, loan, investment, federal, grant);

— personnel (leading innovator; the personnel
interested in innovations; partner and personal
contact of employees with scientific research
institute and higher education institutions;
experience of carrying out scientific researches;
experience of project management);

— infrastructure (own divisions of research and
development, department of the chief technologist,
department of marketing for new products, patent
and legal department, information department,
department of competitive investigation);

— other resources necessary for implementation
of innovative activity of the enterprise.

Broader determination of economic potential
of the enterprise offer authors [4, 5]. They specify
that strong in economic and innovative sense it is
considered the enterprise possessing fully
scientific and technological potential, including:

— qualified scientific personnel;

— material support which significantly influences
the level of scientific and technical decisions, and
also terms of creation and development of
innovations. It includes scientific tools, equipment,
devices, and also the level of its novelty in
technological sense, existence of skilled and
experimental base;

— information and methodical providing which
reflects experience of researches and development,
existing scientific and technical reserve, and also
degree of information about developments in
these areas;

— organizational support which forms an
orientation of scientific and technical activity, and
also is responsible for communication with other
divisions of the enterprise.

The treatment of economic capacity of the
scientific and production enterprise as measure of
readiness of the enterprise to carry out the
innovative task is logical and adequate. For this
purpose, it is not enough to have one type of
resources for the enterprise, the necessary
moment is ability to use them with the greatest
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effect, and also to open and use hidden reserves.
In the conditions of limited financing of expensive
research and production development this aspect
gains especially essential value. Therefore the most
detailed assessment of economic capacity of the
scientific and production enterprise which is
presented in works [6, 7] is more justified. These
authors include in the economic potential of the
enterprise not only the estimated or already
mobilized resources of the enterprise, but also its
organizational mechanism (organizational structure,
etc.) for achievement of goal in the field of the
knowledge-intensive technological processes, new
types of products or their modification, and also
new services. Thus, according to these authors,
innovative activity includes also market researches
of sales markets of the goods, the competitive
environment, and a complex of administrative and
organizational and economic actions which lead
to innovations.

The author [8] adheres to the similar point of
view. The author understands economic potential as:

a) products being at different stages of
development or production expansion;

b) opportunities of financial, technological,
scientific and technical and personnel to create,
make and improve production;

¢) abilities to organize development, production,
sale of the goods, fully conforming to the present
and future requirements of buyers, timely
replacement of products, not being leaders of sales.

As appears from this approach, the author
estimates the economic potential of the enterprise
in a context of all life cycle of an innovation that
undoubtedly is correct and raises a practical and
rational orientation of conceptual definition,
pulling together it with needs and inquiries of
dynamically changing life.

Works [9—11] are devoted to studying
information component of economic capacity of
the enterprise in the conditions of global
informatization of society and formation of
«information economy».

The concept «potential» occurs from the Latin
word «potentia», and means force, power,
opportunity, the ability existing in the hidden look
and capable to be shown under certain conditions.
Proceeding from linguistic treatment, potential
can be determined as the ability of a matter to
pass from opportunity to reality, from one
condition to another (for example, from old to
new). Based on such philological approach to
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treatment of economic capacity of the enterprise
in [12] author treat it as a measure of unity reached
which can be used with a definite purpose, and
possible, i. e. achievable under certain conditions.

Works of foreign scientists, such as D. Bell,
P. Druker, D. Clark, G. Mensh, R. Porter, B. Santo,
R. Solou, B. Tviss, R. Foster, Y. Shumpeter,
represent interesting, comprehensive, deep,
competent, and always devoted to researches of
innovative economy with practical orientation.

Ambiguity of treatments of definition and the
characteristic of economic capacity of the
enterprise is explained by complexity, identity of
the most innovative activity different objects and
the directions.

The most rational are represented to
concretize the economic category «economic
potential of the enterprise» so that to fill it with
the concrete functional contents for practical
application regarding an assessment of economic
potential. The assessment of economic capacity of
the scientific and production enterprise is the
integrated system characteristic, the economic
capacity of the scientific and production enterprise
can be measured and estimated only by a complex
assessment of an innovative susceptibility,
innovative activity and competitiveness of the
enterprise.

Based on the data provided above, the category
«economic potential of the industrial enterprise» is
offered to be considered as ability of system to
transform the actual order of things in a new
condition for the purpose of satisfaction of existing
or again arising requirements (the subject is
innovator, consumer, market, etc.). The most
important moment of the presented concept of
economic capacity of the scientific and production
enterprise is that its effective use does possible
transition from the hidden opportunity to obvious
reality, i. e. of one condition in another (namely,
from traditional to new). Thus, it is proposed to
focus attention on situation that the economic
capacity of the scientific and production enterprise
is some kind of characteristic of ability of system
to change, improve, progress.

Methods of evaluating the economic potential
of the industrial enterprise

The carried-out analysis showed that now the
assessment of economic capacity of the industrial
enterprise can be carried out with application of
the qualitative, quantitative, logical and combined
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methods of the decision. In the generalized look
all methods can be classified: statistical, methods
of research of operations, expert, on the basis of
the combinatory approximation, special.

Let's consider these methods and give them
the short characteristic.

1. Statistical methods are based on processing
statistical data, and quality of administrative
decisions considerably depends on ways of
processing statistical data. Therefore it is important
not only to derive the maximum benefit from
available reporting data and reference materials,
but also to present results of the analysis of
objective information in the most convenient view.

The mathematical statistics is engaged in
methods and rules of processing and the analysis
of statistical data from area of economy,
equipment, physics, finance and other activities.
For the accounting of specifics of activity there
are various branches of statistics: economic,
demographic, statistics of finance, etc. The
mathematical statistics penetrates them and is the
integral component of universal mathematical
methods of information processing.

The mathematical statistics solves three main
problems. The solution of the first task assumes
obtaining the main statistical characteristics: the
arithmetic average being statistical analog of a
population mean, statistical dispersion and
average quadratic deviation. Indicators of average
value are very widely used in the economic
analysis. Examples of indicators of average value:
average salary of the main production workers,
average time between equipment repairs, the
average size of expenses of money on service and
repair of unit of military equipment, etc.

The second problem which is solved by
mathematical statistics, is the definition of laws of
distribution of random variables. For the analysis of
economic processes it isn't indifferent, which of the
random variable submits to what law. Possibility of
using the device of probability theory depends on it,
it also influences on practical recommendations.

The third problem of mathematical statistics
consists in an assessment of confidential
intervals, i. €. in an assessment of that range to
which the random variable with a certain degree
of reliability gets.

It is connected with that in practice data
processing is not made on all population, only on
the selection, thus received values of statistical
characteristics are random variables and are
located in some range.

An important role in the solution of this task
is played by the theory of a selective method
which makes recommendations about the volume
of the minimum selection for rather reliable
assessment of characteristics of the law of
distribution of a random variable. Application of
a selective method allows to reduce considerably
time for receiving estimates of average value of an
economic indicator, and also a share of defective
documents or details in the general set of the
objects which are to be surveyed.

2. Methods of research of operations include
problems of definition of optimum alternative (a
problem of optimization), consisting in a choice
of such conditions under which the chosen
criterion reaches extreme value.

The formulation of any problem of
optimization and finding of its decision is
consolidated to performance of the following
actions: problem definition; criterion choice;
formation of criterion function; formulation of
restrictions of a task; creation of optimizing
mathematical model; definition like task as
mathematical object; development or choice of a
method of obtaining the optimum decision;
finding of the decision by the chosen method.

Many optimizing tasks can be reduced to
standard methods of the decision which are
studied in the theory of research of operations.
The main mathematical methods or classes of
algorithms of their decision are presented below.

Mathematical programming is the area of the
theory of research of the operations, devoted to
the theory and methods of the solution of
multidimensional extreme tasks with restrictions,
i. e. tasks on an extremum of function of many
variables with restrictions on area of change of
these variables. The purpose of mathematical
programming is creation where it is possible,
analytical methods of definition of the decision,
and in the absence of such methods — creation of
effective computing algorithms of obtaining the
approximate decision.

The general problem of mathematical
programming is formulated as follows. It is
required to find n of variables xi, x2, ..., X» which
satisfy m to the equations or inequalities

4(X1, Xy, o0y X,) S (=, 2)b, (i=1,m) (1)

also maximize or minimize function

Z = f(x), Xy, .0 X,). )
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The condition (1) is called restrictions, and
function (2) — criterion function. Set of variables
(vector) X(xi, x2, ..., x») is called the decision or the
plan of a problem of mathematical programming.
The plan X(xi, x2, ..., x») meeting conditions (1)
and a maximum delivering to function (2) or
minimum is called optimum. Volumes of
restrictions of b;, functions gi(xi, x2, ..., x») and
fx1, x2, ..., x,) are also set, are initial statements
of the problem. The form of these conditions, and
also some other circumstances define belonging of
a task to appropriate section of problems of
mathematical programming.

It is possible to allocate the following main
methods: mathematical programming (linear,
nonlinear, discrete, dynamic, stochastic), theories
of mass service, differential equations, theories of
counts, theories of games, casual processes.

Let's consider the essence of solved tasks and
give short characteristic of these methods.

Linear programming — criterion function (2) is
linear, and the set on which the extremum of
criterion function is looked for, is set by system of
linear equalities or inequalities (1). Among
methods of mathematical programming algorithms
of linear programming (a simplex a method and
others) are most developed and effective.

Nonlinear programming — nonlinear criterion
function (2) or at the same time criterion
function (2) and restrictions (1). In practice it is
widely applied two main methods of nonlinear
programming: method of the given gradient
(Jacobi's method) and method of multipliers
Lagrange. Jacobi's method represents generalization
a simplex method of linear programming. The
method of multipliers Lagrange is applied in tasks
both with restrictions in the form of inequalities,
and in the form of equalities and is logical
continuation of the first method. On the basis of
this method the method of penal functions is
developed.

Integer programming deals with tasks in which
on variables the discretization condition is
imposed. Methods of the solution of problems of
integer programming can be classified as methods
of cutting off and combinatory methods. The first
of them are connected with that circumstance that
entered additional restrictions cut (exclude) some
areas of a polyhedron of admissible decisions in
which there are no points with integer coordinates.

At the heart of combinatory methods the idea
of search of all admissible integer decisions lies.
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The main method is the method of branches and
borders and also the method of the cutting planes.

Dynamic programming represents the special
mathematical method of optimization adapted for
the solution of multistep tasks, and such steps can
have the natural nature: for example: planning of
economic activity for a certain period, and in
other tasks they are entered artificially: for
example, enterprise development which can be
broken conditionally into stages, each of which
occupies any time span With use of this method
it is possible to consolidate the solution of a
complex challenge to sequence of simpler, i. e. to
carry out decomposition.

Stochastic programming studies the theory and
methods of the solution of conditionally extreme
tasks at incomplete information on parameters of
a statement of the problem, that is are focused on
the solution of tasks in which all or separate
parameters are described by means of random
variables.

The main objective of the theory of mass
service (theory of turns) is finding of such
organization of systems at which losses from
expectation of service or from idle time of
channels of service will be minimum. The theory
of mass service uses mainly the probability theory
device.

The theory of the games is the mathematical
theory of conflict situations, i.e. situations in
which interests of two or more parties pursuing
the various aims face. Task of this theory is
development of recommendations about a
rational line of action of participants of the
conflict. Games in which one of opponents is the
nature, and other — people, the name of static
games, and the theory of such games — the theory
of static decisions received.

The theory of counts is the area of the discrete
mathematics which feature is geometrical
approach to object studying. It is applied in the
analysis of reliability of communication networks,
electronic schemes, switching networks when
there is a task about finding of the quantitative not
being crossed chains connecting various tops of
counts. Methods of the theory of counts are
applied at the solution of transport tasks on
transportations, finding of optimum solutions of a
task on appointments, to allocation of
«bottlenecks» when planning and ROC
management, by drawing up optimum routes of
deliveries of freights and others.
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The theory of schedules studies methods of the
solution of problems of optimum streamlining and
coordination of performance of some actions in
time. Problems of creation of optimum schedules
(planned schedules, schedules) are solved with its
help of performance final (or repeating)
complexes of operations. Thus problems of
frequencies are formulated as a problem of
optimization of process of service of a final set of
requirements in system (in difference from the
theory of mass service where infinite flows of
requirements), containing limited resources are
considered generally.

Expert methods are based on use of knowledge
of experts about object and generalizations of their
opinions. Such methods in a bigger measure are
applicable at standard forecasting, in particular in
the analysis of spasmodic developments.
Distinguish individual and collective expert
methods. The main methods are: the method of
Delfi, method of a tree is more whole, a method
of generation of ideas, a script writing method,
and as a method of the analysis of hierarchies.

At the heart of all types of expert methods
judgments of experts concerning prospects of
development of object are put. These methods are
based on mobilization of professional experience
and intuition. Usually to expert methods resort
when the objects which aren't giving in to
mathematical formalization for which it is difficult
to develop adequate model are analyzed.

Methods of individual expert estimates are
based on the statement of opinions by experts
independently from each other. Collective
methods with use of groups of experts demand the
organization of procedures of meetings, ensuring
independence of judgments and organizationally
is more difficultly feasible, than individual.

Use of expert methods expediently at the
solution of problems of the special class, being
characterized existence of one of two conditions:

1. The task can't be solved by any other
existing way.

2. Others, except expert, ways are less exact or
more labor-consuming.

Both practical and theoretical researches
testify that expert judgments at observance of the
correct methodology of their receiving comprise
rather reliable information which use allows
making quite reasonable decisions. To increase
reliability and reliability of expert information it is
possible by formation representative on the

number of expert group, a task of rigid
requirements to «quality» of experts and
processing of received expert information.

Depending on volume and quality of initial
information, special methods as examination and
methods of the information processing received
from experts, sharing on two rather independent
groups — individual and group methods of
estimation, are developed.

Main advantages of methods of individual
expert estimation: «interviews», analytical reports,
the scenario, consist in their efficiency,
opportunity fully to use individual abilities of the
expert, lack of pressure of authoritative
judgments, low costs of examination. The main
lack of these methods is high degree of subjectivity
of received estimates because of limitation of
knowledge of one expert [2].

Methods of group expert estimation:
questioning, «commissions», collective generation
of ideas, are based on the principle of
identification of collective opinion. The main
advantage of these methods over the individual
consists in possibility of the versatile analysis of a
problem of a choice. Besides, collective
responsibility often allows experts to make more
risky decisions on the questions raised before
them, and the estimates received from group,
contain a «required» assessment, than at
individual examination more often. Shortcomings
of these methods are complexity of the procedure
of obtaining information and the organization of
the expert poll, connected with need of collecting
rather representative group of experts, complexity
of receiving group opinion of experts from
individual opinions, possibility of rendering
pressure of authoritative judgment in group.

The specified shortcomings can be
significantly weakened by application of various
options of a combination of the considered
procedures and the scientific organization of
examination.

Considering all this, and also some other
factors, during researches as a method of expert
estimation was explained the combined method
consisting in collective discussion of the purposes
and problems of examination in rather small
groups of experts with the subsequent individual
poll of experts in questions of in advance prepared
questionnaire.

Expert methods are most effective for drawing
up medium-term and long-term forecasts, at
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research of difficult objects, and also in case of
the insignificant volume of retrospective data
about research volume. The lack of information at
the initial stage of definition of expenses results in
need of a formulation of a task for a general view
and assumes an assessment of the created
alternatives of possible decisions at each
subsequent lower level of forecasting. Such
algorithm of finding of the decision is realized by
various methods, such as the method of a tree is
more whole, a method of generation of ideas, a
method of Delfy, and as a script writing method.
Let's give them the short characteristic.

1. The method of a tree of the purposes is used
in standard forecasting.

The essence of this method consists in
consecutive splitting of the purposes into local
goals and finding problem solutions. Each of ways
of achievement of a common goal at this level can
be considered as the purpose provided with means
(ways) more of the lowest level, coordinating the
separate purposes to actions which need to be
undertaken in the present. Generally as «a tree of
the purposes» understand the hierarchical
structure  reflecting  relationships  between
elements — the purposes. “The tree” reflects the
relations between tops — stages of achievement of
some purpose. «The tree”, which tops are ranged,
i. e. are expressed by quantitative estimates of
their importance, is widely used for a quantitative
assessment of a priority of the various directions
of development. As a result of a partition of the
purposes on a local goal the tree of the purposes
representing coherent focused columns which
tops answer the purpose, and edges — to
communications between them is created, and the
top of the top level (a tree root) represents the
general purpose.

Interdependence of the purposes of one level
consider by means of coefficients of mutual
usefulness. They are defined by experts and for
convenience take place in the table. Construction
of «tree of the purposes» usually demands
forecasting of development of object and its
elements of a script writing of achievement of the
formulated purpose, etc. Each of these expected
tasks often decides method of expert evaluations.
Advantage of a method is in its presentation, and
allowing to consider a question somehow deeply.

2. Method of generation ideas. In standard
forecasting the great value has formation of
alternatives of development of object. Creation of
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alternatives demands creative activity and in
power only to specialists and experts. Most
effectively this process proceeds during the group
examination organized by certain rules.

The method of generation of ideas is based on
activation of intellectual activity. The method has
some versions one of which is the so-called method
of «brainstorming». The method purpose — receiving
a large number of original ideas for a short period,

The main feature of a method consists that the
period of free creative generating of ideas, offers
and the hypotheses relating to development any
of problems, is accurately separated from a stage
of their critical evaluation, and the assessment is
made in such form that doesn't connect, and
stimulates further creative discussion of cases in
point.

3. The method of Delfy is one of the most
widespread methods of formation of a group
assessment of experts at the forecasting, received
the name from the Greek city of Delfy and his wise
men who was famous in the ancient time for
predictions of the future. The method represents a
number of consistently carried out procedures
directed on formation of group (collective) opinion
on problems with insufficient information.

The procedures used in a method of Delfy
include three main elements: anonymity,
adjustable feedback and statistical processing of
answers.

Anonymity of poll is way of weakening of
influence of certain authoritative experts. It is
reached by application of special questionnaires
(questionnaires) or other ways of individual poll,
for example, communication of experts with the
computer. Adjustable feedback allows reducing
noise which are understood as influence of the
individual and group interests which haven't been
connected with solved problems. Besides,
introduction of feedback brings an element of
objectivity and estimates are more reliable.

Adjustable feedback is carried out at the
expense of carrying out several rounds of poll,
results of each of which are processed by means
of statistical methods and told to experts.

4. The method of a script writing is based on a
complex image of development of object in the
form of the descriptive document which carries
the name «future scenario».

Any scenario answers two types of questions:
how step by step there can be this or that
hypothetical situation; what alternatives at all
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operating factors at this stage to prevent process
exist to change or facilitate its course.

The description is usually made in obviously
expressed temporary coordinates. However for
scientific and technical and military forecasts
introduction of obvious dependence on time isn't
always obligatory. In the scenario in advance
prepared forecasts and materials on development
of object of forecasting are used. Development of
the scenario forces the researcher to be engaged
in details and processes which it could miss if it
was limited to abstract reasons.

5. The method of the analysis of hierarchies (the
author of a method — the American mathematician
T.Saati) is systematic procedure for hierarchical
representation of the elements defining an essence
of a problem of a choice. The method consists in
problem decomposition on more and more simple
components of part (creation of hierarchy) and
further processing of sequence of judgments of the
decision-maker (expert group) in pair comparisons,
or use of quantitative values of indicators. Relative
extent (intensity) of interaction of elements in
hierarchy can be as a result expressed. These
judgments then are expressed in numbers.

The solution is process of stage-by-stage
establishment of priorities.

Result of application of a method is receiving
the generalized indicators of a priority of
considered alternatives.

The method of the analysis of hierarchies
advantages:

— it allows to consider diverse information when
receiving the generalized assessment;

— it considers extent of influence of a concrete
indicator on the generalized assessment;

— it allows to estimate both quantitative, and
quality indicators.

The method of the analysis of hierarchies
shortcomings:

— the quantity of indicators at each level of
hierarchies shouldn't exceed nine;

— the existence of a subjective component at an
assessment of weight of indicators (involvement of
experts).

Special methods

Methods of minimization of risk are based that
the concept of risk taking into account the
maintenance of a task, includes quantitative
characteristics (threat type, damage, parameters)
which can be used for formation of a matrix of

system estimates and application of the

corresponding strategy of decision-making.

Imitating modeling

The term «imitating modeling» means that we
deal with such mathematical models by means of
which the result can't be calculated or predicted
in advance therefore experiment (imitation) is
necessary for a prediction of behavior of real
system on model at the set basic data.

Imitation represents a numerical method of
carrying out on the computer of experiments
with the mathematical models describing
behavior of object (enterprise) during the set or
formed period of time. The behavior and their
interaction in imitating models are most often
described by a set of the algorithms realized in
some language of modeling. All these descriptions
represent program which needs to be debugged
and tested in the beginning, and then to use for
statement of tasks on the computer. Therefore as
imitation process on the computer are
understood both model designing, and its test,
and model application for studying of some
phenomenon or a problem.

Methods with application of indistinct sets

For situations which can be characterized only
it is rather inexact, the new way of consideration —
methods of so-called indistinct (indistinct) sets
was entered into practice. This concept was
offered in the mid-sixties by L. Zade; since then
in this direction many researches which have
made an essential contribution to a problem are
executed, and, the main thing, is tested many
interesting applications. Methods of indistinct sets
proceed from those reasons that the creative
human thinking considerably proceeds within
concepts indistinct and not described strictly
quantitatively; to such thinking there can't
correspond completely models of classical
mathematics with their unambiguous on-off logic.
Thus, in methods of indistinct sets try as it is
possible to apply more widely the experienced
mathematical approaches and first of all
mathematical symbolics, accepting at the same
time an illegibility of estimates and decisions as
important reflection of really existing situation. It
allows to connect severity of classical mathematics
and, therefore, exact knowledge, on the one hand,
with uncertainty and a polysemy of situations,
including emotionally painted processes of
knowledge of the real world, with another. The
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successful solution of the task set thus allows to
enter and rationally to use such concepts, as
indistinct  regularities,  ratios,  algorithms.
Researches in the field of the «indistinct» analysis
are now even in the course of intensive
development; it belongs both to bases, and to
opportunities of application of the analysis.

Thus, the contents and economic essence of
the concept «economic potential» in relation to
the industrial enterprise was considered. The

analysis of methods of evaluating the economic
capacity of the industrial enterprise was
performed, on the basis of which classification of
used methods was carried out. The developed
classification and the executed characteristic of
methods will allow the researcher to carry out a
reasonable choice of methods of evaluating
economic capacity of the enterprise depending on
features of a solved task and influencing external
and internal factors.
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METHODS TO EVALUATE UNCERTAINTY OF INVESTMENT PROCESS
IN INNOVATIVE ORGANIZATIONS

N.A. Pyackas

METO/JbI OHEHKN HEOITPEAEJIEHHOCTHU
NHBECTUIIMOHHOT'O ITPOLECCA
B MHHOBAIIMOHHbBIX OPTAHM3ALINAX

The article is dedicated to the potential of expert methods when being used to evaluate environment
uncertainty of investment processes in organizations involved in innovative activities.
UNCERTAINTY ASSESSMENT. INVESTMENTS. PROCESS. INNOVATIVE ORGANIZATIONS.

ITocBsiiieHa BO3MOXHOCTSIM MCIIOJIb30BaHUS OKCIIEPTHBIX METOJAO0B OLICHKM HEONPCACICHHOCTU BHEILHEN
Cpeanl IIpU OCYHIECTBJICHNN MHBECTULIMOHHBIX IMMPOLUCCCOB B OpraHM3anuiax, AJCATCIbHOCTh KOTOPBIX HOCUT UH-

HOBALIMOHHBI XapaKkTep.

OLEHKA HEOINPEAETEHHOCTHU. UHBECTULINU. TPOUECC. UHHOBALIMOHHBIE OPTAHU3ALIWUN.

Today, the Russian economic system sees some
negative trends, primarily related with constant
modifications of legal, administrative and financial
environment, caused both by the necessity to
redirect the economic development (to modernize)
the country and by the world’s financial crises
effects. This results in the growth of entropy in the
business environment of economic agents which
primarily affects investment processes in a negative
way. Uncertainty of the investment environment
leads to lower activity of its participants with the
trend being more visible in case the investment
recuperation period gets longer. This circumstance
imposes certain requirements on strategic plans.
Certain methods to raise investment and options to
finance venture companies are needed, as well as
different approaches to apply the mother
corporation’s potential and different strategies to
stand down business. For innovative organizations
the uncertainty of investment processes, related
with the environmental uncertainty, produces
increased risks with consequent decrease in activity
in this business. That’s why examination of ways to
expand tooling backup to take decisions in the
sphere of investments into innovative activities
seems important both from theoretical and
practical standpoint [1].

Russian government has declared the policy
of modernization and innovative character for

the economy development. However, practical
implementation of the policy is rather
contradictory, since measures proposed often do
not meet the consistency requirements. Objectives
to modernize Russian economic system are to be
reached under the effects of the world financial
crisis, which has resulted in budget deficit [2].
According to the statistics of the National
Association of Innovations and Information
Technology Development (NAIITD) the
investments into innovations decreased by 70—80 %
in 2009. Big corporations reduced their investment
up to 90 %, business angels up to 60 % and venture
funds up to 45 %. So, in effect, private investments
have been decreased considerably.

At the same time the state financial support
cannot be considered sufficient. Statistics say that
funding of the innovative activities, even though
the policy of modernization and innovations in
the economy of Russia has been proclaimed, grew
only by 0.1 % in 2011.

Today we can mention two public investment
funds meant to form financial resources for Russian
innovative organizations. They are Russian Venture
Company (RVC) and Rosinfocominvest fund. The
latter, despite being set up as early as 2006, started
its activities in 2009 due to different red tape
barriers. As for RVC, we can speak with confidence
about it being low-effective.
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Investment processes in innovative enterprises
can be ensured by means of different financial
sources (vehicles), which should include: funds,
allocated for the development of the innovative
sphere in terms of special purpose federal
programs, including the ones which are to activate
modernization processes; grants, provided by the
federal and the regional governmental executive
bodies; funding by venture funds; funding by
governmental investment funds and non-
governmental organizations; funding by private
investors, including foreign ones; innovative
enterprise’s own funds: retained profits and
depreciation fund[3].

An effective investment mechanism can be
built in case interests of the agent with ownership
function dominate, i. e., in this case, those of the
investing company, and the criterion of the
accommodated decision can be defined as follows:
“To provide capacities for production use of the
invested capital in terms of the national legislation
within unlimited time interval’. This criterion,
being fixed on the federal level, can result in
dramatic decrease in the investors’ anxious
expectations and reduce instability forecast by
them. This refers to the legal component of the
foreign investments attraction mechanism, which
is being developed in terms of certain policy. The
directions of such policy can have different
vectors, for example:

— policy of foreign investments and trade
restriction up to their absolute embargo in most
industries;

— policy of foreign capital restriction in a national
company, implying strict tax regime for foreign
investors, limitation of profit export, complicated
procedure for investment capital return;

— policy of foreign investments stimulation (tax
and duty exemption, insurance of foreign
investors’ risks, etc.).

One can draw a conclusion from the analysis
performed that the investment process in Russia
can become sustainable only provided that the legal
treatment of this process is based on the dominance
of the ownership function and, correspondingly, on
the dominance of the specific interest of the
ownership agent (investor) over the specific
interests of the regulatory agents, which are
understood here as representatives of federal and
territorial administrative bodies. This conclusion
put a condition on forming the foreign investments
attraction mechanism on the federal
microeconomic level, since legislative regulation of
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the ownership issues is in the competence of the
federal regulatory bodies. All the afore-mentioned
implies that the law should apply to domestic and
foreign investors without discrimination, since
domestic investors, alike foreign ones, are owners
of their production resources, including capitals [4].

One of the procedures which allows revealing
possible inconsistencies in the definition of the
criterion for setting up the accomodated regime
of foreign investments and mechanism of their
attraction is multidimensional expertise. With its
help it is possible to compare some items under
several characteristics. It is suggested that the
results of this expertise should be used to increase
effectiveness of the investment process on the
level of the constituent agent of the federation and
also in order to improve the strategic planning
processes for the participants (partners) [5].
According to the general scheme of this
procedure, first, each expert should identify
significant, in his opinion, characteristic of the
effectively operating mechanism of investment
resources attraction, excluding those aspects that
are within the competence of the federal centre.
Thus, the expert should give his own variants of
answer to the question: «What are the principles
or lines of business of an innovative organisation
that can be accepted as the basis for an effectively
operating mechanism of investments attraction?».

Below there are factors that can be accepted
as a basis for a list of necessary qualities to be
made by each expert individually:

— anty-cycling development;

— increased fast growth;

— prolonged demand,;

— benefits of mass production;

— differences in the operational activities (low
production costs);

— resource access;

— competitive advantages.

The list of these factors was proposed by the
authors on the basis of the qualitative analysis of
the characteristics of the modern investment
processes in Russia, which have been detected on
the basis of statistical and analytical surveys.

The choice of an accommodated strategic
interest of the investing company and innovative
organization is the first stage of the expertise. The
second stage is to choose forms and methods to
attract investments, which should include:

— formation and implementation of strategic
investment programs of an innovative organisation;
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— granting guarantees and incentives to the
investors in accordance with the federal and
regional programs of innovative activities support.

The procedure has been put into practice by
the authors of the article. Managers of lending
divisions from five banks with foreign participation,
which are investing or plan to invest in innovative
organizations in Russia, acted as experts.

Each expert has identified the following
strategic criteria for the first stage of the expertise
(See Tab. 1).

The consultant who carries out the expertise
analyzes the revealed characteristics and removes
those which coincide in contents from the list.
Each characteristic is awarded with a letter code.

The cards with answer tables are handed out
to the experts and each of them in the box
«Choice» marks with a special symbol those
characteristics which are most important from his
standpoint.

On the basis of all the tables obtained from and
filled in by the experts, Tab. 2 is made. This table
includes all the characteristics according to their
priority — the first ones are the characteristics

mentioned by all the experts, followed by the ones
mentioned by the majority of the experts. Further
on there are characteristics identified as working
ones. In the expertise that has been carried out
there are five of such characteristics — A, B, C, E, F.

The results of the first stage of the expertise
include the list, made on the basis of the data
obtained from the experts, of significant
characteristics to evaluate the effectiveness of the
decision to be made.

The first step of the second stage demands
that each expert should make all possible pair
comparisons of the characteristics. They are
made with the use of special deck of cards, every
of which bears a pair of characteristics. The
number of cards in the deck depends on the
quantity of the identified characteristics. In the
expertise that has been carried out, the number
of cards is equal to the quantity of possible pairs —
10. ten.

The cards are shuffled and given out to the
experts. Each expert has to distribute 100 points
in between the two characteristics stipulated on
the card.

Table 1

Experts’ choice of strategic criteria

1 Expert II Expert

111 Expert

IV Expert V Expert

Access to resources
Life extension technologies | Access to resources

Competitive advantages | Extended Demand
Access to

Access to resources
Faster growth

Faster growth
Access to resources

Counter-cyclical Extended resources Persistent- Differences in activity
Faster growth Demand Susceptibility The benefits of mass
The benefits of mass|The benefits of mass Honesty production
production production Counter-cyclical
Table 2
Signs Experts Index| 1 | 2 | 3 | 4 | 5 |Selection

1. Counter-cyclical + |+ |+ ]+ x

2. Faster growth + |+ |+ ]|+ |+ x

3. Extended Demand C +|+ |+ ]+ x

4. The benefits of mass production F +|+ |+ |+ X

5. Differences in activity E + |+ x

6. Access to resources H + |+ +]|+ -

7. Life extension technologies D + | + -

8. Competitive advantages G + -
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I -
The second step of this stage includes Table 3
definition of the priority (significance) of the Sienifi ;
haracteristics for every expert igntieanee MIens 1 2 3 4 5
charac . ry €xp o by experts Signs
Evaluations of characteristics have been A 1 10921075 088 065
transferred from each card into the
. B 0.89 1 1 0.65 1
corresponding columns of the table and the total
.. C 0.7510.77 | 0.88 | 0.73 | 0.88
score has been calculated for every characteristic.
Significance of the characteristic that got E 05310421088 ) 1 1054
maximum score has been taken as one; F 0.3910.73 ] 0.67 | 0.58 | 0.77

evaluations of other characteristics’ significance
have been defined as the ratio between their
scores and the maximum one. Thus, for example,
for the first expert, characteristic A gets the
maximum score — 280 points. The significance
of this characteristic has been taken as one.

Correspondingly, the significance of
characteristics are as follows:
B =250 : 280 = 0.89
C =210:280=0.75
E = 150 : 280 = 0.53
F=110:280 = 0.39

As a result the characteristics have been
classified according to their significance for each
expert. Thus, for the first expert, the most
significant characteristic is characteristic A
(significance 1), then — characteristic B (0.89),
characteristic C (0.75), characteristic E (0.53),
characteristic F (0.39). For the second expert,
the most significant characteristic is characteristic
B (significance 1), then — characteristic A (0.92),
characteristic C (0.77), characteristic F (0.73),
characteristic E (0.42). For the third expert,
characteristic B is the most significant, too
(significance 1), then characteristics C and E
(significance 0.88), characteristic A (0.75),
characteristic F (0.67). For the forth expert,
classification of characteristics from the point of
their significance looks as follows: characteristic
E (1), characteristic A (0.88), characteristic C
(0.73), characteristic B (0.65), characteristic F
(0.58). For the fifth expert: characteristic B (1),
characteristic C (0.88), characteristic F (0.77),
characteristic A (0.65), characteristic E (0.54).

To identify the general priority of the strategic
criteria for all the experts, the summary table of
characteristics significance for all the experts has
been made up (See Tab. 3).
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To identify the general priority of characteristics
it is necessary to detect the characteristic whose
significance in Tab. 3 gets maximum unities. Such a
characteristic is called the leading characteristic. In
the expertise that has been carried out, the leading
one is characteristic B, which has a maximum
significance for the second, third and fifth expert.

Then, significance ratios between the leading
characteristic B and all other characteristics have
been calculated.

For instance, for the first expert the following
ratios have been defined:

B:A=0.89:1=0.89;
B:B=0.89:0.89 = 1.0;
B:C=0.89:0.75=1.19;
B:E=0.89:0.39 = 2.28;
B:F=0.89:0.53 = 1.68.

Then, on the basis of the data obtained, the
average value has been calculated for the priority of
the characteristics which are compared. Thus, for
characteristic A, the average value of the
characteristic ratio for all the experts is the following:

(0.89 +1.09 + 1.33 +0.74 + 1.54) : 5 =1.12

As a result the final scale has been formed,
which identifies the significance of the
characteristics chosen by the experts (See Tab. 4):

Table 4

Evaluation of strategic criteria significance

Signs Coefficient value
A 0.90
B 1.00
C 0.89
E 0.60
F 0.72
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Thus, characteristic B has proved to be the
most  significant  (most  rapid  growth),
characteristic A has become the next (anti-cycling
development), followed by characteristic C
(prolonged demand) and characteristic F (benefits
of mass production) with characteristic E as the
last one (differences in the conditions of business
— low production costs). Thus, the foreign
investors’ value chain can be formed.
Consequently, economic growth, active anti-crisis
measures with still relatively low, comparing to
the developed countries, labor costs, and
availability of raw material resources are the
factors which justify the foreseen growth of foreign
investments.

The results of the expertise show that potential
investors see Russia, in the first place, as a zone
of strategic interests, which provides a larger,
comparing to their own country, market share and
gives insurance against production, sale and
technology cycling. This result of the expertise
proves to be unexpected and interesting, since it
shows that instable economy of Russia can still be
seen as a sort of buffer which diminishes
instability in one’s own country. Economic,
financial criteria as such (benefits of mass
production and low production costs) have been
put by the investors in the last place in their value
chain. This situation allows forecasting potentially
possible appeal of the innovative business for
foreign investors.

The contemporary situation in the Russian
economic system characterizes with inconsistency
and instability of the business environment for all
economic agents, which results in increased
instability of investment processes. The
aforementioned negative trends significantly
diminish opportunities to wuse multi-vehicle
funding for innovative organizations and make
them pay more attention to the mechanism of
foreign investments attraction. All agents of the
economic system whose interests, preferences and
activities affect the uncertainty of investment
processes (increasing or decreasing risks) are to be
seen as participants (partners) of the investment
process.  Participants’  (partners’) interests,
objectives and spheres of influence have
hierarchical and contradictory character. The
basic contradiction appears when implementing
regulatory function (federal and regional
legislative and executive bodies have it) and

ownership and user functions (this function
is primarily that of investing companies and
partner companies in the recipient country). It is
related with the necessity to take decisions in the
field of investment climate and implement
innovative projects, whose implementation
periods can exceed considerably the periods of
power authorization, established by the political
system [6].

The effectively functioning mechanism of
investments attraction is possible on the basis of
accommodated strategic criteria for taking
investment decisions. The condition for reduction
of the environmental uncertainty, affecting
uncertainty of investment processes in Russia, is
appearance of legal treatment of investments
which is based on the ownership function
prevailing over regulatory function [7]. This will
ensure the priority of economic interest for agents
performing ownership and user functions (the
investor and investor’s partner company) in
comparison with the interests of agents with
regulatory function (government bodies). Such
legal treatment helps reduce corruption risks,
which are bound to arise in case there is no
accommodation of interests in the investment
process.

It is reasonable to use the multi-dimensional
expertise as a mechanism to identify the investor’s
value chain in the specific Russian conditions.
Approbation of the proposed methods for expert
survey has shown, that an opportunity to expand
sales market and level off the effects of the
economic recession (opportunity of anti-cycling
influence) has proved to be of most interest for
foreign investors. The obtained results can be used
to form a system of measures to improve the
investment climate on the level of a region, as well
as to work out strategic plans of investment
development by innovative organizations. The
results of the expertise, carried out on the
methodologically justified and correct basis, if
being used, allow increasing the strategic planning
quality and create prerequisites for risk reduction
in innovative business. If the aforementioned
prerequisites are implemented, possibility that the
foreign investors’ interests will shift from strategic
priorities, mainly related with marking their
presence in the Russian market, towards financial
criteria, expressed in the grown profitability of
investments, increases.
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D.K. Kozlova

THE ECONOMIC IMPACT OF INTERNATIONALIZATION
OF HIGHER EDUCATION

J.K. Ko3ioBa

OKOHOMMNYECKAA DODPEKTUBHOCTb UHTEPHAIIMOHAJIN3ALINN
BBICHIEI'O OBPA3OBAHUA

Four categories of internationalization of higher education have been allocated depending on the method for
determining the economic effect. Educational hub — new trend in internationalization of higher education and
the term which is offered by author — has been proposed. Main effects of the internationalization of higher

education have been analyzed.

INTERNATIONALIZATION OF HIGHER EDUCATION. EFFICIENCY OF INTERNATIONALIZATION.
EDUCATIONAL HUB. EDUCATIONAL PROGRAM EXPORT.

BroinesneHbl yeTbipe moaxona K oleHke 3(pheKTUBHOCTH MHTEPHALIMOHAIM3alMK BbIciliero oopazoBaHusi. Bee-
JIEHO HOBOE TOHSITHEe — 00pa3oBaTebHbIN Xa0, KaK HOBBII TPEeHIl B MHTEpHALIMOHAIM3AlMY BBICILIETO 00pa3oBa-
Hus. [IpuBeneHbl OCHOBHBIE 3(D(MEKThl MHTEPHAIIMOHAIN3AIIMY BBICIIETO 00pa3oBaHUsI.

MHTEPHAHMOHMM3MMH BbICLLET'O OBPA3OBAHUA. DODPEKTUBHOCTb MHTEPHALLMOHAJIM3ALMN.
OBPA3OBATEJIbHbBIN XAB. DKCITOPT OBPA3OBATEJIbHbBIX ITPOT'PAMM.

Internationalization of higher education is
a general trend of twenty-first century. There are
different approaches to evaluation of the
efficiency of higher education; the main problem
of these approaches is a high proportion of
experts’ personal assessment. The task of
evaluating the efficiency of international part of
education not sufficiently advanced today.

Internationalization of higher education in the
world includes the following modern trends:

1. Increasing access. Comparing different
reports dedicated to internationalization of higher
education, such as CIMO annual report, OECD
papers, EAIE conference documents, national
reports, the increasing role of internationalization
can be traced throughout. Every year more
teachers, researches and students are participating
in international educational programs.

2. Geographical educational borders are
blurred. Programs and organizations such as

ERASMUS, DAAD, CIMO, Fulbright give a lot
of opportunities for a self-organized international
studies. On the other hand — the Bologna process
pushed forward the internationalization based on
universities’ level and it’s developing successfully.

3. New attractive international educational
centers have appeared. Generally recognized
leaders in attracting international students, such
as the U.S., U.K. are replaced by new ones.
Modern students are looking more and more
towards Asian universities and prefer South
Korea, China, and Singapore. The same idea is
reflected in the Studies, which were published in
Financial Times newspaper, regarding ranking of
the best programs of the leading business schools
in the world. According to the article nine out of
twelve world best Executive MBA courses are
taught in Asian Universities [1].

The author of the article proposes a new term
in the context of the above trends — educational
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hub. Together with the existence of logistic hubs
for goods and passenger hubs — the international
airports, it seems reasonable to use the term
«hub» for the internationalization of education.
Educational hub (EH) is a country (city) of
foreign students’ concentration in order to obtain
educational services. Specifics of EH are the
following:

— generated in the areas of strong economic
development;

— appreciable state support for science and
education exists;

— developed export of educational services,
programs;

— EH moves over time from one country (city)
to another.

Examples of contemporary EH are: South
Korea (Seoul, Daejeon), China (Shanghai,
Beijing), UAE (Dubai, Abu-Dhabi).

In order to determine the efficiency of
International Education, the next categories have
been proposed:

1. Exporting / importing  of  educational
programes;

2. Internationalization «at home»;

3. Students, teachers, scientists exchange
programs;

4. Dual or joined educational programs.

Each category has to be evaluated separately,
because the outcomes are different from one to
the other.

The subject of this analysis has to be
determined before proceeding with the evaluation
of the efficiency of the categories listed above. In
this study we have focused on the efficiency of the
internationalization of higher education in terms of
the State. We have to note that the international
education cost-efficiency can be both positive and
negative for the same state (country), depending on
the direction of students’, teachers’, researchers’
movement: in the country or outside. Along with
the positive and the negative foreign trade balance
of the country, we can determine the balance of

sectors, including specific sectors, such as
educational services. Traditionally there are
countries — exporters of educational services

(Canada, USA, Germany, Finland, France) and
importers (Vietnam, Brazil, Ukraine, Kazakhstan,
Lithuania). Considering general efficiency
without shifting to the level of the cost approach
to the assessment of efficiency, there can be also
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negative figures or risks such as the risk of brain
drain, or reduced performance.

Generally, the simplest way to determinate the
economical efficiency is to compare the results and
the cots. Sometimes this methodology can be used
in the field of educational economics. The cost
approach determination of efficiency formula (1)
compares results and costs. Results (outcomes)
should be determined for a certain period of time,
based on market research (on the scale from 1 to
10). An outcome in this context refers to the
amount of incomes obtained from tuition fees, net
of taxes and other mandatory payments.

n

SR

E="=L_ i=l:n,
hIVA (1)
F — Effectiveness, according to the cost approach;
Z — costs of the program (all costs related to
exporting educational program); R — outcomes of
the program during n years period of time.

On the other hand, there are always
economical and non-economical benefits from the
international educational program. Analyzing the
second group of benefits one comes to the fact that
categories like tolerance development, cross-
cultural cooperation, international networking
have to be included in the efficiency determination.

The Legatum Prosperity Index [2], which
provides more comprehensive approach to the
assessment of quality of life than the traditional
HDI, consists of 8 groups of factors. For the
purposes of this study, the author analyzed eight
groups of the factors included in the index:

1. Economy;

2. Entrepreneurship and opportunity;

3. Governance;

4. Education;

5. Health;

6. Safety and security;

7. Personal freedom;

8. Social capital [2].

Eight key dependencies and key findings were
based on analysis of statistical material Prosperity
Index 2012. One of the relations is that higher-
ranking countries are also the most tolerant.

Also, the level of internationalization of
education is reflected in the group 4 «Education»
and 7 «Personal freedom.» Analyzing the non-
economic effects of the internalization of higher
education, we are faced with the following:



Economy and management in education

— Marketing and promotion (students abroad
promote home Universities, make country more
open for foreigners);

— Increasing number of foreign students at
«<home» university, because a lot of student
exchanges are usually implemented on the parity
basis;

— Tolerance and cross-cultural development,
international networking leads to successful
international cooperation.

To estimate the outcome of these effects
expert assessments have to be integrated.
Application of fuzzy multi-unit method for the
formalization of expert assessments is justified.
For the prediction of the uncertainty in the
models the likelihood of the event is often
considered, which is treated as an opportunity or
a risk to the process. Use of probability estimates
is not entirely correct, as the single
inhomogeneous origin events do not have the
statistical representativeness, and talking about the
frequency of their occurrence is impossible. The
use of peer review is limited to the difficulties with
the coordination of the data, analysis and
interpretation. That is why the author considers it
appropriate to implement fuzzy descriptions in the
process of determining the effects of the
internationalization of education.

Indirect economic effects are the following:

— International students expenses (accommodation,
food, entertainment, transportation, tourism);

— Expenses for books, library, internet access;

— Expenses for insurance and registration;

— New working places;

— Additional language courses.

Direct economical effects are tuition fees,
which can be different for native and foreign
students in some countries. Direct economical
effects can be estimated for categories 1 and 4.
The efficiency of educational exports (imports)
(category 1) can be defined by ROI (Return On
Investment) methodology. Performance measure
is used to evaluate the efficiency of
the investment or to compare the efficiency of a
number of different investments related to
exporting educational program. To calculate
ROI in case of the present analysis, the benefit
(return) of an investment (forecast income from
tuition fees) is divided by the cost of the
investment (expenses for exporting/importing
program); the result is expressed as a percentage
or a ratio.

ROI methodology can be compared to the
general cost approach determination of efficiency
in case of evaluation of the efficiency of
educational program export.

ROI :ﬂ; 2)
C

ei

G — gains from investment in the exported
international educational program; C — costs of
investment to the educational program.

Return On Investmentis a very popular
metric because of its versatility and simplicity.
That is, if an investment does not have a positive
ROI, or if there are other opportunities with a
higher ROI, then the investment should be not be
undertaken [3].

Then the economical effect of exporting /
importing program can be defined traditionally:
the amount of revenue from the program for the
year, net of expenses. In case if some
governmental or other support had place at the
beginning of the program, additional indexes can
be added to adjust the effect. Usually programs
and organizations supporting export or import of
the academic programs provide financial support
for the first two-three years. These supportive
amounts have to me mentioned in formula 1 as
an «investments».

For example report of economical impact of

international education in Canada shows
convincing results [4]:
— The economic benefit of international

students studying in Canada is substantial. Total
expenditure of long-term international students in
Canada amounted to about $5.5 billion in 2008.
This translates to almost $4.1 billion in GDP
contribution to the Canadian economy, and
represents about 7 % of the GDP contributed by
the overall education services sector in the
Canadian economy.

— International education services supporting
these long-term students contributed to 64.940
jobs in the labor market. This represents about
5.5 % of the total number of jobs in the overall
education services sector in Canada.

— Those foreign students in short-term language
training programs in Canada also contributed an
additional $746 million per year in total spending
to the Canadian economy. This is equivalent to
about $509 million in GDP, 13.210 jobs, and
$36 million in government revenue [4].
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— In addition to capturing economic impact
resulted from spending on tuition and fees and
basic living expenses, we estimate that $285.240.000
per year can be attributed to additional tourism
related activities, including international students
and their family and friends [4].

Logically, the overall impact of the
internationalization of higher education is the sum
of the results by groups, analyzed above: non-
economic effects, indirect economic effects, direct
effects. From authors’ point of view there is no need
to list all the indicators to monetary terms, because
for the further analysis different nature of the
indicators obtained in the article is not an issue.

The conclusions of the article are the
following:

1.There is a new particular trend in
internationalization of higher education and the
term which is offered by author — educational
hub. Specifics of educational hubs have been
formulated above.

2. Four categories (types) of internationalization
of higher education have been allocated depending
on the method for determining the economic effect.

3.There are three groups of effects, which can
determine the economic impact of internationalization
of higher education. Each group has is own way of
efficiency calculation.
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E.V. Tulugurova
HIGHER EDUCATION VIRTUALIZATION SUBSTANTIATION
FOR SUSTAINABLE NATIONAL ECONOMIC OUTLOOK
E.B. Tyayryposa

OBOCHOBAHUE HEOBXOIMMOCTH
BUPTYAJIN3AIIU BBICIIETO OBPA3OBAHUS JJS CTABMJIN3ALIMUA
HAIIMOHAJIBHON DKOHOMWYECKOW MNEPCITEKTHUBBI

The world economy of 21% century poses new questions and challenges to the players worldwide. The old
classical rules of natural resource economy, although still existing, have lost its dominating and defining meaning
for the development of competitive advantage. Moreover old mechanisms of world economic regulations have
recently been proved insufficient and incompetent to protect global markets from repetition shock of year 2008.
The leading economies have to face new conditions of operating and competing in the era of knowledge economy.
Knowledge economy is seen as one strongly based on the intellectual activities of its core players where their
intellectual capital and potential become the key resources to build upon. Therefore in regard to the national
economic competitiveness the index of national intellectual potential has to be taken into account.

EDUCATIONAL VIRTUALISATION. HUMAN DEVELOPMENT INDEX. EDUCATION STAKEHOLDERS.
VIRTUAL EDUCATION ENVIRONMENT.

DKoHOMHUKa 21-r0 BeKa CTaBUT HOBBIE BOMPOCHI U OPOCAET HOBBIE BBHI3OBBHI MUTPOKAM TIJIOOAJTBLHOTO PhIHKA.
Krnaccuueckue npaBuia 5KOHOMUKU ChIPHEBBIX PECYPCOB €llle CYIIECTBYIOT, HO YK€ MOTepsiIu TOMUHUpYIOIIee
W OTpeeNsioliee 3HaYeHUe I pa3BUTHUSI KOHKYPEHTHBIX TTpeuMyliiecTB. Kpome Toro, crapbie MexaHU3MBI pe-
TYJIMPOBaHUSI MUPOBOI SKOHOMMKM TTOKa3aJu CBOIO He3(h(HEKTUBHOCTD B X0JI¢ MUPOBOTO SKOHOMMUYECKOTO KpH-
3uca 2008 roma. Bemyiime MupoBbIE SKOHOMMKHU CTOJKHYJINUCH C HOBBIMU YCIOBMSIMU (DYHKIIMOHUPOBAHUS U
KOHKYPEHIIMY B 9KOHOMUKE 3HaHU. DKOHOMMKA 3HaHUIT CTPOUTCSI Ha MHTEJUIEKTYaJIbHOM aKTUBHOCTH €€ KJTIO-
YEBBIX UTPOKOB, TI€ MX MHTEJUIEKTYaJIbHbI KaluTajl U MOTEHIIMAJ CTAHOBUTCSI OCHOBHBIM pecypcoM. CienoBa-
TeJIbHO, MHIIEKC Pa3BUTUS YEJIOBEYECKOTO MOTEHIMala HEe0OX0AMMO paccMaTpuBaTh, KaK MoKa3aTejb KOHKYPeH-
TOCTTIOCOOHOCTH HAIIMOHATbHON SKOHOMMUKH.

BUPTYAJIM3ALUA BBICIUETO OBPA3OBAHUA. MHAEKC YEJIOBEYECKOI'O PA3BUTHSA. OCHOBHBIE
3AUHTEPECOBAHHBIE JIMUA B OBPASOBAHWU. BUPTYAJIbHASI OBPA3OBATEJIbHASA CPEJA.

The recent Global Competitiveness Index
2012—2013 published for the annual World
Economic Forum shows where Russian
Federation stands in this regard. It has taken 67
place out of 144 possible positions in the overall
competitiveness index, droping one place down
from the previous year’s 66" place. The country
is situated in the upper half of the list which does
not look too bad. However, the composition of
individual factors does not look optimistic: «A
sharp improvement in the macroeconomic
environment—up from 44™ to 22" position
because of low government debt and a
government budget that has moved into surplus—
has not been enough to allow the country to

compensate for the poorer assessment of its
already weak public institutions (133™) and the
innovation capacity of the country (85™ this year,
down from 57" in the 2010—2011 edition of the
GCI). The country suffers from inefficiencies in
the goods (134™), labor (84"), and financial
(130")  markets, where the situation is
deteriorating for the second year in a row. The
weak level of competition (136") — caused by
inefficient anti- monopoly policies (124™) and
high restrictions on trade and foreign ownership
as well as the lack of trust in the financial system
(134"™) — contributes to this inefficient allocation
of Russia’s vast resources, hampering higher levels
of productivity in the economy» [7]. The only
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group of factors that provide for growth
opportunity in the sphere of global competitiveness
are educational enrollment, higher education and
training. This tendency proves the fact that
investment in the educational area is bound to
bring a significant growth rate for the national
economy.

Development of national intellectual potential
is the key aim for the nation-wide intellectual
index improvement. The core knowledge-hubs of
any country are its institutes, universities and
R&D centers. Therefore these institutions have to
have knowledge multiplication and sharing as well
as citizens’ involvement into the educational area
as their fundamental goals.

The Human Development Index (HDI)
which is being monitored by United Nations
Development Program (UNDP) is being
calculated based on three integral factors: national
life expectancy, education index and income index.
As one of the ways of increasing the national HDI
we will look upon the education index. This factor
is being in turn composed of two sub-indexes:
mean years of schooling (MYSI) and expected
years of schooling index (EYSI). The combined
education index shows the average schooling years
of the population above 15 years old. This will be
the target group of our future study. The group is
represented by higher and professional education
receivers, i. e. students. The MYSI takes into the
actual length of study of those who have already
finished their education, whereas the EYSI
represents the expected length of study of current
students. MYSI is being calculated by the following
formula: MSYI =MSY /13.2; EYSIin turn equals

EYS/20.6. The composite index looks as follows:
EI = VMSYI-EYSI /0.951 [2]. As we now see

the larger the number of citizens of older than
15years and the longer the period of their
education — the higher the composite index of
education of Russian Federation. Therefore the
ultimate goal of higher education development
should be widening the group of higher education
students as well as lengthening the years of their
study.

The new societal and economic trends have to
be quickly adopted by educational institutions. As
such digitalization and virtualization of all the
aspects of everyday lives has long been present in
the routine of an individual. The digitalization on
governmental level — e-government projects — has
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only become part of national agenda in year 2007
when the concept of «electronic government» has
been approved by the government of Russian
Federation. The aim of this concept being
provision of country’s citizens with an easy online
access to all the possible sorts of governmental
services. The virtualization of governmental
institutions have long been a worldwide trend
together with the similar development direction in
higher education.

Virtualization of higher education is defined
by transfer of part or the whole of the educational
process into the online sphere. Willoughby
identifies three grounds for university education
virtualization: fechnological, geographical and
organizational. For the purpose of this paper under
technological scope of virtualization we understand
creation of a spectrum of technological solutions to
provide full-scale educational services in the virtual
environment. The technological need for
virtualization appears when the educational
institution authorities realize the need for new
technological solutions to compete in the
educational market. Technological virtualization
can be divided into four major categories: virtual
classrooms, technological communication platforms,
multimedia means of education, e-libraries and
databases. The «virtual classrooms» category is
represented by highly-sophisticated technical
solutions which allow users to share media and
document files online, participate in one-to-one
and one-to-all real-time online discussions, take
part in and hold tests and exams, see the interim
and final grading. This software category literary
transfers the real classroom education experience
into the online mode. The «technological
communication platforms» are large scale software
platforms that allow big data clusters such as
lecture notes and literature, testing systems and
real-time as well as regular communication bases
to be combines in one system. The «multimedia
means of communication» are include the all
possible tools for making educational process
more efficient and up-to-date, including the use
of video-equipment for the close up of whiteboard
writings, video-conferencing, as well as pure
lecture-note storages and course participants
management (such as Moodle). «E-libraries and
databases» are the tool of modern ambitious
researcher and student, that allow to access the
most current as well as long-established classical
research outcomes, industry information, science
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field articles, statistics of the certain knowledge
area, etc. This is an instrument no competitive
university of 21 century could do without to
ensure the highest quality of research and
education.

The geographical scope of virtualization is
being caused by the need of strong and efficient
communication and information exchange
between  geographically spread  university
subsidiaries, cooperation partners, alumni and
sponsors as well as the need for control function
execution. The actual tools that could be used in
this virtualization ground could partly repeat the
ones mentioned in «technological virtualization»
ground, but also include more efficient
communication platforms as well as intranet
systems that allow geographically spread
subsidiaries and partners have a common virtual
working environment that will compensate for the
lack of face-to-face or direct communication.

Organizational virtualization has the easing of
beaurocratic burden on administrative, professor
and teaching stuff as well as students as its main
goal. In the case of organizational virtualization
ground the technological solutions that help
manage the administrative functions of university
authorities, faculty staff, students and outside
stakeholders are being implemented and widely
used.

As one can observe from the above the means
and ways of educational virtualization differ by
scope, goal and type. The reasoning for choosing
a particular type of virtualization would be
different for different interested parties.
Therefore, to be able to efficiently choose the
virtualization ground (or a combination of those)
we need to identify core stakeholders of
educational process. As higher education poses
the main scope of this article, the stakeholders of
university education are the students, the
government and the business society. However
there is another stakeholder to this — faculty staff,
as their motivation to provide the highest quality
educational services to the other three
stakeholders is the ground for the educational
system to work efficiently.

The four above mentioned stake holders have
different interests in regard to educational
virtualization. For instance, if faculty stuff is
engaged into all of the scopes of virtualization
grounds, students in majority would have a
narrower interest in this case (the convenience of

educational process as well as the level of its
current interest and personalization level). Apart
from the virtualization ground we can also define
the virtualization scale. Different scales of
virtualization will be represented by different
levels of technological solutions used and the final
virtual services provided to the end user — student,
lecturer, administrative staff, cooperation partner.
For instance, the access to the e-library services are
normally only provided to all levels of student and
lecturer staff, whereas partners and administrative
staff would normally not have the rights if use.
Tyrtyi S. defines four types of university education
virtualization: informational educational
environment, distant learning system, electronic
education environment (e-learning environment),
virtual educational environment [5]. Trying to
define the above mentioned terms will provide us
with the information on the scale of virtual
learning  system. Informational education
environment — serves the needs of basic academic
information provision, i. e. «information» and not
«knowledge». E-libraries and data-bases will be
included into this level, however no direct contact
to the knowledge-bearer will be possible here. The
information including lecture notes and some
course work is there to be uploaded and
downloaded, but not communication means are
possible. Whereas education is not possible in
isolation, namely impossible without
communication, the next scale level is presents by
«distant learning systems». These systems do not
necessarily include only online means of
knowledge sharing and communication, but they
do include both — sharing and dissemination of
knowledge with the help of online and offline
software and communication platforms. At this
step the system gets a certain degree of interaction.
The «E-learning environment» combines all the
factors included into classical educational process,
including virtual classrooms, technological means
of communication, content sharing and knowledge
control. The ideal model of large-scale «virtual
education environment» does not only include all
of the above mentioned technological and
organizational solutions, but also provides its own
communication centers, information channels, and
is a fully functional software-communication
environment with information storages, e-
paperflow, and information support for any
number and scale of users independent of their
geographical position (See Fig. 1).
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Fig. 1. The scale levels of educational virtualization

Basing on the scheme above we can define the
spectrum of our core stakeholders interests. The
two categories of student- and faculty-
stakeholders will be active on all the scale levels
of educational virtualization. Whereas business
and government, as the key product consumers
(future employers), will only be able to enter the
system at the stage of e-learning environment as
the vital strategic partners of the educational
programs. Depending on the distant learning
system technological solution being used it could
be possible for the governmental and business
stakeholders to take part in the educational
process here as well.

Conclusions:

Our research shows that there are three major
groups of grounds for educational virtualization.

Each of the grounds can be represented through a
set of corresponding instruments to be used to
accelerate the virtualization process.

As we now see, moving up from the lowest
level of educational virtualization allows the
education provider to reach out for larger groups
of stakeholders involved in the educational
process. The larger the amount of four core
stakeholders groups (students, professional staff,
partners from other universities, business and
government) — the more competitive becomes the
final product of the education provider and the
higher the «installed-base effect».

For the national intellectual index as the core
competitive factor in the changing world
economies to become stronger and develop
substantial potential, it needs to be heavily invested
in. As the continuation of this study we will be
looking upon the effect the virtualization of higher
education of different scale can potentially have on
the Human Development Index. As it has already
been mentioned above the number of years spent
in higher education has an impact on the MYS and
EYS indexes, as well as the amount of population
involved in the higher education process does. The
concept of «life-long learning»> implemented in a
row of developed countries should also contribute
to the HDI increase. The main hypothesis for our
future study will be: the level of higher education
virtualization has its indirect effect on HDI and as
such  sustainability of national economy.
Investments into the virtualization of higher
education with the regard to its scale and final
stakeholders will be proof for the national
economic growth in the future. The deeper
research on the issue of educational virtualization
outcomes has yet to follow.
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RETHINKING OF THE TEACHING
OF CROSS-CULTURAL MANAGEMENT: AN INVESTIGATION

JIk.B. JInun, A.B. Kozios

NCCIIEAOBAHUE HOBBLIX IIOJAXOJ0OB K IIPEIIOJABAHUIO
JTUCHUIINHBI «KPOCCKYJbTYPHBIH MEHEIXMEHT»>

The purpose of this enquiry is to explore the skills gap in cross-cultural management (CCM). The focus is on
investigating the gap by identifying the CCM skills that students can demonstrate in international business
programmes within an academic context, then comparing these elements with the skills that employers require for
a career in international business. The enquiry puts forward that there is an urgent need to change the fundamental
approach to teaching CCM, away from traditional hard skills towards applied soft skills; to keep abreast of ongoing
changes at a global level, and to take into account the impact of technological transformation. The findings point
to a number of shortcomings in CCM education today, and serve as a forewarning to those concerned with the
future of delivering CCM skills — researchers, faculty and scholars of cross-cultural research.

CROS-CULTURAL MANAGEMENT. INTERNATIONAL BUSINESS PROGRAMMES. GRADUATE SKILLS.

Llennio nccaenoBaHus OBIIO M3YYeHNE HECOOTBETCTBUSI MEXIY HEOOXOMMMBIMU IIJIsI pabOTHI B COBPEMEHHOM
I100aIbHOM JEJI0BOM cpele HaBBIKAMU B cdepe KPOCCKYILTYPHOrO (CpaBHUTEIHLHOTO) MEHEMKMEHTA M HAaBBI-
KaMu, MoJlydaeMbIMU B JaHHOU cepe BHIMYCKHUKAMU YHUBEPCUTETOB. I1peacTaBieHbl METOAMKA UCCIeI0BaHUS
W TIOJyYEeHHBbIE pe3yJbTaThl, CBUACTEILCTBYIOIINE O HAIMYMM pa3pbiBa B TPeOOBAHUSIX K COTPYAHMKAM, padoTa-
IOIINM B MYJIBTUHAIIMOHAJILHON HEOBOI Cpelie U HaBhIKaX, MOJIYYaeMbIX BEIITYCKHMKAMU yHUBepcuTeToB. Cre-
JIaH BBIBOJ O HEOOXOAMMOCTU M3MEHEHUs (pyHIAaMEHTaJbHBIX MOAXOMOB K M3YYEHMIO KPOCCKYJIBTYPHOIO Me-
HEeIKMEHTa MyTEM CMEIEHUs aKIIEHTOB C TPAIMIIMOHHBIX MHCTPYMEHTAJbHBIX HAaBBIKOB HA YMEHHUS B 00JacTh
JIEJTIOBBIX KOMMYHUKALIMA U B3aUMOICUCTBUM.

KPOCCKVYJIbTYPHBI1 MEH EJXMEHT. CPABHMUWTEJIbH bl MEH EJXMEHT. OBPA3OBATEJIbHBIE
[TPOT'PAMMBI. HABbIKH BbIITYCKHUKOB YHUBEPCUTETOB.

Cross-cultural management (CCM) is taught
worldwide to students of international business
programmes. The students are usually familiarised
with the iconic work of the cultural essentialist
Hofstede; many programmes also include the
work of his peers, Trompenaars and Hampden-
Turner, plus reference to the studies of Hall.
Some students are also taught about the

Introduction

The contemporary business world has entered
a new era characterised by rapid, dramatic and
turbulent changes; change is taking pace globally.
The accelerated pace of change has transformed
the skills needed by employers, to such an extent
that change has truly become an inherent and
integral part of modern society. Recent changes

have forced organisations of all types, including
business schools and universities, to become more
internationally competitive. Foreign universities
have formed partnerships to facilitate the
international mobility of students and faculty,
with the aim of enriching or broadening the
learning experience; based on the belief that
internationalising education can prepare and
equip business students with the international
knowledge and skills necessary to work in a global,
cross-cultural economy.
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weaknesses of using notions of cultural difference,
drawing on the work of McSweeney. By and large,
the emphasis is on describing the cultural traits
and behaviour of a community who are largely
perceived as relatively homogeneous and stable, in
order to understand the potential hazards of
communicating and negotiating with people from
‘different’ cultures. Class materials are usually
derived from the literature on cross-cultural
management, often focusing on two main themes:
expatriate failure and a broader inability by Head
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Office managers to appreciate the cultural
challenges of doing business overseas [1].

It is the view of the authors that this approach
to teaching CCM is out of sync with today’s
changing business environment — characterised by
international knowledge management, transnational
companies and the rise in global online business
communities. Over the past quarter century,
globalisation, international mobility and digital
technologies have had a dramatic influence on
society and business. Concepts such as the global
village, international subcultures and globish
underscore some of the changes taking place;
cultures are crossing languages and languages are
crossing cultures. There are strong signs that a
certain degree of convergence is taking place, as a
result of increasing international mobility.
Keeping abreast of change — and incorporating
this knowledge into business programmes — is an
ongoing challenge for faculty.

CCM is a transversal competence and as such
it is «not a clearly demarcated discipline of
management» [2]. It is taught by staff from various
different backgrounds; in some institutions it is
taught by faculty in the language department, in
others it is taught by business faculty or
international practitioners. The result is that
students have at best a one-sided view of CCM
and at worst a personal anecdote. There seems to
be a lack of contemporary studies into CCM in
international business that focus on widening our
understanding of the knowledge, skills and
contextual influences that can impede effective
cross-cultural management.

The present enquiry aims to redress the
balance by exploring the skills taught in
international business programmes in order to
compare them with the skills that recruiters claim
graduates require for an international career. Our
investigation discusses the changes and evolutions
taking place, drawing attention to the need to
redefine the delivery of CCM and reformulate the
theoretical approach used in teaching.

Existing literature

Two key works have influenced our
understanding of cross-cultural management:
Adler’s International Dimensions of Organizational
Behaviour [3] and Hofstede’s  Culture’s
Consequences [4]. Adler studied the impact of
culture on different organisational functions;

Hofstede put forward a study of work-related
value orientations in 50 different countries.
Similarly, the work of Trompenaars [5]
contributed an insight into the impact of cultural
difference on conducting business in some 40
countries, focusing on three culturally-sensitive
aspects: relationships with people, attitudes to
time and attitudes to the environment. These early
contributions draw attention to the importance of
knowing which cultural values are most likely to
impact on business, and the necessity of adapting
to cultures whose values are different from one’s
own.

The work of Adler, Hofstede and, to a lesser
extent, Trompenaars is frequently referred to in
the discourse of international human resource
management. International HRM is often
considered an integral element of CCM
competencies. Notions of international HRM
are included in many management training
courses to draw attention to the errors caused by
«cultural myopia — how ethnocentrism blinds us
to the salient features of our own cultural make-
up, while making us see other cultures as
deviations from the correct» [6]. However, it is
recognized that many CCM training programmes
delivered in the workplace have been «designed
for a white middle-class rather than diverse
population» [7]. There is clearly a need to adapt
the delivery of CCM skills training to different
socio-demographic learning communities, adapted
for different professions, in order to ensure a
better understanding of the cultural influences on
the professional and social environments [8].

Without a doubt, it is time to place greater
importance on the skills needed to work
collaboratively and effectively in a multicultural
setting; «cross-national differences in managerial
values are commonly recognized as being crucial
considerations in the global marketplace where
cooperation and understanding are essential to
make effective decisions» [9]. Managers must
develop multinational skills to compete in today’s
increasingly complex business environment.
Problems can arise «not just because people of
different cultures have different sets of values and
beliefs but because they either do not realise that
differences exist or recognize but fail to respect
the differences» [10].

Many business schools and universities stress
the intercultural dimensions of their curricula,
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Fig 1. Skills needed to close the gap between business and education (Europe)

yet the textbook market has not kept up with that
demand. Students need an integrated approach
to prepare them for managing at an international
level, focusing on «foreign language aptitude;
exposure to tutors and students from other
cultures; exchange programmes which permit
individuals to study in a foreign country;
knowledge-based courses which provide a review
of key management issues (and not just theoretical
models and constructs)» [11]. Many skills, vital for
efficient cross-cultural understanding, seem to
be lacking or insufficiently taught. A survey by
JA-YA Europe provides an overview of the skills
that young people need to develop (see Fig. 1) —
including soft skills (including Emotional Intelligence,
communication, leadership ability, etiquette, conflict
resolution, decision making, self-motivation, self-
discipline, persuasion, etc.), entrepreneurship
skills, business skills, communication, experience,
financial skills, specific skills (language, science,
maths etc), practical skills, translating knowledge
into practical skills, readiness for work &
understanding of work, IT/ literacy/ numeracy. No
mention is made of cross-cultural management
skills [12].

The skills gap is not confined to Europe. The
Russian weekly business review Expert interviewed
university rectors and top management of leading
companies in Eastern Europe [13]. The purpose was
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to estimate the ability of university graduates based
on certain criteria (see Tab. 1). The findings highlight
a difference of opinion between rectors and employers.

Tab. 1 reflects a disparity between the
perceptions of business practitioners and the views
of university rectors. Most alarming is the claim that
graduates lack basic business competencies
including professional skills, ability to apply
theoretical knowledge to practice, and skills in self-
development. This mismatch underlines the gap
between education provision and industry demands.

Table 1

How university rectors and top management perceive
graduate ability (Russia)

Criteria of evaluation Oplmon of Op'mlop'of
businesses universities
Basic knowledge In most cases|Acceptable
acceptable
Computer skills In most cases|Acceptable
acceptable
Professional skills Weak, outdated | Quite good
Skills in self-development | Low level High level
Ability to apply knowledge | Low level Satisfactory
to practice
Communication skills | Low level Low level
Team work Low level Low level
Involvement ability Low level High level
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It can be inferred that international business
competencies, including CCM skills, in practice
cannot be learnt from textbook theory, but from
context and the individual perceptions of people
as they carry out their actions and routines in
organisations. The overarching idea in literature is
that business theory as explained in textbooks is
rarely found in reality, yet teachers perpetuate the
classic frameworks as being extremely useful [14].
It follows that the problem may lie with the
pedagogical approach; «textbooks have been
criticised as being out-of-date and out-of-touch
with contemporary thinking» [15]), indeed «they
represented a flawed view of the practitioner
world» [16]. It is unreasonable to think that CCM
skills can be studied theoretically by an abstract
and generalised method.

Taken as a whole, the literature highlights the
complex issues facing the acquisition of skills in
cross-cultural management. We acknowledge that
the fast pace of change in business and technology
makes it difficult for academics to keep up-to-
date with the needs of industry. Nevertheless, it
seems that the CCM skills acquired in an
academic context are out of sync with the skills
required in the workplace. Reflecting on the
literature, we were inspired to take a closer look
at the skills gap. To this end, we set out to
interview teachers and employers to gain an
understanding of skills that students can
demonstrate in the classroom and the skills that
employers would like to see in the workplace.

Methodology. The setting for this enquiry is a
new partnership between two international
business institutions; one in the Russian
Federation and one in France. Both wish to
remain nameless. The ‘study abroad’ programme
enables students to follow international business
courses delivered in English at either institution
for a semester or a year. Similarly, faculty can
participate in teaching exchanges to deliver
courses of CCM. It has come to the attention of
the visiting professors that CCM education seems
far from consistent with industry needs. This
perception is the genesis of the enquiry.

The research method for this enquiry is based
on a social constructivist approach. Quantitative
and qualitative data collection were selected in
order to broaden our understanding of the CCM
skills taught in business programmes, then
contrasted with the CCM skills needed by
employers. The methodology is structured in two

phases; a secondary research phase followed by a
field research phase. The secondary phase
examines a number of macro-literature aspects
including cross-cultural management learning,
the higher education environment, technological
advances and so on. An analysis of the literature
revealed the importance of understanding cross-
cultural communication and cross-cultural
awareness for an international career, and the
problems associated with imparting these skills
and knowledge to students. The illustrations are
not produced with the intention of generalising
across different national contexts. This is indeed a
weakness of much international work; it is
recognised that there can be as much difference
within countries as between them.

For the field research, data collection was
conducted wusing a semi-structured survey
developed for the purposes of this study (see
appendices). A pilot test was undertaken with a
group of 10 teachers in each institution in order
to gauge the appropriate style for asking questions,
and to check for nuances in syntax. We found that
more information was shared by participants when
the tone of discussion remained informal and style
non-antagonistic. Teachers were asked to list the
CCM skills which their students were able to
demonstrate by the end of the taught programme;
employers were asked to list the CCM skills they
believe that students need to be able to
demonstrate in the workplace. Both groups
(teachers and employers) were asked to comment
on how CCM skills can be developed.

Teachers and employers were invited by email
in late March 2012 to participate in the
investigation and share their experience. In total,
38 individuals aged between 27 and 60 years old
came forward to be interviewed; 18 male and 20
female participants from across Europe, China,
Russia and USA. The surveys were administered
face-to-face throughout April and May 2012 to
the two groups of respondents; teachers of
international business programmes and employers
who recruit graduates for an international career.
Teachers were asked to outline the skills which
the students were able to demonstrate during the
course of study. Employers were asked to identify
the skills which they felt students needed to
develop in order to work effectively in a CCM
environment. The respondents were based in
either Russia or France, but represented a total of
11 different nationalities; all had several years’
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experience of working or teaching in an
international context. They therefore had an
informed opinion of broad CCM issues.

During the course of the interview, the
participants were encouraged to discuss any issues,
particular modules or additional competencies that
they believed would enhance CCM learning. These
questions, purposely broad, enabled us to capture
a snapshot of CCM education today, and thus
contribute to our understanding of the challenges
faced by CCM faculty and practitioners. To
enhance the quality of the responses, the surveys
were carried out by two researchers in the native
language of each country, even where the subjects
claimed to be fluent in English. The surveys were
conducted in situ in April and May 2012, in the
natural environment in which the respondent
works in order to gain further insight into the
context. Classroom discussion and conversations
with the respondents regarding educational
challenges and opportunities were an integral part
of this investigation.

In each case, the participants were left time to
discuss their observations, their frustrations and,
occasionally, their proposed solutions. These
qualitative data added depth to the understanding

of the situation. Their responses were grouped
into 16 broad skills: knowledge of current events,
time management, organisational skills, effective
communication, interpersonal skills, language
skills, team work, ability to discuss theory, ability
to apply theory, ability to take notes, ability to
understand instructions, appreciation of strategic
issues, critical analysis, conceptual thinking, web
skills, problem solving. Demographic and
personal data was also gathered from the
respondents. Personal data was also collected
from the respondents. The interviews lasted on
average 30 minutes.

These insights — along with the survey
findings — were analysed against data published in
the public domain (government reports, industry
data and academic literature) in order to explore
the degree to which students are taught the
pertinent CCM skills required by employers. Our
main guiding hypothesis was that: the greater the
acquisition of relevant skills, the greater the
managerial effectiveness of the employee working
in a cross-cultural context.

Findings. An analysis of the 38 completed
interviews shows strong signs that there is a lack
of transferable skills (see Fig. 2). Employers claim
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Fig. 2. Comparison of skills demonstrated in academia compared to skills needed in industry
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that staff must master a wide variety of skills for
CCM beyond academic subject matter, including
organisation skills, communication, ability to
apply theory, critical analysis plus conceptual
thinking. In comparison, teachers seem anchored
in focusing on delivering hard skills such as the
ability to discuss theory, to take notes, to
understand instructions and to appreciate strategic
issues.

These findings show strong signs that some
teachers may be unfamiliar with the changing
dynamics of the professional world; that they are
unaware of the evolution in the skills needed for
graduate jobs in CCM. To a certain degree,
Internet technology has overcome many of the
traditional barriers in CCM in terms of
communication flow and information storage/
retrieval. However, cross-cultural management
skills have not been obliterated by converging
trends in Internet user behaviour.

In informal discussions following the
interviews, a number of respondents shared their
views of the skills gap. We ran the comments
through Sphinx Lexica to find commonly-cited
words and expressions. Employers frequently cited
the need to develop skills in time management,
interpersonal relations, and digital know-how.
Teachers cited language skills, presentation
techniques, the need to focus on the task in hand.
Another preoccupation mentioned by teachers
was the increasing pressure to compete
internationally with other academic institutions to
recruit students.

Both employers and teachers acknowledge the
challenges of managing cultural diversity
particularly in terms of fime-keeping, reaching
consensus and applying rigour when following
instructions. To a lesser (yet noticeable) degree,
both groups of respondents commented on the
need to focus on transversal skills for numeracy
and analysis, plus «ethics of behaviour», «speaking
and negotiating», <«business etiquette» and
«cultural nuances».

Several employers commented that they
would expect graduate job seekers to have
acquired a certain skills set during their studies,
including the ability to work autonomously and
manage their time effectively, to be able to find
solutions to the various problems that arise
without asking for help, to take responsibility for
decisions made, and so on. One respondent
emphasized that the most important expertise in

CCM is organisational skills and personal qualities
such as showing initiative, honesty and integrity;
over his 20 year career, this respondent has
noticed a distinct difference in how cultural origin
affects performance at work. Another employer
emphasised the preference for employing
graduates with «an enquiring mind» who have the
potential to build networks internationally —
implying the need for fluency in several languages
— then added that she believes networking is a
vital competence that can enhance both corporate
communications and interpersonal relations. It
was the view of an American employer that
academics «fear students can find new materials
faster than teachers can» and that this technology
gap is likely to get wider. Over half of the
employers stated that graduates of business school
programmes can often appear «too self-assured»,
unable to accept constructive criticism and too
eager to implement change. This finding
challenges the literature that describes Gen Y
graduates as insecure and needing mentoring or
«educational hand-holding» [17] because they
lack skills in how to manage themselves [18].

Discussions with teachers of CCM revealed
different areas of concern. Teachers discussed
various interrelated issues that in their opinion
impede the delivery of CCM knowledge such as
students failing to see the relevance of CCM,
students insufficiently preparing class materials, a
perceived lack of motivation or maturity that
prevents some students from grasping the key
concepts of cross-cultural communications and
cross-cultural awareness. Although almost half of
the teachers indicated no need to radically change
the content of the courses they deliver, they
emphasized the importance of developing core
skills such as note taking, understanding
instructions, appreciating strategic issues, web
skills and problem solving. The level of frustration
that some teachers feel was expressed in the
emphatic tones used in comments such as
«generally quite poor communication skills»,
«seriously lacking are writing skills and analytical
skills» and «poor grasp of English language among
native speakers». Another popular theme was the
importance of encouraging awareness of «current
events and their relevance to what is happening
around us».

Comparing the comments from each group,
there are strong signs that young people have
inadequate skills in CCM. For teachers, students
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lack a wide range of basic skills and knowledge;
for employers, graduates lack the ability to apply
these skills in an international business context.
This situation is further complicated by the fact
that the skill set needed for today’s workplace is
constantly shifting and increasingly complex.

Naturally, our interpretation of the findings
has certain limitations. The interview questions
capture only a very narrow dimension of the
research area. Due to the scale of CCM education
and practice, it was not possible to ask questions
to cover the entire field. Furthermore, given the
timeframe and small sample size used in this
exploratory study, caution needs to be exercised
when interpreting the data. Generalisations have
to be avoided. The study focused on a specific
cross-cultural context (Russia and France) in
mid-2012 within an undergraduate business
programme of cross-cultural management. The
findings should not be applied to other national
contexts, disciplines or sectors.

Suggestions and recommendations for
narrowing the gap. Having made a modest
attempt at exploring the skills gap, the authors
firmly believe that it is essential to increase
awareness of the ‘chasm’ between business and
education communities in order to tackle the
problem. In the sample, employers observed a
perceived lack of skills in 5 key areas:
organisational skills, effective communication,
ability to apply theory, critical analysis and
conceptual thinking. In contrast, teachers raised
concerns about the basic skills that students lack,
in particular written and verbal communication,
time management and general motivation or
attitude to learning. This finding suggests that
academics and employers need to work closer
together to develop relevant syllabi. It draws
attention to the importance of partnership-building
between business schools, higher education
institutions and government bodies as a means of
embedding engagement with corporate citizenship,
and ultimately sharing examples of best-practice.

Looking at the issue from a provider
perspective, the findings can be described as a
result of — and can therefore be linked to — the
continuation of outdated training methods used
by some teachers who favour an approach based
heavily on instructive training tools instead of
interactive involvement. In other words, the
students have no difficulty comprehending
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instructions (although the results show that
recruiters perceive students to lack this skill); it
could be that they are merely refusing to comply,
or lack the applied competencies to comply. On
the other hand, interactive training tools (case
study analysis, role play, group projects with
industry, and so on) are more likely to motivate
students by giving them the opportunity to reflect
without constraints, to think creatively, to
formulate innovate solutions, and thus develop
ideas to aid decision making, critical analysis and
strategic thinking. In the learning environment,
more emphasis therefore needs to be placed on
group discussions in order to facilitate initiative
and leadership. Likewise, there needs to be a
wider usage of interactive training tools.

Given the range of digital tools available
today, a number of possibilities exist to bridge the
gap virtually, from social networks to apps. It
would be relatively straightforward to create an
online community that covers contemporary
business events as they unfold, develops debates
from business practitioners and academics, hosts
a forum to share knowledge and exchange ideas,
and provides rolling news-based commentary on
international affairs. Many online platforms exist
but few are accessible to both the academic
community and the business world. The authors
aim to extend the study by embarking upon
longitudinal research to explore the skills gap in
CCM. With sufficient resources, we intend to
widen the sample to participants in different
cultural and linguistic communities. Research into
CCM education is needed to improve our
understanding of the technicalities of cross-
cultural issues. It is relevant to a number of
stakeholders and decision-makers.

Conclusions. The importance of global
thinking and global management has been widely
promoted over the past quarter century, yet
findings of this exploratory investigation show
strong signs that it has not impacted on the
learning of CCM skills.

The results of the survey provide a narrow
snapshot of the challenges encountered in the
acquisition of skills for cross-cultural management.
The various comments raised by employers and
teachers serve as a reminder of the complexity of
developing knowledge and skills in this field.
Although the participants in the sample came
from different national backgrounds, there was
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considerable commonality in their responses.
Teachers tend to focus on a scholastic approach
to developing core skills for CCM; employers
require graduates to have mastered the basic
skills and be able to apply them. In practice, a
number of factors can prevent this process taking
place including poor learning methods, lack of
resources, behavioural issues and so on. Teachers
who build course materials around theory and
case studies are likely to impart a different view
of CCM compared to teachers who have
experience of working in an international context
and can thus discuss the extent to which theory
is relevant.

It can be said that developing skills in CCM
is likely to be more effective when it occurs
through life-long-learning than in a classroom
context. Successive waves of technological
advances and dynamic change in the business
world have had and continue to have a dramatic
effect on the way we do business; with the result

that it is increasingly difficult to keep up-to-date
with the latest technological developments and
the new business models for the global online
environment. Comments raised by employers
highlight the fact that practitioners are
confronted with these changes on a daily basis.
They are equipped to anticipate and respond to
changing circumstances. On the other hand,
discussions with teachers indicate that the
academic community seems less able to keep up-
to-date.

Collaborative efforts between employers and
academics are urgently needed to create a
focused approach to developing competencies
and to avoid creating ‘silos’ of knowledge. This
collaboration can take place online and offline.
Clearly, more research is needed at an
international level into the delivery of CCM
skills. We envisage that future research can be
undertaken using focus groups, sourced from the
business world and the academic community.
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u/vam yueHoe 3BaHme npodeccopa. Perensus mommkHa 6uiteb OBS3ATEJIBHO 3aBepena B otmene KaapoB. PerieH3eHT Hecer
OTBETCTBEHHOCTD 32 CONEPKAaHME CTaThbU, MTOCTOBEPHOCTD IIPEICTABICHHBIX MaTepPHAJIOB.

ITpu HEOOXOAMMOCTHU PEIKOJUIETUST MOXET MOTpeOOBaTh IMPEACTaBIEHMSI aKTa BKCIEePTU3bl, O YeM OHa COOOIlaeT aBTOpYy
(aBTOpaM).

C aBTOpamMU cTaTeil 3aKII0UaeTCsl M3MATeTbCKUI JIMIIEH3MOHHBIM JT0TOBOD.

IIpencrasieHre BceX MaTepHaIOB OCYILIECTBIISICTCS IO 3JICKTPOHHOM OYTe Ha apec pemakiuy: economy@spbstu.ru.

PaCCMOTpeHﬂe MaTepHajloB

[IpencraBieHHble MaTepuaiibl (CM. TpeOOBaHUS) MEPBOHAYATBHO PACCMATPUBAIOTCS PENaKIIMOHHOW KOJUIeTMEN W IMepeaa-
1oTcs Ui penieH3upoBanus. [locie omoOpeHrss MaTepuaioB, COTIACOBAHUS PAa3IUIHBIX BOIIPOCOB C aBTOPOM (TIpY HEOOXOIM-
MOCTH) PEIaKIIMOHHAsI KOJUIETHsI COOOIIIaeT aBTOPY pellleHre 00 OMyOJIMKOBAaHWM CTaThU WM HATPABJISIET aBTOPY MOTHUBHMPO-
BaHHBIA OTKAa3.

[Ipu oTKJIOHEHUM MaTepuaoB M3-3a HapylIEeHUs] CPOKOB MoJauu, TpeOOBaHUN MO OGOPMICHUIO WM KaK HE OTBEYalOLIUX
TeMaTUKe XypHajla MaTepuasbl He MyOJUKYIOTCS U HE BO3BPAIAIOTCS.

PemakiioHHast Kojuterusi He BCTYIAeT B JUCKYCCHUIO C aBTOPaMM OTKJIOHEHHBIX MaTepHAaJIOB.

[lybnukauust MaTeprualoB aCIMPAHTOB OYHOM OIOIXKETHON (hopMBI OOYUEHUST OCYILECTBIISIETCSI OECTUIATHO B COOTBETCTBUU
C 0YEepeIHOCThIO.

[Mpu moctymineHun B penakivio 3HAYUTEIbHOTO KOJMYECTBA CTaTell MX MPUEM B OUYEPETHONH HOMEpP MOXKET 3aKOHUUTHCS
JOCPOYHO.

JOns monydyeHUs CNpaBOYHON mHbopManuum obOpamaiiTech B pefakKUUIoO:

8(812)297—18—21 ¢ 10” no 18" Amnna AumpeesHa,
WU TI0 e-mail: economy@spbstu.ru
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