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The authors carried out a correlation analysis of the socio-economic
environment factors, which have a decisive influence on the territo-
rial innovative development according to data for the year 2012.
The paper discloses socio-economic determinants that provide to
reinforce territory’s innovative development. These determinants
are higher education development, improving of social and transport
infrastructure, growth in small business and trade.

The paper also carried out a dynamic analysis according to data for
period of 2012 - 2014 in the group of regions (Russian Federation)
"Generators of Innovations" and disclosed the positive impact of
selected key determinants on the regional innovative development.

The results of this research may be used in the government practice
of different territories (countries, regions) for decision-making in the
field of socio-economic development.

INTRODUCTION

It is globally recognized that the formation and development of innovative systems and invest-
ments in new technologies are essential for the territory’s development. Methodical issues are
relevant for the innovative system management. At the same time an integrated approach to as-
sessment that reflects the diversified situation of innovative systems in the socio-economic envi-
ronment of the region is required.

In previous studies the authors examined the structure and conditions of innovative system
development in national and regional levels. As a result the researchers came to the conclusion
that the innovative system development is largely determined by the state of economic, social and
innovative environment, which form the territorial innovative potential. The results of the innovative
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potential monitoring are directly taken into account in decision-making by public authorities. As a
rule, the assessment of territorial innovative potential is based on a set of interrelated factors,
determined by experts.

Study of innovative potential analysis methods allowed the scientists to conclude that is neces-
sary to use not only the indicators of the scientific, human, financial (cost) and effective compo-
nents of the innovation processes, but also indicators of the regions, reflecting the possibility of
introducing, production and diffusion of innovations for the most comprehensive evaluation (Ku-
makova S.V., 2013).

Socio-economic environment is often characterized through an integrated indicator of the «iv-
ing standard». Living standard is a complex category, accumulating all essential conditions for the
individual existence, the satisfaction level of the whole needs and interests of people.

Innovative potential as an accumulated resources and terms of use for innovations is the most
important institutional factor determining the prospects and directions for region’s development.
Resources, coming into the innovative system, produce by the socio-economic environment. Inno-
vative environment converts incoming resources in innovation and change in the living standards
and human activities.

Thus, the authors study is devoted to actual issues of raising living standards through the inno-
vations promotion. This will provide economic benefits to the industry; it allows creating high-tech
jobs and contributing to the development of science and education; it also allows attracting in-
vestment to the region.

The innovation policy should be a comprehensive to stimulate innovations in the regions ac-
cording to the government representatives and regional management experts. This problem is very
topical on the variety of organizational, methodological, financial and integration levels in the Rus-
sian regions. The authors rightly point out that this activity is not sufficient for a science-based the-
oretical foundation at present.

1. ANALYSIS OF THE RECENT STUDIES AND PUBLICATIONS

The issues of national and regional innovation systems development are reflected in the re-
searches of M. A. Afanasova (2009), B. A. Lundvall (1992) and other scientists. The linkage and
interdependence of innovation and economic growth were investigated by J. Schumpeter (1982).

Territorial socio-economic and innovative development are estimated through main actors ac-
tivity or their groups, as well as on a humber of complex characteristics. This is a fairly fully dis-
cussed in numerous studies of domestic and foreign experts.

Wide research of approaches and principles of the territorial innovation potential assessment
presented in the works of 0.G. Belyaev (2012), S.D. Komilov (2013), .M. Bortnik (2014), V.V.
Razuvaev (2012), U.V. Trifonova (2014), E.V. Shvarova (2015), K. Freeman (1995) and others.

The results of new research in the field of innovative development management in the Russian
regions indicate that the previously implemented projects and approaches have contributed to a
certain acceleration of innovation development. However, it failed to start the structural transfor-
mation and modernization in economy on the required degree.

There are still significant differences in the level of socio-economic development of Russian
regions and, in particular, in the innovation systems maturity, which in most cases needs to be
improved and developed.

In our opinion, this is largely due to the limitations and the lack of conceptual approaches and
tools aimed at the regional innovative system management from the perspective of mutual effect
of socio-economic and innovative environment.
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Relevance, insufficient scientific readiness of various aspects of the problem and high practical
significance are determined the choice of the study purpose and objectives.

2. PROBLEM STATEMENT AND RESEARCH OBJECTIVE

Innovative activity in Russia is just gaining momentum. Due to the fact there are a limited
number of tools for the innovative potential assessment which are universal. The purpose of the
research is a developing of a methodology for assessing the level of innovative potential of the
regions, which confirms or disproves the existence of interdependence between the innovative
development of the region and its socio-economic development. It will allow assessing the influ-
ence of certain factors on socio-economic development of a specific region and proposing direc-
tions of the state policy in the innovative sphere at different levels of management.

It is determined the objectives of the research as identifying the set of indicators for assess-
ment of innovation and socio-economic development of the region and the analysis of relation-
ships between them. Next, we need to identify the factors that have a significant impact on the
regional development, and to consider a change of the key factors in the dynamics on the example
of Russian regjons.

3. KEY RESULTS

Assume that a change in one environment does not entail change in another. In other words,
what basic living standards do not change under the influence of innovations and the science de-
velopment and innovative economy do not depend on the income level of the population in this
region, life safety, enough social and institutional support, comfortable to do business in a given
territory, etc. For testing the hypothesis it need to prove or disprove the existence and importance
of such mutual influence. If the relationship is it need to identify the key determinants of socio-
economic development of the region.

Indicators should be chosen that they are varied, adequate, measurable and applicable in rela-
tion to any region of Russia.

Evaluation algorithm for innovative potential level includes 7 stages: selection of indicators,
data collection, standardization, calculation of integrated indicators, correlation analysis of inte-
grated indicators, correlation analysis of selected indicators of socio-economic and innovation en-
vironment, interpretation of results and graphical interpretation of integral indicators (Akhmetova,
2015). Firstly, we identified 3 groups of innovative environment indicators (z1-z20) and 10 groups
of the socio-economic environment indicators (x1-x28).

The indicators groups were formed on the basis of such hypothesis, that in the socio-economic
environment any person has the opportunity to be born (demography), be healthy and educated
(health and education), work and earn income (the income level; the development of entrepreneur-
ial initiatives; the level of economic development), live in comfortable conditions on the developed
area (housing conditions; environmental conditions; security of residence; transport infrastructure
and the level of the territory development), rest and obtain social services (provision of social infra-
structure). These conditions directly affect the economic and innovative activity at the stages of its
formation as a consumer, student, specialist, scientific researcher, entrepreneur, expert and inno-
vator (J. Schumpeter, 1982).

Also the regional innovative environment is characterized by three groups of factors: the devel-
opment of science and education (generation of human and research resources), development of
innovative infrastructure (support of innovative products and production) and development of in-
novative economy in general (creation the sources of income). All this indicators are best charac-
terizing the innovative activity in the region.
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The selection of indicators was carried out with the following requirements:

— The requirement of representativeness, according to which indicators should more fully re-
flect the relevant areas of the region's development;

— The requirement of availability, whereby indicators attracted to the analysis should be in-
cluded in the list of official statistics. Either indicators should be calculated from the official
data base, or should be published in open sources of information. The availability of data
for all regions in the framework of the relevant year is a necessary condition. This require-
ment should be taken into account especially in the case of assessing the dynamics of the
region's innovative capacity;

— The requirement of objectivity, according to which indicators should be adequately reflect
the different aspects of the region's development. The choice of indicators is based on an
analysis of other valuation methods, as well as their inclusion in public policies effective-
ness indicators;

— The requirement of regional perspective, for evaluation and prediction should be taken fac-
tors that have the most significant impact on the livelihoods of the population and regjon’s
development.

Integral indicator of the socio-economic development level can be set according to the number
of indicators from O to 28, and the integral indicator of the development level of the innovation
environment can be fixed from O to 20. The calculation is made using the method of integral region
estimation for each development factor (Akhmetova, 2015).

The interpretation of the obtained integral indicators (Y1, Y2) in graphical form led it possible to
study features of development of regions which are different in terms of socio-economic and inno-
vative development. Chart is based on the type of scatter plot which reflects the region location
based on the measure of innovative potential level (figure 1). This graph is based on the integral
indexes of 81 Russian regions. The chart does not reflect the data of Moscow city and St. Peters-
burg city, as the level of innovation potential of these territories largely exceeds the national aver-
age.

Figure 1. The scatter plot of Russian Federation regions according to a level of innovative and so-
cio-economic environment (the data for 2014)
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Source: adapted from Akhmetova and Kozonogova, 2015.
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Figure 1 clearly shows significant differentiation of the Russian Federation regions. A number of
regions have abnormally high levels of socio-economic development and low level of innovative
development. At the same time we can observe regions where both indicators are low. Of course,
without an appropriate management tools the divergence will progress and regional differences
will grow, preventing a stable development of the national economy.

The greatest interest for the study is an area of balanced and moderately high socio-economic
and innovative environment (right upper area) can be conditionally designated on the resulting
graph. This sector «Generators of innovations» includes such regions as Moscow Region, Nyzhny
Novgorod Region, Novosibirsk Region, Tatarstan Republic and Tomsk Region.

Let’s denote the indicators of socio-economic environment for x1-x28 and indicators of the innova-
tive environment for z1-z20. The data source for the research is based on the statistical observa-
tion through 83 regions of Russia for the year 2012 (Federal service of state statistics, 2013).

The main analysis of the relationships between the integral indicator of the innovative envi-
ronment (Y1) and the individual factors of the socio-economic environment (xi-xzg). Correlation
analysis results are presented in Table 1.

Table 1. Correlation analysis results of the region's development factors

, . Correlation coef- value of
Indicators groups Variables Symbol . t-student
ficient .
criterion
Provision with social Income of social infra-
structure objects, thou- X8 0,72 9,34

infrastructure objects sands of rubles

Turnover of small busi-
nesses per capita, thou- X13 0,74 10,17
sands of rubles
A number of university
Level of education students per 10 000 X17 0,57 6,31
persons
Density of public motor
roads with hard coating
Traffic infrastructure (at the end of year; kilo- X19 0,73 9,59
meters of roads per
1000 sq.km. of territory)
Level of economic Retail traQe turnover per Xo5 0.61 6,85

development capita, rubles

Development of busi-
ness initiative

Source: adapted from Akhmetova M.Il., Kozonogova Ye.V., 2015.

The value of correlation coefficient from 0.7 to 0.9 indicates about a high degree of fidelity to
the assumptions of mutual influence, and a value from 0.5 to 0.7 - the average strength of the
variables mutual influence.

All calculated values of t-student criterion more than critical value [t caicuiated > 1t critical (1, 99)]
therefore, the correlation coefficient is significant and the relationship can be considered signifi-
cant. The critical value (t=1,99) was obtained using MS Excel «=TINV(0,05;81)», where 0.05 is the
significance level, and 81 is the number of freedom degrees.

Let’s present the interpretation of the correlation analysis results, that demonstrates the pres-
ence of average correlation between the level of socio-economic environment, marked by indices
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of a number of university students per 10 000 persons (xz17), the retail trade turnover per capita
(x25) and the integrated innovative environment level (Y1) (correlation coefficient in the range 0.5-
0.7). And high correlation with integrated innovative environment level (Y1) demonstrate such indi-
cators as the income of social infrastructure objects (xs), Turnover of small businesses per capita
(xz3), density of public motor roads with hard coating (x19) (correlation coefficient in the range 0.7-
0.9).

Consider the following most significant figures. The number of university students per 10 000
persons (xz7). This parameter characterizes the situation in educational sphere. At the same time
the national average of the number of university students per 10 000 persons in 2014 is 316 per-
sons even taking into account Moscow city, which shows the maximum level of 660 persons. Min-
imum level revealed in Leningrad Region - only 63 persons (fig. 2).

Figure 2. Dynamic analysis of the number of university students per 10 000 persons
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Source: constructed by the author on the basis of Russian Federal Service of State Statistics, data
for the years 2012-2014.

As we can see on Figure 2 the number of university students per 10 000 persons every year is
reduced, primarily due to a sharp decline in the birth rate between 1995 and 1997 (fig. 3).

Of course, this had affect the quality of students in higher education institutions, as in the lack
of competition in the universities were able to do high school graduates with lower pass rate than
in a situation of intense competition. Since 2000, the demographic pit in Russia has been over-
come, and there was the birth rate reduction, so in 2017 is expected to restore the level of stu-
dents in higher education, and in 2018 assumed the growth of this indicator.
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Figure 3. Dynamic analysis of the birth rate
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Source: constructed by the author on the basis of Russian Federal Service of State Statistics, data for the

years 1995-1997.

Another key indicator, included in the list, is the retail trade turnover per capita (x25). At first it
may seem that is no place for innovations in a region with high level of retail trade. It is not quite
right. The study shows that the development of the retail trade is one of the main prerequisites for
the innovative development of the region. The high level of consumption shows that the population
in the region has sufficient income and indirectly indicates the high level of consumer demand,
including for innovative products. In Figure 4, we can note a positive trend.

Figure 4. Dynamic analysis of the retail trade turnover per capita
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Source: constructed by the author on the basis of Russian Federal Service of State Statistics, data for the

years 2012-2014.
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Income of social infrastructure objects (xs) and turnover of small businesses per capita (x13)
have a positive trend in the period from 2012 to 2014 in the considered regions and allow to keep
these territories a high level of socio-economic environment.

For the attractiveness of the region to live is crucial roads satisfaction of the population. The
density of public motor roads with hard coating (x19) characterizes the situation with availability of
various localities in the region for road transport.

At the same time the national average of the density of public motor roads with hard coating in
2014 is 269 km even taking into account Moscow city, which shows the maximum level of 2 438
km. Minimum level revealed in Chukchi Autonomous District - only 0,9 km (fig. 5).

Figure 5. Dynamic analysis of the density of public motor roads with hard coating
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Source: constructed by the author on the basis of Russian Federal Service of State Statistics, data
for the years 2012-2014.

CONCLUSIONS

Based on the results of this study, the state policy to encourage innovations should cover such
areas as the development of small and medium-sized enterprises, development of higher-level
educational environment and development of social and transport infrastructure in the region. In
addition to direct support to the innovations, these areas of activity have a significant indirect ef-
fect on the extensive development of the socio-economic and innovative environment.

Dynamic analysis of the regional innovation policy impact and effectiveness on the basis of the
socio-economic and innovative indicators reveals the strengths and weaknesses of the territory
strategy. The minimum set of analyzed parameters includes the key determinants of the socio-
economic and innovative development, the maximum - all 48 individual indicators.
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