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Abstract—The competitive struggle of economic entities is
considered through the improvement of their products and
services as a stimulating factor in the development of science
intensive sectors. The purpose of the study is to determine the
significance and role of innovations and high-tech industries as
conditions for increasing the competitiveness of manufacturing
companies based on the analysis of knowledge intensity of Russia.
A brief description of the definition of «science intensive sectors»,
indicates the areas of production that most often use high-tech
equipment and are science intensive is described. The situation
related to competition and innovation in the global market is
presented. It studies the level of knowledge-intensity of Russia by
the financial component of scientific and technological capacity
and by the staffing component based on government statistics.
The competitive situation in the Russian market is considered
based on empirical evidence presented in statistical
compendiums. Both mathematical and empirical research
methods are used drawing on official statistical information. The
scientific novelty lies in an interdisciplinary consideration of the
issue of competition, identifying resources and conditions for
implementing innovations, determining the most popular areas of
science intensive sectors, and highlighting innovative competition
as the most important target tool for competition of
manufacturers. As a result of the research, it was proved that
competition is a stimulating factor in the development of science
intensive sectors. Data on the use of funds and resources by
Russian companies to research and development in order to
improve their products and their competitiveness is provided.

Keywords—high-tech development of production, innovative
activity, competition, science intensive sectors, scientific and
technological capacity

|. INTRODUCTION

Innovation plays an important role for organizations today.
In order for the company to remain successful and prosperous,
it simply needs to keep up with the times and implement new
high-quality ideas. Moreover, recently a new type of high-
quality economic development has appeared, which was called
scientific and technical or innovative. Therefore, innovative
entrepreneurship is seen as the most important tool in
achieving the company's goals.

With the transition to a new level of social development -
post-industrial society - there has been a change in the factors
and conditions of competitiveness, and the effectiveness of the
subjects of production and economic activity. At the current
level of development of economic systems, innovation now
dominates as an instrument of competition between
manufacturing companies. The very concept of competition,
as rivalry for the distribution of economic benefits, now
implies the emergence of new, more advanced technologies,
new high-quality and functional products and, accordingly, the
creation of new markets [1].

Consequently, innovation is at the heart of the
development of cost and non-cost advantages for
organizations. Thus, competition, which is the most important
and necessary element of the market economy, at the same
time appears in the form of a powerful stimulating mechanism
for innovative activities of economic entities, which, in turn,
creates the necessary conditions for the socio-economic
development of the country and society as a whole [2].
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A new type of rivalry between manufacturing companies
appeared in the course of building up and developing
innovative components and was called innovative competition
[3]. The emergence of a new type of competition also implies
the development of a new system of competitive relations with
new approaches to their regulation. Currently, the main factor
for the success of production activities is the efficiency of
innovation, and its spread is not limited to product markets, it
is also present in the labor and capital markets.

The aim of the study is to study competition as a
stimulating factor for pushing towards innovative, knowledge-
intensive production, which creates the necessary conditions
for the development of the country's economy and society as a
whole.

The objectives of the research are to analyze the
competitive situation in the Russian market, study the most
significant areas of the science intensity of production in
Russia, and present the results of the level of science intensity
in Russia.

Il. RESEARCH METHODS

The analysis was carried out with the help of mathematical
and empirical research methods, etc. The cost approach and
the approach to the personnel component were used to
determine the level of science intensity.

The Director General of the World Intellectual Property
Organization said that the foundation in the global economy
today is mainly knowledge, which is why innovation is a
stimulating factor for economic growth. Thus, more and more
mandatory additional investments are required, because they
will help stimulate the generation and subsequent
implementation of creative ideas and, as a result, increase
production volumes. That is, innovation can become a lever
that can transform economic recovery into long-term growth
[4, 5].

Russia ranks 47th in the global innovation index. This is an
indicator that contains 82 different variables that most fully
characterize the innovative development of countries around
the world that differ in terms of economic development. The
global innovation index can be calculated as a weighted sum
of estimates for the groups of indicators indicated below [6, 7,
8]

1). The country's innovative resources and the existence of
such conditions in which these resources can be used. This
group includes the following indicators:

o infrastructure,

e human capital,

e research,

e institutes,

e development of the domestic market,
e business development;

2). The results of innovation activity achieved in practice,
which can be measured or converted into numbers:

e technologies, knowledge economy, their development;
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o the results of creative activity.

These groups of indicators are used because experts have
identified the dependence of the success of the economy with
the availability of innovation potential and with the conditions
for its implementation.

Thus, the result is a ranking of countries, which reflects the
ratio of costs and benefits. This, in turn, helps to assess from
an objective point of view, what efforts and with what success
this or that country realizes its innovative potential. In Russia,
a huge innovation potential lies in high-tech industries that
need to be developed and stimulated.

Science-intensive production is a production in which it is
necessary to make a significant amount of calculations,
scientific research and experiments before releasing finished
products [9]. Also, in high-tech industries, more than 60% of
the costs associated with the development and release of
products are allocated to research and development work
(R&D) [10].

Distinctive features of science-intensive industries are
[11]:

e fundamental directions and research include advanced
science and scientific schools;

o efficiency and accessibility of the education system,
which is a significant factor in the training of highly
qualified personnel;

o specific needs for scientific and technical innovations
that have appeared in society at the present time;

o protection of intellectual property rights, including the
diffusion of innovations, as an important factor in
innovation, has a high level of development, effectively
working at every stage;

e a number of industries are of national importance for
solving issues of technological independence and
defense capability of the country;

e innovative projects and production require state
support, which plays a key role at the stage of their
inception;

e the structure of mass production contains high unit
costs for R&D;

e only advanced
production;

technologies are wused in mass

e experimental and pilot production have a high share in
the structure of the production apparatus of the
economy;

e innovative and investment activities are actively and
effectively functioning, etc.

Fig. 1 shows the areas of knowledge and production that
are considered the most knowledge-intensive [12].

Competition in world markets is significantly enhanced by
new trends and tendencies in the development of the world
economy; they also transform the structure of factors
influencing competition, to a large extent in favor of non-price
and technological ones.
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The factors of production are inevitably transformed and,
as a result of the transition to modern productive forces, they
form a new trend: high-tech production is focused on the
individualization of the needs and demands of consumers,
while maintaining their production properties. This trend has
served the progressive development of scientific and
technological progress and the exhaustion of intensive
development opportunities.

Social
technology

High-tech
Telecommu industries
nications and
technologies

Software
and artificial

intelligence

Nanotechno

Robotics logy

Alternative

energy

Fig. 1. The most popular areas of knowledge-intensive industries

As a result, production in all developed countries was
guided mainly by individual needs, and mass centralized
production has lost its competitiveness. All manufacturers
who have caught the new trend in development began to
occupy the top positions in the competition, and as a result,
countries are becoming technological leaders.

For example, the Russian automotive industry, due to the
technical backwardness of Russian car manufacturers, is an
industry with low competitiveness: Russia has a share not
exceeding 2.8% in the world market, including 0.26% in terms
of exports [13].

1. FINDINGS

Rosstat data make it possible to calculate the indicator of
the level of science intensity on a cost basis (in terms of the
financial component of scientific and technical potential) and
in terms of the personnel component - these are some of the
existing methods, which are most used for quantitative
assessment of the level of science intensity in industries [14,
15, 16].

The results of calculating the level of knowledge intensity,
calculated using the methods described above, are presented in
Tables | and II.

K1 is an indicator of the level of science intensity, it is
calculated as the ratio of R&D costs to the level of Russia's
GDP. K2 is an indicator of the level of science intensity, it is
calculated as the ratio of R&D costs to capital investments
[17].
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TABLE I. THE LEVEL OF SCIENCE INTENSITY IN RUSSIA (COST
APPROACH)
Capital Lev_el of ss:ience
GDP . R&D costs intensity

Year investments %
billion rubles K1 K2
2011 | 602825 11035.7 610.4 1.01 553
2012 | 681639 12586.1 699.9 1.03 5.56
2013 | 731339 13450.2 749.8 1.03 557
2014 | 791997 13902.6 8475 1.07 6.10
2015 | 832326 13897.2 914.7 1.10 6.58
2016 | 86010.2 14748.8 9438 1.10 6.40
2017 | 92089.3 16027.3 1019.2 111 6.36
2018 | 1036266 | 17595.0 1028.2 0.99 5.84
2019 | 1100461 | 193193 1134.8 1.03 5.87

Table | shows that over 9 years the level of science
intensity in Russia has not changed significantly, although
during this time there were peaks of growth in the indicator in
2015-2017.

TABLE II. THE LEVEL OF SCIENCE INTENSITY IN RUSSIA (IN TERMS OF
PERSONNEL)
Total number of Number of Level of science
Year personnel scientific personnel intensity
Thousand people %
2011 70856.6 735.273 1.04
2012 71545.4 726.318 1.02
2013 71391.5 727.029 1.02
2014 71539.0 732.274 1.02
2015 72323.6 738.857 1.02
2016 72392.6 722.291 1.00
2017 72142.0 707,887 0.98
2018 72354.4 682.580 0.94
2019 71764.5 682.464 0.95

The data presented in Table Il show that the level of
science intensity, calculated on the basis of the personnel
component, decreased by 0.09% over the period under review,
which indicates a stable reduction in scientific personnel in
Russia. The assessment of the state of the competitive
environment in Russia in 2019, carried out by the Analytical
Center for the Government of the Russian Federation, shows
the highest level of competition in the Russian market [18].
Moreover, manufacturers increased the competitiveness of
their industries by investing in R&D, 80% of food
manufacturers invested heavily in the purchase of high-tech
equipment, representatives of the metallurgical industry in the
amount of 72% of the total market also made these
investments.

Enterprises of the agricultural sector (71%) actively
invested in innovative equipment in order to increase
production volumes, as well as reduce the labor intensity of
products. For example, OAO (OJSC) “Velikoluksky Meat
Processing Plant” opened two new workshops, in which it
launched four new technological lines for the production of
products.
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Manufacturers of non-metallic products and building
materials also caught the trend of increasing competitiveness,
by increasing the manufacturability of production - 68% of
representatives of this field purchased new high-tech
equipment. Manufacturers of electronic and optical equipment,
as well as machinery and equipment made a contribution to
their own R&D, their share was 65-68%, and representatives
of the food (60%) and woodworking (50%) industries entered
new food markets due to innovative activities. New
technologies, patents, licenses, know-how for 2019 were in
wide demand in the field of education (36%) [18]. In 2020,
manufacturers of non-metallic products - 86% and
representatives of the textile industry - 80% took the first place
in the purchase of high-tech equipment [19]. Manufacturers of
woodworking and transport engineering (their share was 50%)
carried out their own R&D.

V. CONCLUSION

Thus, at present, economic entities need constant
modernization of their products and the release of a
fundamentally new product, which is associated with the
emergence of specific requirements on the part of consumers,
great importance is given to innovation and high-tech
production. This, in turn, gives rise to competition in
innovation and the emergence of new knowledge-intensive
industries. In order to achieve a leading position, it is not
necessary to be a corporation with many years of experience,
first of all, you need ideas, knowledge of the market and a
competent approach to business organization. And in order to
improve the position of our country in the field of innovative
business, it is necessary to create conditions for more startups
to implement their ideas, and companies that are already
operating in the market, improve their production methods.

During the study, it was revealed that for the period from
2011 to 2019, the science intensity (in terms of value) in
Russia returned to the level of 2011. This was due to the
reduction in the costs of research and development work in the
gross domestic product of Russia. The level of science
intensity in terms of the personnel component also decreased
over the period under review. This indicates the loss of
scientific personnel from various industries. It was also
revealed that in 2019 the level of competition reached its
maximum value in the last 5 years, as noted by the
respondents from the business sector. To increase their
competitiveness, most enterprises from various industries
invested resources, namely, in high-tech equipment or
developed and carried out their own research and development
work.
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