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Abstract

The article offers the analysis of expenditures on technological innovation in Russia and abroad. The author outlines
the main reasons of the low level of technological development of Russian industrial companies. A number of
organizational and economic measures to create conditions for technological development of the Russian economy
are considered.

In recent years, there was an essential increase in output of innovative products, works and services that coincided
with the increased ratio of volumes of technological innovations to their costs. However, the expected decrease of
this ratio in the coming years may cause slower growth of volumes of innovative production that requires drastic
measures, especially aimed at restricting key factors impeding innovative activities. These factors include lack of
own funds, high cost of innovations, lack of financial support from the state, high economic risk and low innovative
potential of the organization.
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Competitiveness of the economy of any state and its economic subjects is provided solely
by the integral performance of the following sectors: science, technology and production.
The system managing and coordinating these sectors and numerous subsectors is the
innovation management system. The specific feature of the innovative development of the
economy is the science being an integral part of the industrial production and productive
power (intellectual capacity).

At present, Russia enjoys the sufficient potential to move its economy to innovative
development, despite the current geopolitical and economic challenges. Some of the
potential has been formed in the Soviet period when the system of the effective economic
performance (hereinafter SEEP) and a comprehensive program of scientific and technical
progress (hereinafter CP STP) were developed.

The first theoretical investigations to optimize the development of industries were attempts
to improve the plan system, and this led to the development of the system of the effective
economic performance (SEEP). The SEEP theory was developed by Soviet economists and
mathematicians: L.V. Kantorovich, V.S. Nemchinov, V.V. Novozhilov, A.G. Aganbegyan,
A.G. Granberg, N.Ya. Petrakov, N.P. Fedorenko, S.S. Shatalin, V.A. Volkonsky, A.l.
Katsenelinboigen, V.F. Pugachyov, Yu.V. Sukhotin, etc. The SEEP program was to be
implemented under the effective economic planning and management of the economy,
and this implied key areas of scientific research and experimental work and the stages of
development and implementation of the effective planning and management system. The
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preliminary project should be developed on a unified
approach to the national economy as an integral
economic system. The conditions for the economy to
run effectively included the following:

* to combine centralized planned management and
economic independence of business units;

*to coordinate inferests of economic components
with the objectives of development of the entire
economy, as well as to use economic instruments
(price, income, funds, loans, etc.) to develop and
implement national economic plans;

« to find out ways and forms to implement economic
and  mathematical methods and  computer
technologies to the planning and management [4].

The experience showed that it was just a theoretical
model, not applicable in practice.

The SEEP system was replaced by a comprehensive
program of scientific and technical progress (CP STP)
of the USSR, which was draws up every five years
for a period of up to twenty years. The program’s
authors were prominent scientists and economists:
L.I. Abalkin, K.I. Taksir, M.V. Keldysh, V.A. Kotelnikov,

B.E. Paton, S.M. Tikhomirov, V.K. Faltsman, A.l
Tselikov, A.P. Yarkin, etc.

The comprehensive program of the scientific and
technological progress was developed to scientifically
prove the necessity of the long-term scientific, technical
and socio-economic policy of the state. The importance
was given to the issues of the defense capability and
the country’s position on the world arena based on
the “comprehensive intensification of the economy”
and “sustainable use” of financial, environmental and
labor resources. This CP STP embodied the concept of
the unity of science, technology and production, and
was considered as a solution of social and economic
problems. In this regard, it is necessary to compare
the trends in scientific and technological changes
in the economy, characteristic for the Soviet period
(1970s—1980s) and for the present day. This necessity
is urgent because the comparison enables revealing the
“bottlenecks” of the current national innovation system
and, using the results, identifying the opportunities
to solve them. There are reasons to believe that the
previous experience of scientific and technological
development of the state economy may be applied now
with a certain degree of modifications (see Table 1).

Table 1
Comparison of the scientific and technical progress programs / systems of Soviet and present periods
(developed by the article’s author)
Key tendencies SEEP CP STP InnNoilsaii:l:'g;zrelm)
1. Effective use of all resources of the society + + +
2. Programme-oriented planning and management i - -
3. Economy is a hierarchical self-developing system + +
4. Centralized management + + -
5. Scientific and technical progress based on plans + +
6. The principle of the unity of science, technology and production - A -
7. Large-scale coverage of industries + + +
According to the findings of the famous scientists, one Trends of growth of total expenditures on

can further develop the principles and methods of the
innovation management. According to the data in
Table 1, one should pay attention to the following fact:
the comprehensive program vividly demonstrates the
unity of science, technology and production. This,
in our opinion, predetermined the success of the
scientific and technological development in the Soviet
period. At present, this unity is not observed, and
we believe that this is the main reason for the slow
innovative transformation of reproduction factors.
Figure 1 clearly shows the downward dynamics
of the share of industrial companies implementing
technological innovation in the period from 2001 to
2013.

technological innovations in industrial production in
Russia are shown in Figure 2.

Analysis of expenditures on technological innovations
in Russia and in the world according to the type
of the innovation activity (Table 2) shows that the
considerable share of expenditures (over 50%) in
Russia accrues to the purchase of machinery and
equipment, while the purchase of new technologies
accounted for by not more than 2% and the own
technological development — about 10%.

The countries with developed market economies
have a different expenditure balance: the focus is put
on the own research and development (Germany —
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Fig. 1. The share of industrial companies implementing technological innovations,
in % (made up by the article’s author on the basis of [6])
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in the national expenditures
on R&D activities exceeds 65-
70%. In Russia, the situation is
opposite, and the corporate
sector finances only 20% of
R&D expenditures. According
to analysts, most of the
projects implemented by the
business are motivated by
the desire to strengthen their
competitive advantage or
reduce the technological gap
with their foreign competitors.
Businesses lack motivation to
occupy new market niches
or expand into new markets.
In Russia, the trend to fund
science in the scientific and
production sector from the
federal budget remains. For
example, according to the
data published on the official

469.4
website of the Federal State
Statistics Service, expenditures
on basic and applied
researches have increased:
in 2005 - 76.9 million RUB,

in 2000 - 17.4 million RUB,
and in the beginning of 2012
— 313.9 million RUB (0.57%
of GDP and 2.87% of total
expenditures of the federal
budget). Absolutely different
trend can be observed in the
technologically advanced

2012 2013 countries like Japan, lIsrael,

China, Korea, the USA,
Fig. 2. Expenditures on innovation development of technologies Switzerland, Germany,
(made up by the article’s author on the basis of [6]) etc. where the share of

47 2%, France — 68.9%, the Netherlands — 63.2%,
Norway — 61.0%, Sweden — 64.4%), while the share
of expenditures on the purchase of machinery,
equipment and software does not exceed 25%
(Germany — 24.4%, France — 9.7%, the Netherlands
= 19.9%, Norway — 15 5%, Sweden — 17.5%).

High expenditure growth causes the problem of
aftracting additional financial resources to the
economy. This is illustrated in the diagram in Fig. 3.

Trends in R&D financing, as reflected in this figure,
prove the decline of revenues in all high-tech
industries in Russia. Funding of R&D activities fell by
an average of 37%.

In the non-CIS countries, the share of expenditures of
the corporate sector on research and development

the corporate sector in the
financing of science prevails
over the public funding.

The trend of stagnation of the scientific and
technological (innovative) performance of industrial
companies has been observed for many years, and
this is an evidence of permanent problems in the
scientific and production sector. Of all the companies
implementing technological innovation, the majority
(32%) accrue to production of coke and petroleum
products, electronic and optical equipment (25%),
chemical industry (22%), and 4% is accounted for by
electricity production (Fig. 4).

Thekeytactorimpedingthescientificandtechnological
(innovative) performance is the underdeveloped
innovation infrastructure, which is understood as
the complex of the entities of scientific and technical
(innovation) performance (institutions, organizations
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Table 2
Structure of expenditures on technological innovation in industrial companies according to the type
of innovation activity, in% [6]
Research and Purchase of Other
Own X ]
development machinery, Purchase of new | expenditures on
Total research and . . . .
made by third equipment technologies technological
development : . ;
parties and software innovations
Russia 100 10.3 8.3 56.7 1.8 22.9
Belgium 100 30.3 134 34.8 215 =
Bulgaria 100 6.3 1.3 88.8 3.6 -
Germany 100 47.2 8.9 24.4 2.8 16. -7
Greece 100 13.3 2.3 83.0 1.4
Denmark " 100 64.0 16.8 16.1 =
Ireland 100 27.4 4.2 63.9 4.4 -
Spain 100 39.9 19.4 29.6 2.9 8.2
ltaly 100 353 7.4 51.8 55 -
Luxemburg 100 74.1 1.3 21.8 2.8 -
the Netherlands 100 63.2 15.0 19.9 1.9 -
Norway 100 61.0 20.3 155 3.3 =
Portugal 100 20.0 6.3 724 1.4 -
Romania 100 13.9 3.7 80.5 1.9 -
Slovakia 100 7.2 2.5 89.2 1.1 -
France 100 68.9 19.8 9.7 1.6 =
The Czech 100 18.3 14.4 435 23.7 -
Republic
Sweden ! 100 64.4 17.52.3=

!Indicators do not make up 100% in total because information on certain types of innovation activities is confidential.
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Fig. 3. Trends in financing R&D activities
(made up by the article’s author on the basis of [7])

The negative trend is observed

and individuals) providing favorable conditions and
opportunities to produce and implement innovations.
According to experts, the second most important
problem is the lack of qualified personnel able to
carry out research, development and subsequent

in the dynamics of the number
of personnel engaged in
researches. In 2012, this
number was 81% to the level of 2000. It should
be noted that much attention was given to the
development of the scientific sphere in the Soviet
Union and by the 1990s the industry employed about
2 million researchers (over 1 million of them worked
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(made up by the article’s author on the basis of [7])

in the territory of modern Russia). At that time, this
indicator was the highest in the world. Research
activities were actively conducted in three sectors:
academic, university and industrial. The industrial
sector dominated. It is important to underline that the
scientific and production (innovation) chain was not
interrupted, and most of the innovations of scientific
research institutes, R&D companies and other
structures were implemented directly in production.
Currently, the negative trends are observed in all
areas of scientific and production activities.

Every year the number of patents grows in Russiq,
however, the number of patents from foreign
applicants exceeds that from Russian ones.

The Russian science is far behind the advanced
world: the first years of the country’s sovereignty saw
the brain drain, and Russia fell far behind the West in
the scientific achievements. The government is trying
to motivate the business sector.

The forecast of the scientific and technological
developmenttill2030liststhe priorityareas:information
and communications technologies, biotechnologies,
medicine and health, nanotechnologies and
new materials, natural resources, transportation,
aerospace, energy efficiency and preservation.

Development plans inspire hope that the scientific
potential of the country will be restored, but one
should remember that the science development
programs have been set up for a long time already,
but the past decade saw reduction of the country’s
scientific potential, and some achievements are
insufficient in general, so the Government is unlikely
to focus on implementation of these tasks under
stagnation and gradually growing problems in the
economy.

The analysis reveals the
following key reasons for the
low level of technological
development  of industrial
companies and their weak
demand for  innovative
technologies:

1) lack of competition in the
domestic markets;

2) underdevelopment of
the domestic market of
innovative technologies;

3) it is very difficult and often
impossible  to  import
advanced technologies;

4) lack of the necessary
comprehensive  Russian-
made  equipment  (the

machine tool industry was ruined in the 1990s and
it is being restored now with great difficulty);

5) existing restrictions on the import of advanced
equipment;

6) companies  lack  financial  resources  for
technological development; the problem of
access to affordable credits (high interest rates,
short term lending);

7) lack of motivation and workable economic
conditions stimulating technological development
of companies, weak state support measures;

8) a low level of technological literacy of the
companies’ leaders;

9) most companies lack long-term plans and
innovation development programs;

10) underdeveloped technological infrastructure
in regions, poor engineering support of
technological upgrade of companies.

Recognizing the crucial importance of the problems,
the country’s leaders have taken a number of
organizational and economic measures to create
conditions for technological development of the
country in recent years. The Russian President
established the Council for Modernization and
Innovative Development of Russia. The Government
decree dated 19 March 2014 No. 398-p approved
a set of measures to avoid the use of outdated and
inefficient technologies, and declared the transition
to the use of the best available technologies and
implementation of advanced technologies.

In order to focus on the development and use of
advanced technologies and considering the interests
of the state, science and business, the Russian
Government in 2010 initiated the launch of the
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mechanism of development of national technology
platforms based on a public-private partnership.
By now, 34 Russian technology platforms on key
technology areas [5] have been made, and they
will determine the technological development of the
country in the short- and long-term future, including
biotechnologies, nuclear and radiation technologies,
new materials, aerospace technologies, ICT,
renewable energy technologies, etc. Within the
framework of technology platforms, programs of
strategic research and development of advanced
technologies are developed actively involving
businesses, the activities of companies — participants
of the platforms are coordinated and public and
private financial resources are accumulated.

An important role in the innovative development of
industrial companies belongsto the implementation of
the Research and Development on Priority Directions
of Development of Scientific-Technological Complex
of Russia for 2014-2020 federal target program
approved by the Russian Government Decree of
21 May 2013 No. 426 [1]. The federal program is
an instrument for subsidizing companies to conduct
research in the six priority areas of science, technology
and engineering in Russia [1]:

* nanosystem industry;

« information and telecommunications systems;
« life sciences;

* rational environmental management;

* transport and space systems;

« energy efficiency, energy preservation and nuclear
power.

Total funding of the federal target program is
239,062,621,000 RUB.

In June 2014, the competitions of two- and three-
year applied researches aimed at developing
products and technologies, as well as of projects
for the implementation of applied researches under
technology platforms in priority areas were finished.

To finance projects under these competitions
budgetary funds amounting to 12.15 billion RUB
were allocated [3].

715 Russian companies participated in  the
competitions: 191 educational institutions, 187
limited liability companies, 153 research institutions,
50 closed joint stock companies, 41 joint stock
companies, 23 federal state unitary companies, and
70 other companies.

It should be noted that the competition for projects
to implement applied researches saw much more
applications  from  educational and  scientific
institutions than from businesses because business
is not able to independently solve the problems in

the field of applied researches due to the lack of
necessary structural units.

Thus, certain steps in the technological development
of industrial companies and creating demand for
innovative technologies in Russia have been made:
state corporations, hundreds of technology parks
and business incubators have been established, the
Russian Venture Company and the Bortnik Foundation
operate, and a system of state support for innovation
through co-financing of regional programs functions.
All this provides a strong positive effect but the exact
criteria to assess the effectiveness of this work have
not been worked out yet. The solution of the important
state task — to stimulate demand for innovative
technologies — will significantly change the situation
in the field of innovative development of industrial
companies in Russia.

Innovative development in Russia will only be possible
under the effective cooperation and coresponsibility
of science, government and business. Only business
can and should provide the market character in the
technology sphere helping government institutions
take right decisions and make right laws. However,
in the future, despite the significant role of private
companies in the implementation of innovative
technologies, the coordinating role of the state should
be preserved, thereby ensuring maximum benefit for
the state from sales in the high-tech product market.
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OCHOBHbIE TEHAEHL N HAYYHO-TEXHUYECKON
(MHHOBALIMOHHOW) AKTUBHOCTU
POCCUNCKMX MPOMbBILLUNEHHbIX KOPMNOPALINIA

KatpuHa beHnkoBHa [lo6poBa

AHHOTauuA

B cmamee nposedeH aHanu3 3ampam Ha mexHos02u4eckue UHHOBAyuu 8 Poccuu u 3a py6exxom. BoldesieHbl OCHOBHbIE NPUYUHbLI HU3KO20
YPOBHS MEXHOM02U4ECKO20 PA38UuMUs OmeyecmaeHHbIX NPOMbIULTEHHbIX Npednpusmut. PaccMompeH psd 0peaHu3ayuOHHbIX U SKOHOMUYe-
CKUX Mep NO CO30aHUI0 YC/I08UL MEXHOI02U4eCK020 Pa3sumus SKOHOMUKU CMPaHsl.

B nocnedHue 20061 Npou30WII0 CyujecmaeHHoe yeesuyeHue 06sema npou3soocmaa UHHOBAUUOHHbIX Mosapos, pabom u yc/1ye, 4mo cosnaso
C pOCMOM COOMHOWEHUs 065eM08 MexXHOI02UYeCKUX UHHOBAYUU U 3ampam Ha Hux. OOHAKO oxudaemoe CokpawjeHue 0aHH020 COOMHowe-
Hus 8 6ruxatiwue 2006l MOXem npusecmu U K 3amedsieHuto pocma 065emMo8 UHHOBAUUOHHO20 NPou38o0cmad, 4mo mpebyem NnpuHAMUA
KapOuHasbHeIX Mep, 0C06eHHO No 02paHu4eHuUto 0elicmaus OCHOBHbIX (haKMopos, NPenamcmaywWux UHHOBAYUOHHOU OesmenbHocmu. Smo
HeAoCMamokK cobCcMeeHHbIX OeHeXHbIX CPeACM8; 8bICOKAA CMOUMOCMb HOB088eOeHUU; He0OCMAMOK (hUHAHCOBOU NOOOEPXKKU CO CMOPOHbI
20¢y0apcmaa; 8bICOKUL SKOHOMUYECKUU pucK; HU3KUU UHHOBAUUOHHbIU NOMeHYuas1 op2aHu3ayuu.

KnioueBble cnoBa: mexHosio2uyeckoe pasgumue, UHHOBAUUOHHbIE MEeXHO102UU, UHHOBAYUOHHAA AKMUBHOCMb NPOMbIUIIEHHbIX npeanpu—
Amud, UHHOBAUUOHHAA AKMUBHOCMb, 06beM npouseoacmea, CMpyKmypa sampam, mexHoJsioeu4eckue UHHosayuu.
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nopayut // MUP (ModepHu3sayus. iHHosayuu. Pazsumue). 2015.T. 6. N° 3. Yacme 2. C. 32-38. (in English)



