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Abstract. Effective functioning of economy is possible only if all economic sectors function successfully.
However, only the regions with a developed industrial complex can provide a decent quality of life and
promote economic growth. At the same time, certain systemic problems have emerged in the industrial
complex during the years of market reforms; these problems can be solved only with the help of profound
and comprehensive transformations, such as an extensive use of advanced scientific and technological
achievements and the formation of a fundamentally new approach to the development of the industrial
complex. Under current economic conditions the functioning and development of the industrial complex
depends to a great extent on the efficiency of their management mechanism. Therefore, it is expedient
to begin modernization of the industrial complex and enhance its competitiveness with the changes in
the existing management system. The paper outlines main problems in the development of the industrial
complex, presents the typology of regions according to the level of development of the industrial complex.
The authors prove that innovation has the greatest effect on the performance of the industrial complex. In
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addition, the article presents the results of mathematical modeling of the influence of the main components
of innovative activity on the volume of shipped products by enterprises of Russia’s industrial complex. The
authors put forward their suggestions concerning the adjustment of existing mechanism for the regional
industrial complex management and present the priorities of its development in the long term. The authors
also substantiate a viewpoint about the necessity of establishing a Foundation for the development of

industrial technology in the region.

Key words: region, industrial complex, organizational-economic mechanism, innovation activity,

classification, mathematical modeling.

Industrial complex is the basis of
Russia’s economy because it provides all
economic sectors with the means of labor,
ensuring economic security of the state
and a decent standard of living. In 2013,
manufacturing and mining enterprises and
organizations, which produce and transmit
electricity, gas and water, account for more
than 32% of GDP (fig. 1). For nine years,

since 2005, this indicator has not changed
significantly, and it still holds a significant
share in GDP.

However, recent crisis phenomena in the
economy have had a significant impact on
the volume of products shipped by industrial
enterprises (fig. 2). Thus, compared with
2005, manufacturing production in 2013
grew only by 29%, showing a significant drop

Figure 1. Structure of Russia’s GDP in 2005-2013, % [12, 13]
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Figure 2. Dynamics of industrial production in the Russian
Federation in 2005-2013 (2005 = 100), % [12, 13]
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in 2009, and mining industry production
grew by 14%. Production and distribution
of electricity, gas and water remained at the
level of 2005. For comparison: during this
period the industry in China has grown by
2.4 times [9]. According to leading scientists
[15], growth rate of industrial production
in developed and newly industrialized
countries reached 7—8.5% per year. Thus,
we can say that Russian industrial complex
is not developing actively enough.

The analysis of its structure shows that
more than 65% of products is produced by
manufacturing enterprises (fab. 1). In 2013,
every fifth ruble of shipped products came
from chemical production, production of
coke and oil products, rubber and plastic

Economic and social changes: facts, trends, forecast 3 (39) 2015

products. At the same time, there is an
upward trend in this industry: its share has
increased by 4.6 percentage points (up to
21.5%) over the period under consideration.

Positive aspects include a slight growth
(by 1.6 p.p.) in the production of machines,
vehicles and equipment, electrical equip-
ment, electronic and optical equipment —
upto 14.6% in 2013. This indicator reaches
50% in the structure of industrial production
in leading world economies. The share of
machine building in China and France is
35—40% in the U.S. — 46%, in Japan and
Germany — 51—-54%) [8]. Thus, in general,
the dynamics of values in Russia shows no
deterioration in the structural proportions of
industrial complex, but the main indicators
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Table 1. Structure of Russian industrial complex in 2005-2013, %*

Groups of industries Year Absolute deviation
2005 2010 2011 2012 2013 2013-2005

Manufacturing industries 65.1 65.6 65.1 65.7 65.6 05
Including:
- chemical production, production of
coke and petroleum, rubber and plastic 16.9 19.3 19.7 20.3 215 4.6
products
- production of machinery, vehicles
and equipment, electrical equipment, 13.0 12.9 14.0 14.7 14.6 1.6
electronic and optical equipment
- production of food products, beverages 109 15 103 105 103 06
and tobacco ’ ' ' ’ ’ '
- m_et_allurglcal production and production 13.9 121 15 105 9.6 43
of finished metal products
- other types of production 3.1 3.2 3.1 3.2 3.2 0.1
- production of other non-metallic mineral 31 29 29 30 30 01
products ' ' ‘ ' ' '
- pulp and paper production; publishing 93 91 20 20 18 05
and printing ' ' ' ' ' '
- processing of wood and manufacture of 10 0.9 0.9 0.9 0.9 01
wood products ' ' ‘ ' ' '
- textile, garment manufacture,
manufacture of leather, leather goods and 0.9 0.8 0.7 0.7 0.7 -0.2
footwear
Extraction of minerals 22.5 21.7 22.9 23.4 23.5 1.0
Production and distribution of electricity, 124 127 120 109 109 15
gas and water
* Calculated by the author on the basis of the data [12, 13].

do not match international trends and prove
that the level of development of leading
industries is insufficient.

Note that main development indicators
of industrial complex in 2005—2013 do not
show any significant changes (7ab. 2). For
instance, depreciation of fixed assets is
still very high (45.7%). The number of
employees at industrial enterprises has an
insignificant but steady downward trend:
their share in the total economically active
population is only 17.3%, which is below
the level of 2005 by 2.4 p.p.
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The volume of investments in the fixed
capital of industrial enterprises (calculated
per enterprise) is one of the few indicators
of growth. The indicator has increased
by 8.7 million rubles over the analyzed
period and reached 11.2 million rubles per
industrial enterprise in 2013.

The level of innovation activity at the
enterprises of industrial complex is about
10%, whish is much lower than in leading
countries. For instance, in Germany the
share of industrial organizations involved
in innovative activities in the total number
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Table 2. Key performance indicators of Russian industrial complex in 2005-2013*

. Year Absolute deviation
Indicator
2005 2010 2011 2012 2013 2013-2005
Level of depreciation of fixed assets, % 48.0 43.9 44.6 445 45.7 -2.3
Share of people emplqyed in |ndt_lstry in the 197 176 175 174 173 24
total economically active population, %
Investments in fixed assets of industrial
enterprises per industrial enterprise, million 2.5 8.0 8.8 10.2 11.2 8.7
rubles.
Level of innovation activity, % 9.7 9.5 10.4 10.3 10.1 0.4
Amount of usqd prodqctlon technologles as 0.3 05 0.4 0.4 0.4 04
calculated per industrial enterprise
* Calculated by the author on the basis of the data [12, 13].

of organizations reaches 80%, in Finland —
52% in France — 50% [4, 7]. Besides,
the number of advanced production
technologies, as calculated per industrial
enterprise, remained at the level of 2005,
which is, undoubtedly, a negative result.
In order to address the imbalances in
the development of industrial complex, it
is necessary to create conditions for active
operation of new high-tech industries. This
will increase the efficiency of industrial
complexingeneral, and stimulate investment
processes. The existing problems are largely
systemic, many subjects of the Russian
Federation face them. In this regard, the
identification of general patterns and
negative trends in their development and
also the identification of leading regions is
possible only on the basis of classification
of subjects and their further grouping.
The present research into existing
approaches to assessing the status and level
of development of the region’s industrial
complex [2, 3, 6, 11, 14] shows that
they do not comply fully with criteria
such as availability and objectivity of the
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source data; simplicity of calculations;
representativeness of results; consideration
of an innovative component of development;
quantitative and qualitative indicators,
which does not make it possible to assess
adequately the condition of industrial
complex in a given region.

Taking into consideration all of the
above, we propose a methodology for
assessing the level of development of
industrial complex on the basis of
calculation of the integral indicator based
on the main factors of its development,
quantitative and qualitative characteristics,
taking into account the innovative aspect
and performance results.

In accordance with the problem to be
solved, the first stage was to develop a
system of indicators for assessing the level
of development of the regional industrial
complex on the basis of an integrated
approach. The system contains two
blocks of indicators: factor indicators
and resulting indicators. One block
characterizes the main factors: main
production assets, labor, investment
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and the use of innovation-technological
resources in the manufacturing process.
Another block shows performance results of
industrial complex. We selected two types
of indicators: quantitative and qualitative in
order to assess each of the resources more
objectively and comprehensively.

In the second stage we determined the
index of the status of all the factors
promoting industrial development that we
selected and also industrial performance
results; the index represents the mean
square value of the standardized coefficients
of the two constituent indicators.

In the third stage we formed the
integrated indicator. In order to reflect the
significance of each allocated block that
characterizes the current state of the main
factors promoting industrial development,
it is reasonable to use the mean square
value of the indices that are included in the
integral indicator.

In the fourth stage we made the
classification and correlation of the integral
assessment of the state of industry in the
regions by groups characterizing
opportunities for the development of
production. The threshold values of the

integral assessment indicator are in the
range from 0 to 1 (fab. 3). Thus, we can
distinguish five levels of development of
industry in the region.

It should be noted that the results
obtained in the framework of this
methodology can be used in the grouping
of regions by level of industrial development,
thereby creating their typology and
distinguishing similar subjects.

The calculations show that in 2013 the
Vologda Oblast was on the 9th place in the
ranking of Russian regions by level of deve-
lopment of industrial complex (tab. 4).
The Sakhalin Oblast, Primorsky Krai,
the Tyumen Oblast were leaders (through
the implementation of major investment
projects in the industry of the Far East,
development of oil production, promotion
of innovation processes in the regions) as
well as Moscow (many enterprises located
in other regions were registered there).
The top ten also includes the Leningrad,
Magadan, Kaluga, Kemerovo oblasts and
Chukotka Autonomous Okrug.

The bottom ten regions include those
with agricultural economy, and the regions
of the North Caucasian Federal District.

Table 3. Classification of the integral assessment of the level of development of the region’s industry*

Interval No. Level of development of industry Interval borders
1 High 08<I1<1.0
2 Above median 06<1<0.8
3 Median 04<1<0.6
4 Below median 02<1<0.4
5 low 0<1<0.2
* Compiled by the author.
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Table 4. Ranking of the Russian Federation subjects in terms of development
of their industrial complex in 2013 (the top ten and bottom ten regions)

RF subject Ip Ranking position RF subject Ip Ranking position
Sakhalin Oblast 0.790 1 Astrakhan Oblast 0.287 71
Primorsky Krai 0.605 2 Kurgan Oblast 0.287 72
Tyumen Oblast 0.552 3 Republic of Adygea 0.286 73
Moscow 0.502 4 Chechen Republic 0.282 74
Leningrad Oblast 0.464 5 Krasnodar Krai 0.264 75
Magadan Oblast 0.461 6 Stavropol Krai 0.249 76
Chukotka 0.460 7 Jewish Autonomous Oblast 0.220 77
Kaluga Oblast 0.460 8 Republic of Ingushetia 0.208 78
Vologda Oblast 0.447 9 Republic of Dagestan 0.202 79
Kemerovo Oblast 0.443 10 Republic of North Ossetia—Alania 0.197 80
* Calculated according to the data of the Federal State Statistics Service [12, 13].

Thus, according to the data obtained,
in 2013 there were no regions that belonged
to the group with a high level of industrial
development, and only two regions belonged
to the group with the value “above average”.
The Vologda Oblast, along with 24 regions,
had a “median” level of development of
industrial complex.

Indicators calculated in the framework
of the regions’ typology were used in a
correlation analysis for determining the
influence of the main factors promoting
the development of industrial complex
on the resulting factor. According to
the analysis, the greatest impact on the
state of industrial sector is caused by
the innovation-and-technological factor
(correlation coefficient is 0.446); this
factor is followed by the labor resources
factor (0.371), investment factor (0.305)
and production (0.215) resources factor.
The dependence was identified on the basis
of analyzing the indicators chosen through
the methodology of assessing the level of
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development of industrial complex for
2005—-2013 in 80 subjects of the Russian
Federation.

It is advisable to carry out mathematical
modeling of innovation processes in order
to assess the most important components
of the innovation-and-technological factor.
Based on the typology of Russian regions by
level of development of industrial complex
we selected 24 regions that belong to the
same group as the Vologda Oblast. Next, we
made an array of 41 indicators for 2005—
2013. Thus, the number of observations
amounted to 225 units. Correlation analysis
identified in the factors in this set that
correlate to the greatest extent with the
resulting indicator “the volume of shipped
products by enterprises of the industry”.
Having carried out the correlation and
regression analysis and evaluation of
multicollinearity of factor variables, we
selected the most informative indicators, on
the basis of which the regression equation
was calculated (tab. 5).
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Table 5. Mathematical model and its characteristics

Factors

Characteristic of mathematical model

V'=171300.9 + 107.6%X, + 32.5 x X, + 19.5xX, + €

V —volume of shipped products by industrial enterprises, min. rub.;
X, —the number of patents issued in Russia, units;
X, —the number of advanced production technologies applied, ed.;

X, — expenditure on technological innovation, min. rub.

=0.74

determination coefficient = 0561 y

F.. (3,221) = 94.21;
P- < 000001,

correlation coefficient

Validity of the obtained mathematical
model is confirmed by the high value of
correlation (0.74), the significant coefficient
of determination (above 0.561), and the high
F-test. The dependence revealed has allowed
us to establish that the increase in the number
of patents issued in Russia, the number of
advanced production technologies, and the
expenses on technological innovation have the
greatest impact on the growth in the volume
of shipped products of industrial enterprises.
As a consequence, the implementation of
activities contributing to the increase of these
indicators, will contribute to the growth of
the volume of shipped products. At that,
the interaction of selected factors will help
achieve maximum economic benefit from the
resources expended.

It is possible to achieve the growth of
the indicators listed above only if the
approach to the management of regional
industrial complex is improved.

The proposed structure of the organi-
zational-economic mechanism of manage-
ment is based on the system of management
of the regional industrial complex, formed
in the Vologda Oblast!; the system also

' The author studied the system of management of the
Vologda Oblast industrial complex in the following works:
the article “Industrial Policy as a Mechanism of Regional
Development” [1] and the research report “A Study of Methods
for Increasing the Innovativeness of the Region’s Economy” [10].
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provides for the adjustment of existing
relationships and formation of new objects,
subjects, methods and management tools
(fig. 3). The presented mechanism is created
and driven by regional governments, which
are guided by their regional policy based on
innovation development priorities, defined
by the federal government and outlined
in the basic documents on the country’s
socio-economic development. At the same
time, this management mechanism is based
on the principles of regional governance,
inherent functions, specifics of building
intra-regional interaction, available
resources and modern management
technology.

The organizational-economic mecha-
nism of the regional industrial complex
management consists of three blocks.

The first block is a system that controls
the operation of the region’s industrial
complex. The block consists of state
authorities that govern the activities of
industrial complex, it also comprises public
organizations and councils that govern
the relationships between organizations
within individual branches and carry out
representational functions of business in the
government and management authorities.
In addition, the goal of this block is to shape
the institutional framework promoting

3(39)2015 Economic and social changes: facts, trends, forecast
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Figure 3. Organizational-economic mechanism for the regional industrial complex management
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innovation processes in the regional
industrial complex. The block is based on
the concept and strategy of development
of industrial complex, sectoral policies,
federal target programs, target regional and
municipal programs and projects.

The second block, which represents a
set of methods and tools, is fundamental
in the management mechanism. Methods
may vary depending on the assigned tasks,
regional resource base, management
practices and other aspects. As for the
impact on the control object, methods
that form the basis of the mechanism of
industry management can be divided into
direct and indirect ones, and by functional
orientation they fall into the following
groups: economic, legal, informational, and
organizational. A wide range of methods
allows for a differentiated approach to their
choice depending on specific features of
the stages of innovation development of
industrial complex.

As for the other component of this
block — a set of tools, their number and
possible combinations — the degree of their
use can vary depending on specific tasks,
decisions and situations. Therefore, it
is always necessary to consider a certain
complexity of influence of different
tools, the combination of which forms a
comprehensive tool set of the mechanism.
A set of concrete tools is constantly affected
and undergoes changes under the influence
of external and internal factors. At the same
time, new tools emerge, and elements of the
regional management system are improving
(management authorities, structures,
resources, technology, etc.).
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It should be emphasized that the use of
a number of methods cannot be pre-
determined and remain unchanged for
different stages of transition to an innovative
path in industrial complex, because, as it
develops, these methods have to change
(expediency of their application has to be
revised). This, in turn, requires a flexible
and mobile system to manage industry as
a whole.

The third block represents the object of
management. This includes both the
region’s traditional industries and enter-
prises of its industrial complex, and indu-
strial clusters recommended for cons-
truction.

In addition to the main blocks, the
diagram (see fig. 3) reflects the processes
of interaction and communication between
individual components of the mechanism.
Thus, first of all, it is necessary to restore
the damaged connections between
individual industries and management
authorities. In addition, it is necessary to
stimulate innovation processes, to build
and improve production clusters and
also the manufacturing and innovation
infrastructure, which is one of the most
effective tools in the development of these
processes. And most importantly, it is
necessary to enhance the development of
relevant strategic documents.

In this regard, at the present stage of
development of industrial complex in the
Vologda Oblast the main goal can be the
formation of a modern high-tech
industrial complex on the basis of system
modernization of existing resources,
labor, manufacturing and innovative and
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Figure 4. Areas of modernization of the Vologda Oblast industrial complex

Purpose - formation of a modern high-tech industrial complex on the basis of systemic modernization of
existing resources, labor, manufacturing and innovative and technological potential. The complex should be
able to increase gross regional product, meet the needs of the Oblast in the main types of competitive
products, substantially increase inflows in the regional budget, significantly improve the quality of life of the
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technological potential. This industrial
complex should be able to increase gross
regional product twofold, to meet the
needs of the Oblast in the main types
of competitive products, to promote a
substantial increase of the regional budget
revenues, and to improve the quality of life
of the population.

This goal can be achieved through the
stage-by-stage development of industrial
complex. In our opinion, it is expedient to
distinguish two main stages of its
modernization (fig. 4).

The first stage involves the following
tasks:

1. Development of science-intensive
industries at industrial enterprises in the
region.

2. Development of industrial
infrastructure for attracting unique and
progressive technology in industrial sector
and promoting innovative products in the
market.

3. Formation of conditions for creation
of machine-building cluster.

4. Funding of industrial complex and
attraction of investments there.

5. Development of human resources in
industrial complex.

Successful implementation of the first
stage will make it possible to stabilize the
situation in the region, to create industrial

clusters aimed at the production of new
high-tech products.

In the framework of the second stage
that is characterized by stable development
of the region’s industrial complex and
further growth of production efficiency,
the vigorous development of high-tech
industries and industrial clusters will
continue, and innovative enterprises will
be established. In addition, investment
attractiveness of industry will increase,
and regional production and innovation
infrastructure will develop successfully.

The completion of the second stage will
result in a steady increase in the efficiency
ofindustrial production and competitiveness
of products.

Implementation of these areas will
promote the diversification of the structure
of industrial complex and the development
of technological capabilities in the region;
all this will increase the competitiveness
of regional economy. In addition, it will
entail a growth in the pace of industrial
production up to 7—8% per year by 2020
(to the level of developed and newly
industrialized countries), and it will also
increase the level of innovation activity
at enterprises to 25—30% and the number
of advanced production technologies as
calculated per industrial enterprise up to
1—1.5 units.
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