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A cluster policy as a fundamental component
of regional economic development
(the case of the Rostov Region)

The primary objective of a cluster policy is to ensure high rates of economic growth and diversification of regional
economies by improving competitive abilities of enterprises, suppliers of equipment, components, providers of
specialized production and customer services, R&D and education organizations that comprise geographical clusters.
The cluster approach is a key constituent of the socioeconomic strategies in several Russian regions and municipalities,
as shown by the project “The Cluster Policy Concept in the Russian Federation”, developed by the Ministry of Economic
Development of the Russian Federation. This article focuses on a methodology for successful spatial clustering and
cluster specialization analysis in the Rostov Region as the subject the Russian Federation. A comprehensive analysis of
the spatial development of a subject of the Russian Federation is carried out through generalization and systematization
of urban planning documents, together with the analysis of the current state of spatial development in the region.
Presently, there is no integrated approach to assessing this territory of the Russian Federation in terms of the cluster
policy development. The co-authors suggest customizing the universal assessment methodology for the cluster
development of the Russian Federation. A comprehensive analysis of spatial development of the Russian Federation
is carried out through generalization and systematization of urban planning documents, together with the analysis of
spatial development in the region. A comprehensive assessment of a territory represents an integrated approach to the
analysis of the spatial distribution and quality characteristics of all types of resources. A comprehensive assessment of
the territory was made using geographic information systems, which are extensively used in the process of managing
the spatial development, particularly in the spatial analysis of territories. ArcGIS software package is used as a tool for
the comprehensive assessment of the territory. Following the comprehensive assessment, functional specialization
maps of the Rostov region were made. The transportation and logistics cluster was indicated on the map, and the rating
of the Rostov Region’s districts was displayed on the map.

Keywords: cluster, cluster policy, methodology, comprehensive assessment, functional priority, simulation model,
transport infrastructure, transport and logistics cluster
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INTRODUCTION to project its long-term development. This fact con-
firms the relevance of the work aimed at improving
the research and methodological framework of deci-
sion making in the area of cluster development of ter-
ritories. The Strategy of Socioeconomic Development
of the Rostov Oblast until 2020 and the Strategy of

Socioeconomic Development of Rostov Oblast until

lusters and cluster policies are becoming in-
creasingly popular in the economic develop-
ment, since this approach enhances the com-
petitive ability of local industries and the country as
a whole by synergizing its production, research, edu-

cation, and infrastructure potential [1].

Since the establishment of regional industrial
clusters is aimed at improving the efficiency of local
socioeconomic development, a methodology for as-

2030 specify the priority sectors of the economic de-
velopment of the region. The analysis of the cluster
development of the region allows to identify the in-
dustries to be covered by the clustering process (Ta-

sessing the industrial potential of a territory is needed ble 1).

Table 1. Clusters in the priority industries of the Rostov Region

Industry Cluster

Agriculture Innovative territorial cluster “Don Dairy Products”

“Don Valley” wine territorial cluster

Innovative biotechnology cluster

“Southern Constellation” innovation and technology cluster

Machine industry Innovative territorial cluster of machine tool manufacturing

Innovative territorial cluster of marine instrumentation “Marine Systems”

Helicopter engineering territorial cluster

Volgodonsk industrial cluster of nuclear machine engineering

Informational technologies (IT) Information and communications technology cluster

Light industry LegTexDon cluster

Tourism Volgodonsk furniture cluster
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» THEORETICAL PART

The co-authors have developed a methodology for planning
the cluster development of territories of subjects of the Russian
Federation that has five stages (Fig. 1).

Stage I: Collection of initial information on cluster development

11

Stage II: Integrated assessment of the territory of a subject
of the Russian Federation

1l

Stage llI: Evaluation of functional specialization
of the territory of a subject of the Russian Federation

i 8

Stage IV: Information modeling aimed at the cluster
development of a subject of the Russian Federation

1l

Stage V: Evaluation of functional specialization of the territory
of a subject of the Russian Federation following strategic
measures for transport infrastructure improvement

Fig. 1. Methods of cluster development of subjects of the Rus-
sian Federation

The cluster development planning technique is based on a meth-
od of integrated assessment of territories, that encompasses multiple
approaches to the analysis of territories in terms of their cluster devel-
opment by comparing the present and future characteristics of se-
lected territories. We used ArcGIS software package by ESRI (USA) to
perform the integrated assessment of the territory. Several evaluation
factors, representing all aspects of activities in the RF subject, were
selected within the framework of the integrated assessment process
as a stage of the new methodology (Fig. 2). The quantification of
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Fig. 2. Evaluation factors of industrial development

importance of the evaluation factors is made to demonstrate the
value of each factor in relation to the value of the territory [2, 3].

Different factors have different effects on the development of
a particular industry. The calculation of the functional priority of a giv-
en territory is carried out by assigning significance coefficients to
each factor and calculating the target function. In this regard, there is
a need to build a priority matrix (1):

ki |k | kg | Ky | ks | o | K

n

where k—k, are the significance coefficients attached to the fac-
tors having relative values;

i+—i, are the priority industries in the Rostov Region.

Determination of the significance coefficients of the factors of
relative value is a complex statistical task, which can be solved in
several ways. In the co-authors’ opinion, the best one is the expert
method, since it is feasible under any conditions, including the
lack of any necessary information. Experts fill out questionnaires
and this is how the information is collected. An expert ranks the
factors by the extent of their influence on the value of the territory
(Table 2) for each type of industry [4].

Table 2. Ranking significance coefficients

Degree of influence Cosg‘li&iaent Ra?:ctt);rthe
Strong influence 1 1
Moderate influence 0.5 2
Weak influence 0.25 3
No influence 0 4

This data is subject to further processing and analysis.

As a result of multiplying the significance coefficients, ob-
tained by the expert method for specific industries, by the results
of the integrated assessment of the territory, the priority rating of
territories is obtained for a particular industry.

We can represent the relationship between the degrees of in-
fluence of factors on the development of local industries in form of
an objective function (2):

P=3FK/, @)

where P is the value indicator of the j-th type of industry; F; is the
i-th coefficient of the relative value of the territory; K/ is the coeffi-
cient of significance of the i-th factor for the j-th type of industry.

We use calculation results to identify the territories that are
most suitable for the development of a particular industry.

Modeling as a method of studying systems is used to make
complex management decisions; it represents a system of mod-
els of an object in question for the purpose of its study [5].
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An information model allows to merge databases with informa-
tion on the present and future situation in spatial development and
generate reliable data needed for reasonable urban planning and
management decisions concerning planning activities within
a subject of the Russian Federation. Urban planning decisions be-
come scientifically sound, as they are based on mathematical cal-
culations, rather than intuition. The reliability of the results goes up
because they are based on simulations of spatial development pro-
cesses.

The purpose of developing an information model is to ensure
the cluster development in the Russian Federation subject to the
improved transport infrastructure.

The first block (Fig. 3) is a comprehensive database that in-
cludes the analysis of the following documents:

e strategy of socioeconomic development of a subject of the
Russian Federation and other regulatory and legal docu-
ments;

e spatial planning scheme of an RF subject;

Block 1 — INITIAL DATA

Block 4 — MODELING

e spatial planning scheme
(including projected
changes);

e Economic Development
Strategy 2020, Economic
Development Strategy 2030;

e construction and
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Block 2 — DIMENSIONAL ANALYSIS Block 5 — PROJECTIONS

* electronic map of the funding  electronic map of the

availability; projected transport and
e electronic map of the labour potential logistics cluster develop-
availability; ment;

 electronic map of the
projected light industry
cluster development;
 electronic map of the
projected engineering
cluster development;

v e and others

Block 3 — The cluster development
priority in an RF subject

e electronic map of the engineering
infrastructure development level;
e electronic map of the transport
infrastructure development level;
e and others

e electronic map of the transport and
logistics cluster development;

e electronic map of the light industry
cluster development;

e electronic map of the machine
building industry cluster develop-
ment;

® and others

Fig. 3. Information model of cluster development in a subject
of the Russian Federation

e statistical indicators of municipal development of an RF sub-
ject [6].

A comprehensive analysis of the spatial development of an RF
subject is carried out by summarizing and arranging the urban
planning documents alongside the analysis of the current situa-
tion in spatial development.

In the second block, a source of generalized information is
available, and the information is presented in the electronic form.
The results of the comprehensive analysis of a territory are dis-
played on the map of the Russian Federation with a breakdown
into evaluation areas, which allows for a comparative spatial anal-
ysis of the territory and further management of urban develop-
ment.

Having calculated the functional specialization by assigning
significance coefficients to evaluation factors, depending on the
type of sectoral development in Block 3, we obtain electronic
maps of the priority cluster development of a subject of the Rus-
sian Federation.

The availability of the transport infrastructure in a territory is a
variable factor. The better the transport availability, the better the
prospects of the territory in terms of the sectoral development.

Project suggestions are simulated with the help of electronic
map layers, attribute tables and logic relationships between them.
Information modeling will allow to recalculate the functional prior-
ity of a territory in Block 5 in accordance with the projected pat-
tern of development of its transport infrastructure. An integrated
assessment of the territory, conducted anew, shows the effective-
ness of decisions focused on the transport infrastructure improve-
ment.

EXPERIMENTAL PART

The information model of the cluster development pattern of
the Rostov Region is based on project-focused decisions and
measures, specified in the strategic documents and contingent
on the transport infrastructure [7, 8].

The following measures will boost the development indicators
of the four means of transport (highway density, railway transport,
air transport and water transport) [9-11]:

e construction of new roads of federal and regional signifi-

cance;

e changing the function of roads and railroads;

e construction of a high-speed railway spur;

e revamping the air transport infrastructure;

e construction of hydrotechnical facilities and dredging of

shipping lanes.

Having analyzed the projected development of the transport
infrastructure in the Rostov Region, we perform an integrated re-
assessment of the area and recalculate its functional specializa-
tion by the branches of industry [12, 13].

Fig. 4 shows the assessment of the functional specialization
of the transport and logistics sector of the Rostov Region follow-
ing the implementation of strategic measures for the improvement
of the transport infrastructure.

Fig. 4 illustrates a marked increase in the number of priority
areas for the transport and logistics development.

CONCLUSION

Acting within the framework of a scientific research, we used
a traditional methodology to identify the six industries to be
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Fig. 4. Assessment of the functional specialization of the transport and logistics sector of the Rostov Region following the implementation

of strategic measures for the improvement of the transport infrastructure

clustered. We generated a priority matrix, that has priority coeffi-
cients applicable to relative value factors in agriculture.

We calculated the objective function by multiplying the priority
matrix by the results of the integrated assessment of the area and
obtained the functional priority rating for the selected types of spe-
cialization in fifty five areas that we assessed. Electronic maps were
made for each industry on the basis of the results of the functional
priority assessment. The areas of Aksai and Krasnosulinsky districts,
as well as the city of Rostov-on-Don are the priority areas for the
development of all industries that were analyzed.

We developed an information model of the cluster development
in the Rostov Region, which allowed us to re-calculate the func-
tional specialization in respect of each branch of industry, taking
into account the future transport infrastructure development.

The recalculation of functional prioritization enabled us to de-
termine the increase in the potential development of industries in
the territories of municipalities and urban districts.

An integrated assessment, being a universal methodology
adaptable to different conditions, allows for a massive comparative
assessment of the potential of the region’s municipalities using fac-
tors of the relative value of a territory to address the priorities of stra-
tegic development of the subject of the Russian Federation [9, 14, 15].
This methodology, used as a tool for collecting the initial information
about the territory regardless of the level of assessment, contributes
to the scientific validity of urban planning decisions and the effective-
ness of their further implementation.
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KnacTtepHasi nonutuka Kak 6a3oBbii
3NIeMEHT pa3BUTUA IKOHOMUKU permoHa
(Ha npumepe PocToBCKOW 06nacTh)

OCHOBHOW LieNblo peanu3aumn KnacTepPHOW MONMUTUKU SABSIETCA
obecrne4veHre BbICOK/X TEMMOB SKOHOMUHYECKOro pocTa W aviBep-
curKaumm permoHasnibHoN SKOHOMMKM 33 CHET MOBbILLEHWSI KOH-
KYPEHTOCMOCOOHOCTM MPEeanpuUsTUA, MOCTaBLUMKOB 060pynoBa-
HWSI, KOMNIEKTYIOLLMX, CNeLman3npoBaHHbIX NPOV3BOACTBEHHbIX
1 CEPBUCHbIX YCNYT, Hay4HO-UCCNeaoBaTesbCKnX 1 obpasoBaTesib-
HbIX OpraHusauui, o6pasyloLLmMX TeppUTopUanbHbIE KnacTepsbl.
KnacTtepHbIi NOAX0A 3aHAN OfHY M3 KIO4YEBbLIX MO3WLMIA B COLW-
aNbHO-9KOHOMUYECKUX CTPaTErmsix psaga PervoHoB 1 MyHULMNanb-
HbIX 06pa3oBaHuin B P®, 0 Yem CBUAETENLCTBYET pa3paboTaHHbIv
MuHucTEpCTBOM 3KOHOMMYecKoro passutus P® npoekT KoH-
Lenuun KnactepHo nonutuku B Poccuiicko ®epepaumn. Cta-
Tbsl MOCBSILLEHa MeToAMKe, NO3BOSAIOLLEN YCMELHO peanM3oBaTb
TeppuTOpManibHoOEe KnacTepHoe AeneHne u obecneynTb pacyeT
KnacTepHOW crieupuanusaumm Ha yposHe cyobekta PO — PocTtos-
CKOW obnactn. Ha gaHHbIN MOMEHT OTCYTCTBYET MHTErpMpOBaH-
HbI MOOXOA K OLieHKe Tepputopun cybbekta PO ona passutus
KriacTepHoOM NonuTuKK. B nccneposaxnm npepnaraeTtca apantumpo-
BaTb METOAVKY KOMMEKCHOWN OLEeHKN OISt KIIaCTEPHOro pasBuTus
cy6bekTa PD. KomnnekcHbIi aHanvM3 TeppuToprasibHOro passu-
TMSA cyobekTa PD ocyLlecTBAseTCs 3a cHET 0606LLEHUS N cUCTe-
MaTu3aummn rpagoCcTponTENbHBIX JOKYMEHTOB BMECTE C aHann3oMm
yXe CYLLeCTBYIOLLEN CUTyaumn pas3BuUTHs Tepputopun. Komnnekc-
Has oLieHKa TeppuUTOpUM 3aKIHHYaeTCs B UHTErPUPOBaHHOM MOM-
X0[e K aHan1ay TeppuToprasnibHOro pa3MmeLLieHnst U Ka4eCTBEHHbIX
XapaKTepuCTUK BCEX BUOOB PECYPCOB, LieNbio ABASETCA cTpaTern-
Yeckoe MiaHupoBaHWe 1 yrnpasiieHVe TeppuTopuasribHbIM passu-
TMeM. KoMnnekcHas oueHKa TeppuTopymn NponseefeHa ¢ UCnosb-
30BaHVeM reonHOPMALIMOHHBIX CUCTEM, aKTUBHO BHEAPEHHbIX B
npoLiecchbl yNpasneHns TeppUTopranbHbiM pasBUTUEM, B OCOBEH-
HOCTW MpW NPOCTPAHCTBEHHOM aHanunae Tepputopun. [ns Bbinos-
HeHns paboT MO KOMMIIEKCHOW OLEHKEe TEPPUTOPUN UCTIONb3YeTCs
OOMH V3 MpeAcTaBuTeNnen reouHMPOMaLMOHHBIX CUCTEM — MpPO-
rpaMMHbI Komnneke ArcGIS. Ha ocHoBaHUM KOMMIIEKCHOW OLIEH-
KN NOCTPOEHbI KapTbl (OYHKLUMOHANBHOM creupanu3aumm Teppu-
Topun PocToBCKOM 06nacTtu Ans TPaHCMOPTHO-NOrMCTUHECKOro
Knacrepa C COOTBETCTBYIOLLMM PENTUHIOM PanoHOB, OTOBpaxae-
MbIM Ha 3TON KapTe.

KnroyeBble cnioBa: Knactep, knacTepHas MomTvka, MeToamka,
KOMIIIeKcHasl oUeHKa, hyHKLUMOHAaIbHASI MPUOPUTETHOCTb, UMU-
TalyMOHHasI MOAEJTb, TPAHCIIOPTHAs MHPPACTPYKTYpa, TDAHCIIOPT-
HO-TIOrNCTUYECKUN KITacTep
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