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Abstract. Industrial parks are the most dynamically developing, universal
and effective format for the organization of investment sites, allowing
enterprises to create modern competitive production at minimal costs and in
optimal terms. In this regard, a relevant problem is ensuring further
development of such investment sites aimed at improving the competitive
positions of business entities operating on their territory. The authors
proposed an algorithm for the formation of a management system for the
development of an industrial park to increase the competitiveness of resident
enterprises, which is based on establishing the relationship between the
quantitative assessment of the level of competitiveness of residents of an
industrial park and the key indicators of its activities. Approbation of the
proposed system is presented for the purpose of forming a program for the
development of the industrial park "Chemical Park "Tagil", operating in the
Sverdlovsk region.

1 Introduction

Today, industrial parks are the most dynamically developing, universal and effective format
for the organization of investment sites, allowing enterprises to create modern competitive
production at minimal costs and in optimal terms [1-6]. Enterprises that place production on
the territory of industrial parks receive a whole range of benefits, including the reduction of
time and financial costs for the organization of production, the proximity of markets and
labor resources, an advantageous location in relation to transport arteries, targeted
administrative and financial support to residents of industrial parks by the state [7, 8].
Considering that increasing the competitiveness of the domestic industry is one of the
main priorities of the development of the national economy, and industrial parks ensure the
creation of favorable conditions for increasing the competitiveness of enterprises, the
problem of ensuring further development of such investment sites aimed at improving the
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competitive positions of business entities operating on their territory has become most
relevant.

2 Methods

The management system for the development of industrial parks to increase the
competitiveness of resident enterprises, proposed by the authors, is based on establishing the
relationship between the quantitative assessment of the level of competitiveness of residents
of an industrial park and the key indicators of its activities. To ensure the practical application
of the system being developed during modeling of the relationship between the indicators
mentioned, the following requirements must be met in aggregate:
1. The functional relationship between the level of competitiveness of the residents of an
industrial park and the performance indicators of the site should be established using a widely
used mathematical apparatus.
2. The initial data used in the calculations should be representative, that is, covering a
sufficiently long-time interval.
3. The final assessment is that of the level of competitiveness not of an individual resident of
an industrial park, but of a group of anchor residents, which ensures the formation of the most
objective model and allows the subsequent development of a set of measures aimed at
increasing the competitiveness of a group of the largest enterprises.

The algorithm for constructing a model of the relationship between the indicators of the
industrial park activity and the level of competitiveness of its residents is presented in Figure
1 and includes the following steps:

Collection of initial data for calculations over several consecutive periods
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Fig. 1. Algorithm for constructing a model for the dependence of the competitiveness indicator of a
group of anchor residents on the performance indicators of an industrial park.
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1. Collection of initial data for calculations over several consecutive periods. To ensure the
representativeness of the data, the calculation of the competitiveness indicator of a group of
anchor residents of an industrial park and the performance indicators of the industrial park is
carried out over not less than five similar time periods.

2. Establishment of correlations between the competitiveness indicator of a group of anchor
residents and each of the performance indicators of an industrial park.

The method of correlation-regression analysis [9, 10], which is the main one in the
practice of studying the relations between various phenomena, processes and their
characteristic quantities, is based on modeling the dependence of the considered indicators.
Correlation-regression models allow us to establish the functional relationship and the degree
of impact of the industrial park activity indicators on the level of competitiveness of the site
residents. The system of models, formed at the initial stage, characterizing the dependence
of the competitiveness indicator of a group of anchor residents on each of the performance
indicators of the industrial park is as follows:

K=f(P1, Pa, ..., Pn) (1)

where K — value of the competitiveness indicator of the group of anchor residents of the
industrial park calculated depending on the values of performance indicators of the industrial
park;

Py, Py, ..., Py — values of industrial park performance indicators.

At this stage, the choice is made of the kind of mathematical function that determines the
cause-effect relationship between the indicators studied, as well as the parameters of the
function that determine tightness and direction of the relationship between the values.

3.Estimation of the accuracy of the obtained dependences, which involves analysis of the
reliability of the regression equation, regression coefficients, relationship strength,
approximation errors and other parameters, as well as identification of the most significant
performance indicators of an industrial park.

4.Exclusion of unreliable models and models that contradict the logic of the process under
study from further consideration.

5.Construction of a preliminary generalizing model for the dependence of the
competitiveness indicator of a group of anchor residents on the performance indicators of an
industrial park, which includes the entire set of the selected indicators.

6.Construction of a final generalizing model for the dependence of the competitiveness
indicator of a group of anchor residents on the performance indicators of an industrial park,
which excludes the effect of multicollinear argument factors. At this stage, a number of
indicators that have a strong correlation with other indicators included in the model are
removed from the model, which increases the practical applicability of the final model of the
sought dependence. In the future, the generalizing model of dependence of the level of
competitiveness of the residents on the indicators of the industrial park activity can serve as
a basic tool for the development of management impacts aimed at improving the activities of
the industrial park.

The proposed methodological apparatus allows forming a management system for the
development of an industrial park, aimed at increasing the competitiveness of enterprises
operating on its territory. The main stages of its construction are presented in Figure 2. The
proposed algorithm for the formation of a management system for the development of an
industrial park assumes:

1. Calculation of the performance indicators of an industrial park for a certain time period
[11,12,13].

2. Calculation of the competitiveness indicator of residents of an industrial park over the
same time period [14-16] and identification of indicators of performance of the industrial
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park based on the correlation-regression analysis, which have the greatest impact on the
competitiveness level of the anchor residents of the industrial park.

3. Calculation of the performance indicators of competitor industrial parks and
identification of the performance indicators of an industrial park in question requiring

improvement.
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Fig. 2. Algorithm for the formation of a management system for the development of an industrial
park.

4. Formation of a program for the development of an industrial park, which includes a set
of measures aimed at improving the performance of the site [17-19].

In addition, the obtained generalizing model of dependence of the competitiveness
indicator of a group of anchor residents on the performance indicators of an industrial park
can be used to obtain predictive estimates of the level of competitiveness of enterprises
operating on the territory of an industrial park when developing and planning activities under
the industrial park development program.

3 Results and Discussion

Thus, the proposed management system for the development of an industrial park is a
practical tool that can be used by management companies to form a program for future
development of an industrial park and create favorable conditions for the activities of resident
enterprises on its territory, which ultimately will enhance the investment attractiveness of the
site and attract new companies to the industrial park.

The proposed system was used to solve the practical problem associated with the
development of the program for the development of the industrial park "Chemical Park
"Tagil", operating in the Sverdlovsk region. The project is a combination of horizontally and
vertically integrated chemical industries, characterized by high standards of environmental
safety and located in close proximity to the resource base, accessible energy and labor
resources, multidirectional markets. The obtained dependence of the competitiveness
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indicator of the anchor residents of the industrial park "Chemical Park "Tagil" on the key
indicators of its activities has the form:

K =0.0002 - Py +0.0363 - Py + Pigy—2.17 2)

where K — value of the competitiveness indicator of the group of anchor residents of the
industrial park "Chemical Park "Tagil";

Pio1 — average cost of lease of land on the territory of an industrial park;

P; — level of specialization of an industrial park in certain types of activities;

Pi, — level of innovation of goods produced on the territory of an industrial park.

The analysis shows that such indicators as the cost of lease of land on the site, the level
of specialization of the industrial park and the level of innovation of goods produced on the
territory of the industrial park have the strongest impact on the level of competitiveness of
the residents of the industrial park "Chemical Park "Tagil". At the same time, the
competitiveness of the residents is influenced by the performance indicators of the
management company, the breadth and diversity of the range of services provided to
residents, the amount of capital investments in the development of the industrial park and the
level of tax burden on the territory of the industrial park.

Proceeding from this, the authors propose a three-level program for the development of
an industrial park (Figure 3), in which the basic strategic priorities for the development of
the project are the expansion of the range of services provided to resident enterprises and the
activation of the creation of a specialized technological and engineering infrastructure
necessary for residents to conduct the production and development of innovative activities
on the territory of an industrial park.

Level 1

Expanded set of specialized additional services provided to the residents
Increased investment in the development of the engineering and technological
infrastructure of the site

Level 2

Reduced level of tax burden on the residents of the site
Reduced cost of the lease of land
Increased level of specialization of the industrial park
Increased innovative potential of the industrial park

e

Level 3

e

Increascd competitiveness of the industrial park residents

Fig. 3. Structure of the program for the development of the industrial park "Chemical Park "Tagil",
aimed at increasing the competitiveness of its residents.

Conclusions

As a result of the work, the main features of industrial parks were identified, which make it
possible to consider them as the most universal and effective format for the organization of
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investment sites. A basis for the proposed management system for the development of
industrial parks to increase the competitiveness of resident enterprises is establishing the
relationship between the quantitative assessment of the level of competitiveness of residents
of an industrial park and the key indicators of its activities.

An algorithm is proposed for constructing a model for the dependence of the
competitiveness indicator of a group of anchor residents on the performance of an industrial
park. Also, an algorithm is developed for the formation of a management system for the
development of an industrial park to increase the competitiveness of resident enterprises.
Based on the proposed methodology a program is developed for the development of the
industrial park "Chemical Park "Tagil", operating in the Sverdlovsk region.
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