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The innovative activity of a modern enterprise
closely related to the concept of research intgnsit
The aspect of the influence of research intensity o
the competitiveness of an enterprise missed due to
the ambiguity of the interpretation of this terrm A
industrial enterprise with an innovative component
obviously has a competitive advantage. The analysis
and systematization of the existing research
intensity criteria carried out in the study makes i
possible to identify the strengths and weakneskes o
the enterprise, working with which will increase th
level of competitiveness, research intensity of the
enterprise and the efficiency of its activities.
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I ntroduction

In modern conditions of ever-increasing competitimiween producers
of goods and services, an enterprise aimed at ssicoast engage in innovative
activities. Innovative projects implemented at #@erprise can aim at both
improving and modernizing existing technologies roducts, and new
technological solutions. The introduction of nevieatific results increases the
value added of products, which has a positive effacthe economy, increases
the research intensity of the enterprise, and tiyredfects the development of
the competitiveness of the enterprise and its ptsdwVith an increase in the
level of manufacturability, production times reduyi indicators of material
consumption, labor intensity and labor productivetyanging, which increases
the ability of the enterprise to compete both | domestic and global markets.

The relevance of the creation and operation ofrpnges engaged in
R&D, improving the manufacturability of the prodiset process, and
promoting science-intensive products is beyond tjowince this allows
overcoming the limited resources to some extent. atidition, constant
technological inflation requires manufacturers topiove their production

process, technologies and products.
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In the new century, science, knowledge and infoionatre becoming the
basis and a factor of production, and a full-flatigemmodity. The intellectual
component of goods often comes to the fore andalsed higher than the
physical. The accumulation of intellectual capdaturs in the process of R&D,
so we can conclude that it is concentrated in kadgé-intensive industries.
Consequently, with the growth of the intellectuainponent, the manufactured
products improve and they will have competitive aueages. Logically
concluded that an increase in the level of reseimtemsity will have a positive
impact on the competitiveness of science-intenpnaglucts, but a number of
factors may appear that will hinder this process.

Literaturereview

In the scientific literature, we can find a largember of definitions and
characteristics of both science-intensive produetsd science-intensive
production. These definitions boil down to the fHtt economic entities with
high absolute and relative (in relation to totabgarction costs) R&D costs are
considered science-intensive [2, 4].

In a general sense, research intensity definedeaddgree of contribution
of the scientific and technological factor to tlieation of the final product. This
concept establishes the relationship between thentgic and technological
level of production, manufactured products andcthets of R&D [14].

Research intensity often identified with the cortcephigh technology.
However, this is not entirely correct, since higiersding on science found in
not only high-tech industries, and research intgnsan be only one of the
criteria for an industry or enterprise to belonghe high-tech category. Rather
let us considered research intensity as a factoassessing the innovative
activity of an enterprise. Research intensity adex®d as an indicator of the
scientific and technical reserve, which used to pam the level of

innovativeness of enterprises [18].
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The very concept of research intensity arose inptfoeess of technical
and technological development and closely relatethhovation activity. The
term "research intensity" appeared in 1958 in dystof American scientist E.
Hoffmeyer about the analysis of foreign trade, wgirwhich he found that the
United States has a competitive advantage in krageléntensive industries.
This became the starting point for considering rem@eand technology as the
driving force behind the economic development ahlibe country as a whole
and individual enterprises in particular.

The study of various aspects of research intereiy production and
products, the derivation of indicators of reseantbnsity, and the classification
of industries on this basis engaged by such Russigéntists, as Abrashkin
M.S., Batkovsky A.M., Varshavsky A.E., Klochkov V.VKonoplitsky V.A.,
Kulvets P.A., Lakhtin G.A., Filina A.l., Khrustaldv.Y., Khrustalev O.E.

Such scientists deal with the issues of determiamd)evaluating research
intensity indicators as Abrashkin M.S., Garafievd.,GVlorgunov Y.A. These
authors have derived a number of indicators theg¢sssthe degree of research
intensity of enterprises: industry, personnel, patdtechnology, financial, and
others. However, until now, the most used methabdagate of return method of
determining the indicator of research intensityd dhe assessment methods
needs clarification, since the issues of standatidiz of criteria for ranking
industries and individual enterprises in termshairt level of research intensity
have not yet been resolved.

Fragmentation, inconsistency and low approbatioaxidting approaches
to the definition of the concept of research intgmsnethods for estimating
research intensity, patterns of research interity industries, enterprises and
products makes it difficult to apply these apprascand methods in practice.

Difficulties in defining the concept make it congate to identify research
intensity at any level, and, accordingly, assesgmpact on the competitiveness

indicator.
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M ethodology and most important obtained results

Analysis of the theoretical provisions of Russiaml doreign studies in
the field of research intensity assessment, syisthreesd interpretation of the
results obtained constituted the theoretical andhau®logical basis of this
study [7].

An analysis of the literature showed that two apph®@s to determining
research intensity and the share of R&D costs ardemand: industry and
product. It is often customary to consider an gmise as research-intensive if it
Is part of a research-intensive industry. This apph is based on the indicator
of the share of R&D expenses in the cost of sciem@msive products
significantly exceeds the value of such an indicatoother industries. A high
level of spending on R&D considered as the main sijresearch intensity of
an industry or an individual enterprise, the keyheir continuous and intensive
innovation activity.

In the scientific literature, there is a definitiayf research-intensive
industry as an industry of the economy that produpsoducts, works and
services using the latest developments [16].

The economic literature also identifies a numbernthifer features that
distinguish the research-intensive industry froheos$ [12, 15, 21]:

1) high growth rate compared to other industries;

2) significant share of value added in the finadurct;

3) high wages compared to other industries;

4) large export volumes;

5) innovative potential.

Usually there are two approaches to the definibbmesearch intensity:
industry and product. Both based on the share obRfending. It is obvious
that the industry approach used to determine theareh-intensive industry, and

the product approach used to determine the manuéztproducts.
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The industry approach has two significant drawbadke lack of a
unified methodology according to which industry sdified as research-
intensive industry, and the identification of resbantensity of the industry and
its enterprises. The list of research-intensiveustides cannot strictly defined,
since research intensity can be a characteristiiffeirent industries and areas in
different periods. For example, at the stage oketigament and implementation
of a new technology, the indicator of researchnsity will be high, and at the
stage of bringing serial products to the market amganding the scale of
production, R&D costs will decrease, and, consetiyeresearch intensity. The
identification of research-intensive industry atsdenterprises is unfair, since an
enterprise that is part of the research-intensiistry does not always incur
large R&D expenses. Conversely, an enterprisenbiatelated to the research-
intensive industry recognized as research-intensiterms of R&D costs.

There is also no strict indicator of research isignin the product
approach. Products considered as research-intehsingeshare of R&D costs is
not lower than the criterion indicator.

There are also other research intensity critersetdan the calculation of
the coefficients. The formulas for calculating thesefficients, their description
and shortcomings given in Table 1.

Table 1. The coefficient of research intensity

Coefficient Formula M eaning Disadvantages
There is no accounting
for the qualitative

The coeff!C|ent pf The share of highly parameters of personne,
research intensity of . it is difficult to determine
Ski(t) | qualified personnel
labor Ky = ——= | . the degree of
Sp(t) | in the total number O
(personnel T participation of
of personnel .
approach) employees in the
production of research
intensity products
e ey ol Caup(®
: YO Ky = 28D R&D costs accurate information on
production Vo (1)
R&D costs
(cost approach)

http://ej.kubagro.ru/2022/05/pdf/16.pdf
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The coefficient of . e e .
: ) Cr (£) The ratio of Difficulties in classifying
research intensity of ki( : ,
Ky p = ——= | research-intensive | products as research-
products Cr(b) _ ,
T products to output | intensive products
(product approach)
Manufacturability Use and Not applicable to all
factor Cra(t) | development of enterprises, a full
. K. = . .
(technological Veo(t) | advanced production cycle is
approach) technologies required
The ratio of R&D
Cost ratio of Crep () costs to total costs | Difficulty in obtaining
research intensity | Kg;c = ?L for the production of| accurate information on
(financial approach) r(t) products (works, R&D costs
services)

Source: compiled by the author based on the works|[ 1, 9]

Where: Sg; — number of personnel employed in R&BF; — total
headcountCre, — R&D spendingV;, — gross output,,; — costs of producing
research-intensive products; — total cost of productiorG;, — enterprise costs
for technological activities.

Individually, each coefficient is undescriptive. él'hcoefficients of
research intensity complement each other and, mbamation, are able fully
characterize research intensity. Domestic autha@nge hdeveloped a unified
comprehensive approach to assessing research iiptdomssed on these
coefficients. There are also several additionalsitpat the enterprise belongs to
the research-intensive category: the presence iehtd schools, teams of
professional workers, special R&D units at the grise.

Thus, research intensity is a rather specific aatggsince largely it acts
as a qualitative characteristic, which complicategjuantitative assessment. In
addition, in the course of scientific and technatafdevelopment, the rate of
updating and implementation of technologies, tlesemination of information
Is constantly increasing, which also affects therage value of the research
intensity indicator [20].

However, an increase of the research intensitycaidr does not always
mean an increase in the competitiveness indicafoproduct can be research-

intensive, but at the same time have low competi@ss. In such conditions,
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research-intensive enterprises need to regularbater and strengthen the
competitive advantages of their products.

In this case, the main development factor will I8DRas they will attract
investment, improve technological processes. Thigviges a continuous
correlation between production, technology and re@e In addition, the
innovative potential that arises in the proces®&D is the main incentive for
the development of research intensity of any ens®p since the
commercialization of innovations has economic peatf There is an economic
effect from the introduction of innovation. It isgeisely that this high income
that investors, who invest their capital by repasthg shares from developing
companies, aimed at. This gives companies the tppbtr to increase their
R&D spending. However, scientists note that in Ryssnovation processes
face obstacles in the economic, political and legalire [8].

In addition, there are problems with the evaluabbimnovative projects.
The objectives of the assessment are minimizatiorsks, search for the target
audience, compliance with the development stratagslysis of the availability
of resources. To be effective, research-intensimterprise must have the
necessary equipment, financial and human resouaresjnformation support
[6]. Moreover, the rapid growth of the researclensive sector escalate the
problem of lack of personnel, resources and inféiona Therefore, it is
important to calculate the research intensity coieffits presented in Table 1 in
order to understand which indicator needs to bdégwp” for effective work.
Discussion

The pace of technological soaring inflation, thamie in the scientific
and technological level of a number of industrids transition to a new
technological order requires the development arfiecye functioning of an
innovation system. Development largely determineg the amount of
consumption and production by R&D enterprises, whrequire constant

funding. The innovative activity of any country kdson sufficient financial
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support [19]. Each country has its own industryedpe innovation
development; however, the predominance of reseaatehsive industry is a
sign of technologically advanced countries [10].

Usually, the development of research intensive laigti-tech industries
supported by the government. One of the most impbrimacroeconomic
indicators of the effectiveness of R&D financingflected in the "Strategy for
Scientific and Technological Development of the a3 Federation" is the
coefficient of total research intensity and GDP (R&osts as a percentage of
GDP). Considered that if this coefficient exceeés, 3hen the country has a
favorable innovation climate that promotes the tmwaent of a research-
intensive industry [5]. At the end of 2019, accagito the OECD, this threshold
exceeded by eight countries: Japan, Germany, USnfark, Austria, and
Sweden. China is approaching this level - 2.2%,villee of this indicator in
Russia is constantly at the level of 1%. One of gbals of the Science and
Technology Development Strategy is to achieve aameh intensity ratio and
GDP of 2% by 2035. However, R&D spending in Russstatively low,

compared to the leading countries (see Figure 1).

http://ej.kubaqgro.ru/2022/05/pdf/16.pdf




Hayunsriit sxxypaan KyoI'AY, Ne179(05), 202201 10

% of GDP
5 .
- o
35 - g
N ppe=
2 O7 O T e
1’5 .......................
1| gt "‘"::-.-.-o--0~—*”"‘*—-+--0--0--*"’“”'*‘~o--0
0,5
0
R N NS
— - Israel  eeeee China Sweden
—a— Germany Japan —o—Korea
—— USA --e¢--Russia
Figure 1. Gross domestic spending on R& D

Source: [17]

R&D spending is a defining feature of research nsity. Without
constant research, economic development both atlete of enterprises,
industries, and on a global scale is impossiblesearch-intensive technologies
penetrate into all industries of production andviees, into the daily life of
people [13]. On the one hand, it increases theuwuoas properties of a product
or service, respectively, their competitivenessjctvimproves the quality of
consumption [3]. Competitive products ensure thenmetitiveness of the
enterprise, and competitive enterprises in indestmeans that the industry is
competitive. On the other hand, the higher the pecodjuality, the higher the
consumer's requirements for product quality aneéssaind after-sales service
become. Often, research-intensive products prodogedenerations”. In order
to maintain a position in the research-intensivekeiaan enterprise needs to
predict consumer properties to stay afloat. Theo dlas a positive effect on

competitiveness.
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Bringing new product properties or new productshe market is always
associated with risks and with search for a taagetience. Before entering the
market, it is necessary to conduct not only anyamalof risks, but also of
resources, the life cycle of the product, whetles will be a step towards
fulfillment of the company's strategic goals andetiier the output of products
will increase the company's competitiveness arehgthen its position.

Constant research is a high cost, which is subsgiyumcluded in the
cost of products and constitutes a significant pathe price. In this regard, the
pricing of research-intensive products raises maumgstions. The main one is
how to set a “competitive” price so that the consum able to buy this product,
and the company not only covers the costs, but mskes a profit for further
development.

The management of research-intensive enterprisesecdifficulties, as
the management system becomes more complicatedanige of components
and materials increases, technologies and equiplmectime more complex,
complex relationships with other firms, competitaad suppliers formed. It is
necessary continuously monitor the state of theeraat and internal
environment [11].

Research-intensive technologies are attractive mallsand medium
enterprises because they can enable them to gmdiyaThe growth of profits
of enterprises producing research-intensive pradocturs due to the excess of
prices over marginal costs and the receipt of teldgical rent from a temporary
monopoly on a new technology. In addition, it isgible to obtain income from
the sale of technology. In addition, investors at&acted to fast-growing
companies, and they buy back their shares, thussimg in further R&D.
Development of small and medium-sized enterprigagspan important role in

the economy of any country, forming its basis.
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Conclusion

Research-intensive technologies, products, proohgtand industries are
currently acting as the main driver of the econahll levels: from a single
firm to a global scale. Many types of economic\atithat classified as high-
tech abroad, in Russia - as medium-tech.

Besides, in Russia, the development of technologiesthe sixth
technological wave carried out in conditions of l@emand for domestic
research-intensive products, which do not alwayseha high level of
competitiveness.

Often, in order to increase competitiveness, a @ymecides to buy a
technology, under the illusion of being able toeerthe global market quickly.
However, for the effective development of a newhtetogy, material and
human resources needed, especially highly qualgedonnel needed to adapt
that technology. Lack of staff qualifications casad to inefficient usage of
limited resources. The larger the research-intensector becomes, the more
acute the staffing problem becomes. The soluticdhitoproblem lies in the field
of higher education.

In countries with a high level of innovative actyithere is an effective
interaction of four spheres: business, governmenience and education.
Without the last component, technology developmenimpossible. In fact,
universities produce highly qualified scientistshonthen conduct R&D, and
thus act as a source of technology. Consequenijpowt highly qualified
personnel it is difficult to count on high qualitygpmpetitiveness and research
intensity of products. The development of scierscerie of the most important

engines of the socio-economic growth of any country

The article was prepared with financial supporRugsian Foundation for
Basic Research, graNt 20-010-00169.
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