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ABSTRACT:
The article deals with a new approach to the
assessment of regional innovation environment factors.
The approach is based on the assessment of three
fundamental factors: the legal, infrastructural, and
economic ones. The theoretical significance of the study
lies in a contribution to the development of techniques
for the assessment of development factors of the
innovative environment of regions on the basis of an
index method, taking into account expert opinions of
innovators. The purpose of the research is to develop a
mechanism for the regulation of the development of the
regional innovation environment on the basis of the
author's technique – the PRIM index. The methods of
research include the economic and statistical methods,
methods of expert evaluation, the correlation and
regression analysis, and the index method. The result of
the research is the formation of an organizational and
economic mechanism for the regulation of the

RESUMEN:
El artículo trata de un nuevo enfoque de la evaluación
de los factores regionales de innovación ambiental. El
enfoque se basa en la evaluación de tres factores
fundamentales: los jurídicos, los infraestructurales y los
económicos. La importancia teórica del estudio radica
en una contribución al desarrollo de técnicas para la
evaluación de los factores de desarrollo del entorno
innovador de las regiones sobre la base de un método
de índice, teniendo en cuenta las opiniones expertas de
los innovadores. El propósito de la investigación es
desarrollar un mecanismo para la regulación del
desarrollo del entorno de innovación regional sobre la
base de la técnica del autor – el índice Prim. Los
métodos de investigación incluyen los métodos
económicos y estadísticos, los métodos de evaluación
de expertos, el análisis de correlación y regresión, y el
método de índice. El resultado de la investigación es la
formación de un mecanismo organizacional y económico
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development of the regional innovation environment on
the basis of the PRIM index method that takes into
account the assessment of innovators in order to
increase the level of the regional innovation potential as
a factor of social and economic development of the
subjects of the Russian Federation. Based on this
mechanism, the author proposes an algorithm for
managerial decision-making aimed at improving the
management of the innovative potential of Russian
regions. 
Key words: innovations; capacity; factors;
infrastructure; innovation activities; methods.

para la regulación del desarrollo del entorno de
innovación regional sobre la base del método de índice
Prim que tiene en cuenta la evaluación de los
innovadores con el fin de aumentar el nivel del potencial
de innovación regional como factor de desarrollo social
y económico de los sujetos de la Federación de Rusia.
Basándose en este mecanismo, el autor propone un
algoritmo para la toma de decisiones gerencial
orientada a mejorar la gestión del potencial innovador
de las regiones rusas. 
Palabras clave: innovaciones; capacidad; factores;
infraestructura; actividades de innovación; métodos.

1. Introduction
What is currently needed for an innovative, qualitatively new development of the state is the
formation and maintenance of an environment that would facilitate the creation and
introduction of things aimed at increasing the level of the region's innovation capacity. Due to
the economic sanctions imposed by Western countries, Russia has to develop and introduce
innovations in key areas of its economy and social life all by itself. Formation and maintenance
of an environment that facilitates the creation of innovations is required for an innovative,
qualitatively new development of the state. This, in its turn, is a natural consequence of the
ongoing transition from the economy based on classical factors of production (labor, land,
capital) to the economy based on knowledge and innovation [4,17].
The regions of our country are to actively develop their innovation capacity, to create necessary
conditions for the development and introduction of innovations, therefore a research into the
assessment and management of the innovation capacity of Russia’s territories (regions) is
particularly relevant now. Different approaches to defining resources as the factors for
assessing the effective use of the innovation capacity exist at the present stage of the economic
science development. Various categories are used for this: "production capacity", "resource
capacity", "economic capacity", "availability of objective production conditions " [5,19].
 In this regard, the objective of this research was to develop a mechanism for regulating the
development of a regional innovation environment through the perfection of the methods for
the assessment of its factors in order to increase the level of the innovation capacity of Russian
regions. All the existing methods for the assessment of the innovative environment factors of
regions that are normally used in research are based on statistics and do not take into account
the "human factor" as a system of parameters for the analysis of the direct participants in
innovation processes (the innovators) in terms of the conditions created for their successful
operation [10,16]. The new method takes into account the innovators’ opinions, and on the
basis of their assessments, it will improve the quality of innovation development strategies of
the subjects of the Russian Federation that can become the basis of the modernization process
of the Russian economy at the moment.

2. Methodological Framework
The majority of both foreign and domestic methods evaluate the factors and conditions of the
innovation environmental of a region through statistics. The existing treatments are not
sufficient for determining the region's innovation environment factors in terms of the principle
of their triunity [7,15]. Therefore we have identified the following regional innovation
environment factors:

1. The legal norms regulating innovation activities are a list of the main legislative acts
and regulatory documents in the sphere of science and innovation.

2. The infrastructure facilities that support and develop innovations (I) - a set of
structures to provide the conditions required for innovation activities and functioning of
innovation processes (business incubators, technology parks, business support funds,



etc.).

3. Methods for the support of innovation activities (M) - a set of regulatory government
measures (both administrative and economic ones) that are aimed at the development
of innovation activities in the territory.

The proposed institutional components (factors) of the innovation environment of a region
coexist,  complement and condition each other.
Taking the above into account, we propose a more specific definition of the innovation
environment factors of a region - a set of conditions for the development of innovation activities
of a region on the basis of legal norms (PR), infrastructure (I) and methods of support (M) in
terms of the awareness level,  their importance and effectiveness for innovators in a
competitive market environment [6].
A developed institutional environment is among the conditions for creating a favorable
environment for innovation development, which is why one of the main objectives now is to
create conditions and factors for the most effective implementation of them.
Research has made it possible to identify the main stages in the analysis and evaluation of
innovation environment factors of a region using the method called the PRIM index [2, 12].

At the first stage of a research, source data are prepared, a statistical analysis of the
development level of the region's innovation capacity is carried out, and the
generalization of the information on the above factors is done.

The second stage involves the development of questionnaires that allows assessing the
awareness level, importance and effectiveness of the innovation environment factors of
the region that are listed in them.

At the third stage, a survey of the respondents (innovators) who are stakeholders of the
innovation process in the region is organized.

The homogeneity of the participants' assessments, as well as the reliability of the research, is
largely confirmed by calculating the variation coefficient in the method proposed by the author.
 The fourth stage consists of processing the  information, making summary tables, charts and
calculating the sub-indices (NPA, OII, and MPID). The relation of the sub-indices to innovation
capacity indicators of regions is determined by means of correlation analysis.
  In view of the theoretical research, an author's technique has been developed for the
assessment of  innovation environment factors that makes it possible  to take into account
innovators’ assessments in the regions of Russia [3].
Research in this area made it possible to identify  a new approach to the assessment of the
innovation capacity of a region that is called the PRIM index method.
The PRIM index method and the sub-indices that make up its foundation is based on the
following five principles:

a) focus on innovators’ opinions in the region;

b) the triunity of the significant factors of the innovation environment in the region:
regulatory acts, innovation infrastructure facilities, and methods for the  support of
innovation activities;

c) homogeneity of innovators’ assessments and judgments concerning the innovation
environment factors of the region;

d) consistency of the PRIM index method using statistical, economic-mathematical
methods, as well as the method of expert assessment;

e) inclusion of the PRIM index method in the process of decision-making on the
development of  innovation environment with the purpose of increasing  the innovation
capacity of the region.



 The essence of the method lies in the fact that such factors as: PR – legal regulation of
innovation activities; I – the infrastructure of innovation activities; M – methods for the support
of innovation activities – allowed us to determine the following sub-indices [1, 11]:

 1. the sub-index INPA to evaluate the awareness and perception, by innovators, of the
key regulatory acts at the level of a subject of the Russian Federation;

 2. the sub-index OII to determine the awareness level of innovators and their
assessment of operability  of innovation infrastructure facilities in their subject of the
Russian Federation;

 3. the sub-index MPID to determine the awareness level of innovators and their
assessment of the effectiveness of methods for the support of innovation activities in
their region.

 The PRIM index is calculated as the average of the sub-indices INPA, OII, and MPID. We use
the additive convolution rather than the multiplicative one as it is more applicable to the criteria
(in this case the sub-indices) that are homogeneous in their meaning  and close in the scale of
their values. Weighing factors were not used since determination of weighting factors results in
a high level of uncertainty and, in addition, the sub-indices are equal in their importance.

3. Results of the research
The research to assess innovation environment factors of a region using the PRIM index method
employed target sampling. During an interview, the respondent was asked, according to the
questionnaire developed for each region, to assess their awareness, as well as to quantify the
significance and to assess, by the given scale, the effectiveness of the regulatory acts, the
infrastructure facilities and the methods for the support of innovation activities in their region.
The research toolkit (in the form of a structured questionnaire) was developed in view of the
region’s particular features concerning the sub-indices NPA, OII and MPID [8, 9].
After processing the questionnaires, we calculated the coefficients of awareness, significance
and the assessment of effectiveness concerning innovation regulatory acts, innovation
infrastructure facilities and methods for the support of innovation activities. In addition, we
processed the data on the problems of the development of innovation environment factors in
the region followed by ranking them in order of significance for various groups of innovators
[14,18]. Eventually, the results obtained allowed the author to calculate the values of the sub-
indices NPA, OII and MPID on the basis of which the PRIM index was determined for each
examined region. The PRIM index takes a value between 0 and 1. If the PRIM index or the sub-
indices NPA, OII and MPID take the values ​​between 0 and 0.33, this means a low level;
between 0.34 and 0.67 – a middle level, and between 0.68 and 1 - a high level of the
development of innovation environment factors in the region.
The research resulted in the following values of ​​the sub-indices of the PRIM index method for
the regions of Russia. The values for the Kirov region are shown in Fig. 1.
The values ​​of the sub-indices are the following: for potential innovators – 0.62, 0.64, and 0.61;
for representatives of business – 0.55, 0.63, and 0.56; for  organizers of innovation activities –
0.66, 0.71, and 0.69.
In order to determine the uniformity of innovators’ judgments and to verify the reliability of the
developed technique for managerial decision-making, the coefficients of the variation of
innovators’ assessments were calculated. The average value of the variation coefficient in the
context of sub-indices is the following: INPA – 23.5, OII – 24.9, and MPID – 23.3.



Fig. 1.  Values of the sub-indices of the PRIM index method for the Kirov region

If the variation coefficient is less than 10%, the variability of the variation series is considered
to be insignificant, between 10% and 20% - medium, more than 20% but less than 33% -
significant. If the variation coefficient exceeds 33%, it indicates heterogeneity of the
information and the need to exclude the highest and the lowest values. The optimum value of
the variation coefficient should not exceed 33%.
Calculations reveal the different levels of development of the innovation environment factors in
each region that form the basis of managerial decision- making in accordance with available
resources and forecast results [20]. At the same time, the factors that are proposed for
assessment on the basis of innovators’ assessments of the examined region possess the
property of homogeneity, and therefore the value of the PRIM index is reliable enough in
practical calculations for the analysis and assessment of the development factors of the
innovative environment of the region.

4. Conclusions
The created method for the assessment of regional innovation environment factors on the basis
of the results of the research by the PRIM index method can be used in the process of
managerial decision-making in the regions. Certain provisions of the study can be applied for
the elaboration of innovation development programs of regional economies and of regional
development strategies. The data from innovators’ assessments and the calculation of sub-
indices can provide managers of the regional level with an indication of which innovation
environment factors (regulatory support, innovation infrastructure facilities, methods for the
support  innovation activities) are less developed for innovators, and which are more. This will
help to properly prioritize, allocate resources, and identify the  areas of innovation development
in the region [21, 22].
The results of the research can be used:

by research and educational institutions for the training of graduate and postgraduate
students and refresher courses and advanced training students in the socio-economic
sphere in the following academic disciplines "Regional Economics", "Institutional
Economics", "Regional Governance and Territorial Planning", "Government Investment
Policy", "Public and Municipal Administration", "Innovation Management", etc.;



by the personnel of the facilities for the support and maintenance of innovation
activities in the region to analyze the opportunities and the ways of their development
(business incubators, research institutions, innovation centers, etc.);

by the subjects of innovation entrepreneurship in the region (entrepreneurs, young
researchers);

by local and regional authorities to create and develop innovation infrastructure in the
region, to elaborate economic instruments for the support of innovation activities and
regulatory documents in the sphere of innovation activities in the subject of the Russian
Federation.
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