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Abstract

Innovation policies are currently one of the main axes for
improving the efficiency of national economies in developed
and developing countries. The innovation policy includes a
comprehensive system of activities. In Russia, increasing the

specific weight of commercial entities engaged in innovative
@ activities is among the most important objectives for the short
term. The aim of our study was to evaluate the use of innovation
based on taking into account the specific weight of organizations
that perform innovations in the total number of organizations operating in
the regions of Russia. Our study was based on official statistical information
on the 82 regions of Russia for 2017-2019. Economic-mathematical models
have been developed that describe the specific weight of the organizations
that implement innovation. There are no significant changes in the
indicators for the years indicated. It has been shown that, to date, almost
one in five organizations in the Russian Federation has used innovation in
their activities. In addition, they have identified the regions with maximum
and minimum values of the specific weightings of innovative organizations
for 2019.
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Politica de innovacion moderna: datos de las regiones
de Rusia

Resumen

Las politicas de innovacién son actualmente uno de los principales
ejes para mejorar la eficiencia de las economias nacionales en los paises
desarrollados y en desarrollo. La politica de innovacién incluye un sistema
integral de actividades. En Rusia, el aumento del peso especifico de las
entidades comerciales que realizan actividades innovadoras se incluye
entre los objetivos mas importantes para el corto plazo. El objetivo de
nuestro estudio fue evaluar el uso de la innovacion sobre la base de tener en
cuenta el peso especifico de las organizaciones que realizan innovaciones en
el nimero total de organizaciones que funcionan en las regiones de Rusia.
Nuestro estudio se basé en informacién Estadistica oficial sobre las 82
regiones de Rusia para 2017-2019. Se han desarrollado modelos econémico-
matematicos que describen el peso especifico de las organizaciones
que implementan la innovacion. No hay cambios significativos en los
indicadores de los afos indicados. Se ha demostrado que, hasta la fecha,
casi una de cada cinco organizaciones de la federaciéon rusa ha utilizado
la innovacién en sus actividades. Adicionalmente, se han identificado las
regiones con valores maximos y minimos de las ponderaciones especificas
de las organizaciones innovadoras para 2019.

Palabras clave: politica  innovadora; innovacion en  Rusia;
organizaciones innovadoras; regiones de Rusia;
funciones de la distribucién normal.

Introduction

Over the past three decades, there has been a strong view that politics
can influence innovation (Schot and Steinmueller, 2018). Accordingly, the
term “innovation policy” has become widely used to describe the actions of
various governments that have a significant impact on increasing the role
of innovation in economic performance and overcoming existing problems
(Edquist, 2011). It should be noted that previously, innovation policy was
described in research as a scientific, research, industrial or technological
policy. Accordingly, innovation policy is a broader concept and includes a
comprehensive holistic system of measures to influence the state on the
economy in order to increase its efficiency (Choi, 2017). Significantly, in
addition to economic goals, it seeks to link scientific and technical activities
with political goals aimed at improving the well-being of people, the
sustainability of firms, and solving social problems (Geels, 2004).
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In most developed and developing countries, governments set specific
goals to enhance and support innovation (Howlett, 2011; OECD, 2010). At
the same time, the following goals are achieved:

- analysis of theimpact of innovations on socio-economic development.

- identifying barriers that prevent the use of innovations, overcoming
which will increase the chances modernization of success in
production processes.

- measuring the effectiveness of different policy options in the field of
innovation.

- comparative analysis of innovation activity in specific countries with
indicators for other countries.

It is important for investment policy to take into account the
characteristics characteristic of various types of economic activities
(Mazzucato and Penna, 2016). Such an approach should take into account
the exchange of technology between different industries and increase
macroeconomic stability by stimulating firm activity (Hausman and Rodrik,
2003).

Policies that address the challenges of increasing innovation should
involve a wide range of government and public organizations (Foray, 2018).

In recent years, Russia has formed high expectations for the growth of
innovation in the economy. Based on the introduction of innovations, it is
planned to move to more technological and efficient forms and methods
of activity of enterprises and organizations. In Russia, innovation policy
is currently determined by the provisions set out in Presidential Decree
No. 204 (2018). This document provides for an increase in the number of
organizations that have implemented innovations to fifty percent of their
total number. The problem of increasing innovation activity is relevant in
modern conditions. It seems logical to develop innovations in all regions
of Russia. Next, our paper discusses the theoretical aspects of innovation
policy, the review of the scientific research carried out on this issue, the
methodology and design of our work and its results.

1. Theoretical frameworks

Innovation is now the main focus for addressing the pressing social and
economic challenges posed by policy makers in most countries. At the same
time, innovation policy requires governments to clearly formulate the tasks
that can be solved in the near future with the use of innovations. A policy that
ensures the trust of the majority of firms, which is valid for a long time and
does not experience frequent changes, seems to be appropriate (Fagerberg
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et al., 2016). An effective mechanism for transforming the economy
through innovation is to increase subsidies for research and development.
Such subsidies are particularly important for small businesses (Castellacci
and Mee Lie, 2015). In addition, tax burden reduction can be used (Larédo
et al., 2016). The right choice of policy mechanisms should be based on a
deep understanding of the existing barriers to the use of innovation. The
most difficult stage of using innovation is the survival of firms between
two stages: the formation of innovative ideas and their implementation.
Therefore, innovation policy should be based on supporting firms that
experiment and innovate at an early stage (Lauber and Jacobsson, 2015).

It should be noted that innovation policy should include not only high-
tech activities (for example, manufacturing), but also all other sectors of
national economies (Martin, 2013), including trade, services (Benaim and
Tether, 2016), as well as social activities (Van der Have and Rubalcaba,
2016). Innovation policy cannot rely solely on government support, but
must rely on the coordination of all economic actors, including private
enterprises (Kuhlmann and Rip, 2014).

The development of an effective innovation policy is a complex problem
associated with the increased participation of public administration bodies
and all interested sides in the formation of appropriate measures. Most of
the innovations that had a great impact on the efficiency of the economic
sector were based on such approaches (Mazzucato and Semieniuk, 2017;
Edler and Fagerberg, 2017).

To date, three types of political instruments have emerged:

- support for basic research, the commercialization of which is difficult
in the near future. Therefore, the government should allocate the
necessary funds to universities and other research centers to ensure
innovation based on such research.

- assisting corporations and firms that develop new technological and
design work (Mohnen et al., 2017).

- increase of level of legal protection of property rights in developed
and used innovation.

The implementation of public policy instruments can be carried out
in regulatory, economic, and financial ways (Borras and Edquist, 2013;
Karakashian, 2015).

When forming an innovation policy, it is necessary to take into account
five main elements (Fagerberg, 2017):

- knowledge that is formed by state research organizations and
universities, as well as supplemented by their own developments of
various firms.
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- skills, both highly specialized and general, that are formed in
educational processes, including professional training of people.

- availability of demand for innovative solutions by creating
appropriate markets, as well as using public procurement.

- state financing of innovative initiatives of small enterprises and
individual entrepreneurs, as well as reducing the tax burden on these
categories of actors.

- improving the institutional support of economic processes based on
the promotion of innovation in legislative and regulatory acts, based
on the needs of the business community.

2. Literature review

Scientific research examines innovations related to changes in existing
knowledge, technological processes, the use of new technology and
other opportunities and resources in various types of economic activities
(Fagerberg et al., 2010), including low-tech and high-tech (Tunzelmann
and Acha, 2004), in the service sector (Rubalcaba et al., 2012).

The analysis of innovation policy is based on the assessment of national
innovation systems that ensure the interaction of innovation actors (Bergek
et al., 2008; Hekkert and Negro, 2009; Weber and Truffer, 2017). In recent
years, the study of the features of national innovation systems has become
particularly relevant and has included an analysis of the factors that
affect the effectiveness of such systems (Liu and White, 2001; Smits and
Kuhlmann, 2004). Since 1991, the countries of the European Union have
been collecting information describing not only the innovation activities
of firms, but also the factors influencing them (Smith, 2004). It should
be noted that the processes of mutual influence of elements of national
innovation systems in most cases are stable, despite the changes occurring
in the regions (Pierson, 2000). Therefore, regional innovations can vary
greatly among themselves.

A number of scientific publications are devoted to the problem of
innovation activity in Russia. We discuss the most interesting of them, which
were published in 2019-2020. A brief description of these publications is
given in table 1.
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Authors Studied questions Period, .Ob]ects. of  Type of
years mnovation indicators
1 2 3 4 5
Analysis of the Regions of
Petrikov directions of innovation | 2016- the Central indi
(2019) activity, priority for 2017 Federal mndices
individual regions District
Analysis of the
Podsolonko transfer of innovative 2010~ Russi indi
et al. (2019) | technologies by type of 2016 ussia mndices
economic activity
Assessment of the
volume of innovative
Arkhipova et oods produced and Russian
al. (5019) sgrvicesprendered, and 2016 regions absolut
work performed by
small businesses
Assessment of the Regions of
degree of readiness of the Central
Zhuravlev the regional economic 2007- and North- bsolut.
(2020) complex for innovation 2017 Western absolute
based on regression Federal
analysis Districts
Belemaeva Increase in the market
and capitalization of a 2001- One bsolut
Kalimullin company that regularly 2012 company absolute
(2020) innovated
Deputatova Analysis of innovative
and technologies and 2015- | Trade sector bsolut
Perelman methods for attracting 2018 in Russia absofute
(2020) buyers
Dynamics of changes
in innovative activity of
Yezhov enterprises. Business 2014- Russia absolute,
(2020) participation in 2018 specific
scientific developments.
Barriers to innovation
Institutional aspects of
state
Kudryavtseva support for innovations 2012~ Countries indices
(2020) . . 2015
in production
technologies
Lipovka and | Innovative development
Arnautova based on information 20158_ Gypermarket | absolute
(2020) technologies 201
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Dynamics of changes in
the share of innovative
Smirnova enterprises. Factors that | 2000-
(2020) reduce the effectiveness 2014
of innovation
implementation

Russia specific

Table 1. Scientific publications on innovation in Russia
Note: Achieved by the authors

Based on the information given in Table 1, it can be stated that the
problem of studying regional innovation activity is relevant in Russia. At
the same time, in theoretical and applied research to date, unjustifiably
little attention has been paid to the comparative analysis of the activities
of organizations (enterprises) that carried out technological innovations
in the regions of Russia. In the same works where such an analysis was
available, the absolute values of innovation activity were compared, as a
rule, which is not always logical, since regions differ significantly in the
number of economic entities, population, size and location.

3. Methodology and design

The purpose of our study was to assess the levels of innovation use based
on the share of innovative organizations in the total number of organizations
operating in the regions of Russia.

The main aspects of evaluation innovation activities of organizations
are presented in detail in the document (OECD, 2018). At the same time,
innovations are understood as the release of new or improved products
(goods and services) that are significantly different from previously
produced products, as well as the introduction of new or more advanced
production processes in organizations that are significantly different from
those that were previously used. Accordingly, innovations can be of two
types. The first type of innovation involves better products and services, and
the second type is associated with changes in production processes. Both of
these types of innovations are united by such a concept as technological
innovation. It should be noted that innovations aimed at creating new
or improving existing production processes, in turn, are divided into the
following subspecies:

- changes in production technologies and the creation of new products
(goods and services) in various industries.
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- changes in logistics, transport, and distribution operations related to
the supply of organizations and the sale of finished products.

- improving the technology and organization of information processes.

- use of more effective methods of conducting and managing
production activities, including accounting and control issues.

- development of interaction of organizations with the external
environment.

- improving the effectiveness of personnel policy.
- improvement of methods and forms of marketing and pricing.

An analysis of the previous studies, including those shown in Table 1,
allowed us to conclude that it is advisable to use the share of innovative
organizations in the total number of all organizations in each of the regions
of Russia as an indicator of the level of innovation activity in the regions.

The research process included three stages. At the first stage, the
initial empirical data describing the share of innovative organizations in
the total number of organizations operating in the regions of Russia were
formed. At the second stage, the distribution of specific values innovation
organizations across the country’s regions was evaluated. At the third stage,
a comparative analysis was carried out, during which the regions of the
country were established, in which the minimum and maximum values of
specific innovations were noted.

As initial information, the study used official statistics for 2017-2019 on
the share of innovative organizations in the total number of organizations
in 82 regions of Russia (Federal State Statistics Service, 2021).

In the economic and mathematical modeling used to estimate the
distribution of specific innovation values across the country’s regions,
the normal distribution function was used. The papers (Pinkovetskaia
and Slepova, 2018; Pinkovetskaia et al., 2021) presents a methodological
approach to the development and use of such a function to determine the
average value of the indicator for the considered regions, as well as the
range of its variation.

The study included testing the following three hypotheses:

- hypothesis 1 - the average values of indicators characterizing the
share of Russian organizations that implemented technological
innovations did not change significantly over the period from 2017 to
20109.

- hypothesis 2 - the values of the share of innovative organizations in
the total number of organizations have a significant differentiation
across different regions.
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- hypothesis 3 - the territorial location of regions does not significantly
affect the values of the share of innovative organizations in the total
number of organizations.

4. Results of calculation experiment

During the computational experiment, economic and mathematical
modeling was carried out on the basis of empirical data. The models that
describe the distribution of the three indicators for different years across 82
regions of Russia are shown below:

- the share of innovative organizations in the total number of
organizations by region in 2017, %

(x,-18 .87 )2
2x7.46 x7.46 ; (D

(x) = 585 .71
Tt 7.46 x 27

- the share of innovative organizations in the total number of
organizations by region in 2018, %

~(x,y-17.68)2

644 .29 Zxp 17 )7
(x )= .e 2x7.67 x7.67 ; (2)
Falto 7.67 x 27

- the share of innovative organizations in the total number of
organizations by region in 2019, %

(x3-18.50)2
2x7.94 x7.94 (3)

g (x.) = 644 .29
N 794 x 27

The high quality of functions (1)-(3) was confirmed in the testing process
according to the Shapiro-Wilk, Pearson and Kolmogorov-Smirnov criteria.

5. Discussion

At the next stage of the study, patterns were identified that characterize
the distribution of the considered indicators. Column 2 (Table 2) shows the
data describing the average values of the indicators. The ranges in which
the values of the indicators for most regions are located are shown in the
third column of the table.
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Year Medium values Values for most regions
1 2 3
2017 18.87 11.41-26.33
2018 17.68 10.01-25.35
2019 18.50 10.56-26.44

Table 2. Values of indicators that characterize the share of innovative
organizations in the total number of organizations, %

Note: Achieved by the authors on the base of functions (1)-(3)

The data shown in Table 2 shows that the share of innovative
organizations in the total number of organizations operating in the regions
was in the range from 17.6% to 18.9% in 2017-2019. That is, on average,
in the regions under consideration, every fifth organization participated
in innovation activities. It should be noted that during this period, no
significant changes were observed, both in the average values and in the
values typical for most regions. That is, the first hypothesis was confirmed:

To test hypothesis 2, the data presented in column 3 of Table 2 were
analyzed. The analysis showed a significant differentiation in the considered
regions of the values of indicators for all years. Therefore, the second
hypothesis was confirmed.

At the next stage, the regions where the maximum and minimum values
of each of the indicators were noted in 2019 were identified. At the same
time, the maximum and minimum values are those that correspondingly
exceed the upper limits of the ranges shown in the third column of Table
1 and are smaller than the lower limits of the ranges. The results of this
analysis are shown in Table 3. Along with the lists of regions, this table also
shows the division of the identified regions by their geographical location
and the specific weights of innovative organizations in the regions, which
are given in parentheses.
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Indicator Maximum values Minimum values
1 2 3
Cities Moscow (45.1%), The Republics of Karachay-
St. Petersburg (33.7%), Cherkessia (10.1%), Altai
Sevastopol (33.3%), the |(9.7%), Tyva (8.8%), Kalmykia
Republics of Mordovia  |(6.1%), North Ossetia — Alania
share of (34.8%), Chuvash (33.6%), (4.8%), Dagestan (4%),
innovative | Tatarstan (26.5%), Rostov | Chechnya (1.5%), Chukotka
organizations| (32.0%), Ryazan (31.5%), | Autonomous Okrug (9.4%),
lrrllutr}rll%gr)tg% Tomsk (27.8%), Moscow | Kemerovo (10.3%), Sakhalin
organizations| (27.5%), Belgorod (26.7%), | (10.0%), Orenburg (9.3%),

by region in
2019

Nizhny Novgorod (26.6%)
regions. They are located in
the Central (four regions),
North-Western (one region),
Volga (four regions),
Southern (two regions), and
Siberian (one region) federal

Kostroma (8.6%), Krasnodar
(10.3%) edge. They are located
in the Central (one region),
Volga (one region), Southern
(two regions), North Caucasus
(four regions), Siberian (three
regions), and Far Eastern (two

districts.

regions) federal districts.

Table 3. Regions with maximum and minimum values of indicators

Note: Achieved by the authors on the base of table 1

Table 3 provides information on the geographical location of regions

with high (column 2) and low (column 3) values of the share of innovative
organizations in 2019. The analysis of this information showed that there
was no correlation between the values of the indicators for the regions and
their territorial location. Thus, we can state the confirmation of the third
hypothesis.

Conclusion

The purpose of the study, which was to assess the levels of innovation
use based on the share of innovative organizations in the total number of
organizations in the regions of Russia for 2017-2019, was achieved. The
conclusions that have scientific novelty and originality include:

1. The methodology for estimating the share of innovative organizations
in the total number of organizations in the regions of Russia is
presented.
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2. Modeling of the distribution of indicators based on data for 2017,
2018, and 2019 was carried out.

3. It is proved that the values of the share of innovative organizations
in the total number of organizations have not changed significantly
over the years considered.

4. It is shown that almost every fifth organization in Russia showed
some innovative activity during the period under review.

5. It is shown that the values of the specific weights of innovative
organizations were significantly differentiated by region.

6. The regions with the maximum and minimum values of the share of
innovative organizations in their total number are identified.

7. It is proved that there is no influence of the territorial location of
the regions on the minimum and maximum values of the considered
indicators.

8. It is shown that even the regions with the largest share of innovative
organizations (the cities of Moscow and St. Petersburg) have not yet
reached the level defined in the Presidential Decree No. 204 (2018).

The results of our work have a certain theoretical and practical
significance. The methodological approach presented in the article to
estimate the share of innovative organizations in the total number of
organizations in the regions of Russia can be used in further research.
Namely, when monitoring the share of innovative organizations in the
regions and municipalities of Russia. The results of the work can be applied
in the current activities of state structures and public organizations, when
justifying measures to support innovation activities in accordance with
Presidential Decree No. 204 (2018).

In addition, the information obtained can be used to solve problems
of increasing the share of innovative organizations in regions where such
organizations are not widely developed. The results of the work are of
interest to leasing companies that ensure the introduction of new equipment
and advanced technologies. The new knowledge gained is of interest and
can be used in the educational process at universities.

Further research can be conducted to assess the industry characteristics
specific to innovative organizations. In the course of the study, there were
no restrictions on empirical data, since information was considered for all
82 regions of Russia.
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