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The cluster approach, i.e., forming basic innovative and industrial clusters has gained wide circulation in
modern Russian conditions for the development of the economy. These actions are considered by federal and
regional authorities as effective measures for implementing the economic policy stimulating regional
development. The analysis we carried out showed that the quantitative approach for assessing the efficiency of
cluster creation and performance is still insufficiently used. In this paper we establish and quantitatively estimate
the influence cluster have on the regional economy using regression analysis with an example of a number of
Russian regional clusters. It is offered to expand the practice of creation and the state support of clusters taking
into account the revealed quantitative dependences estimating their efficiency. We have advanced the hypothesis
that clustering has a positive influence on regional economy, and confirmed this influence by means of
quantitative methods using representative datasets. Our study of course had a selective character as it is not
possible to carry out calculations for all existing clusters and cluster initiatives of Russia and discuss the results
within a single article. At the same time, following the analysis we performed, we concluded that it is effective to
initiate cluster creation in Russian regions. It is shown that cluster activity is capable to have of having a positive
impact on GRP growth and the budgetary income in the region. Along with that, we note the dissimilarities in
the multiplying influence of clusters on the regional development, its dependence on territorial and branch
specifics that will be the direction for a further in-depth study.

CLUSTER POLICY; CLUSTER; EFFICIENCY ASSESSMENT; REGIONAL ECONOMY; REGIONAL
DEVELOPMENT.

B coBpeMeHHBIX POCCUICKUX YCIOBUSIX IIIMPOKOE PACTIPOCTpaHEHUE TOJYYMI KIACTEPHBIN MOJAXO, 3aKJII0-
yalomuiicss B (OpMUPOBAHUN 0a30BbIX WHHOBAIIMOHHBIX W WHHOBAIIMOHHO-TIPOMBIIIJICHHBIX KJIACTEPOB. DTHU
NEHCTBUS pacCMaTpUBAIOTCS (heepalbHBIMM U PETUOHATBHBIMU OpraHaMU TOCyIapCTBEHHOTO YIPaBIEHMST KaK
a¢hdeKTUBHAS Mepa pean3allii 3KOHOMWYECKON MOJMTUKH, CTUMYIMPYIOIas pernoHanbHoe pa3sutue. I1po-
BEJCHHBIN aHau3 MoKa3aj, YTO MPU ITOM T0Ka elle HEeAOCTATOYHO MCIOJb3yeTCs KOJIUYECTBEHHBIM MOAXOJ
JUISl OlleHKU 3¢ (EeKTUBHOCTU co3naHusl U (YHKIIMOHUPOBaHUS KiacTepoB. Ha mpumepe psiia poccHilcKUX pe-
TMOHAJIBHBIX KJIACTEPOB C HCIOJIb30BAaHMEM METOIa PEerpecCUOHHOrO aHajM3a BBISIBICHO M KOJWYECTBEHHO
OLIEHEHO WX BJIMSIHUME Ha PErMOHAJIbHYIO 9KOHOMUKY. [Ipeanaraercss paciiMpuThb MPaKTUKY CO3[aHUSI U TOCY-
JAapCTBEHHOM MOAIEPXKU (PYHKIIMOHMPOBAHMS KJIACTEPOB C YUETOM BBISIBICHHBIX KOJWYSCTBEHHBIX 3aBHCUMO-
CTel, OIEHMBAIOIINX MX 3(P(EKTUBHOCTh. BBIABMHYTAsT TMIIOTE3a O HAWMYUU TTOJIOXUTEILHOTO BIUSHUS TIPO-
11I€CCOB KJIacTepU3alluM Ha SKOHOMUKY PETMOHOB B XOJ€ MCCJIENOBAHWII Hallla KOJIUYECTBEHHOE MOATBEPXKIE-
Hue. [Ipuyem, 3TO BIUSIHUME JOKA3aHO MPHU MOMOIIM KOJWYECTBEHHBIX METOJIOB C MCMOJIb30BAaHUEM DPEMpe3eH-
TaTUBHBIX PSNOB JaHHBIX. MccnenoBaHue, 0€3yCIOBHO, HOCUT BbIOOPOYHBIN XapakTep, TaK Kak MPOBECTH pac-
YeThl MO BCEM 3asBICHHBIM KiacTepaM Poccuu M KJacTepHbIM WHMIIMATUBAM M OOCYIUTh WX pe3yJbTaThl B
paMKax OJHOM CTaTbU He MPEACTaBseTCS BO3MOXHBIM. CrmenaH BbIBOA 00 3(hdEKTUBHOCTM MHULMUPOBAHMS
co3maHus KiacTepoB B pernoHax Poccum. TTokazaHo, YTO WX AESITETbHOCTh CIIOCOOHA OKAa3bIBATh IOJOKUTEIb-
Hoe BiustHUe Ha pocT BPIT m GlomkeTHBIX JOXOA0B B pernoHe. OMHOBPEMEHHO C 3TUM OTMEUeHBI HEOMWHAKO-
BOCTb MYJBTUILIUIPYIOIIETO BIUSHUS KJIACTEPOB Ha PETMOHAIEHOE Pa3BUTHE, €0 3aBHCUMOCTh OT TEPPHTO-
PUATILHBIX U OTPAC/IeBBIX OCOOCHHOCTE! Kak HampaBleHMs JalbHENIIeTo YrayoJeHHOro UCCaeqoBaHusI.

KJTACTEPHASA TIOJIMTUKA; KJIACTEP; OLUEHKA DOPEKTMBHOCTU; PETUOHAJIbHASL 5KOHOMMUKA,;
PETUOHAJIbBHOE PA3BUTHUE.

Cluster initiatives are widely adopted in Map of Clusters of Russia project), now 99
modern Russia. According to the Russian cluster organized clusters can be identified in the
observatory (http://map.cluster.hse.ru/list — the country. Other sources give slightly different
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estimates on the quantity of clusters in the
Russian Federation, but it isn't concrete
numbers, and in qualitative result. Clusters
became a noticeable phenomenon, especially at
the regional level of the national economy.
Because of this, many publications are dedicated
to studying them [1, 3, 4, 7, 8, 11—15, etc.] (we
should note that the authors of this article also
made a certain contribution to studying these
issues [2, 5, 6, 9, 10, etc.]).

While we do not intend to analyze cluster
and the publications dedicated to them in
detail, we should point out on circumstance
that is important in our opinion: -cluster
organization of economic associations is
confirmed to be rather effective both in theory
and in practice. This article is dedicated to

use methods of quantitative analysis for
assessing the efficiency of cluster organization
of economic activity.

We used the above-mentioned Map of
clusters of Russia as basic data for carrying out
calculations. Since it contains numerous objects
and our computing and temporal resources were
limited, we selected four clusters from the entire
set (Tab. 1). We selected the clusters for study
based on the premise that if some clusters existed
in the same branch, preference was given to the
cluster with a higher level of organizational
development or functioning during a longer
period. We also paid attention to the existence of
necessary statistical information on clusters.
Besides, when forming our selection, we strived
to make it cover various non-related branches to

critical consideration of this statement. We will obtain more objective results.

Table 1
Selection of clusters for quantitative analysis
Level of
Cluster, region Branch Participants of cluster organizational Ye?lr of
’ establishment
development
Textile cluster of the|Production of|Valentin Yudashkin, Kadomsky Veniz, Initial 2014
Ryazan Oblast textile products,|Korablinsky Textile Factory, Corporation of
clothes, footwear,| Fevelopment of the Ryazan Oblast,
leather products|National Investment and Finance
Corporation, Skopinsky Clothing Factory,
Truzhenitsa, Municipal Administration of
the Korablinsky municipal area, the
Ministry of economic development and
trade of the Ryazan Oblast, Branch of the
Ivanovo State Textile Academy in Ryazan,
Agrotechnological Technical School (of
Korablino)
Power cluster of|Electricity Quadra Power Generation, Transelektro, Initial 2012
Tula region generation and|Tula City Electric Networks, Aleksinsky
electric combined heat and power plant,
equipment Efremovskaya TPP (production division of

Quadra Power Generation), Novomoskovsk
state district power station (production
division of Quadra Power Generation),
Pervomayskaya combined heat and power
plant (production division of Quadra Power
Generation), Tulenergo Branch IDGC of
Centre and Volga region, D.G. Zhimerin
Cherepetskaya GRES Branch of Inter RAO
Elektrogeneration  joint-stock  company,
Shchyokinsky state district power station
(production division of the Quadra Tula
branch)
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The end of Tab. 1

Cluster, region

Branch

Participants of cluster

Level of
organizational
development

Year of
establishment

Innovative territorial
timber industry cluster
Arkhangelsk region
Pomorinnovales

Forestry  and
woodworking;
pulp and paper
production

Alliance Teplo Energo, Arkhangelsk Repair
and Operational Base of Fleet, Arkhangelsk
Sea Commercial Port, Arkhangelsk Plywood
Plant, Roslesinforg, Arkhangelsk Pulp and
Paper Mill, Arkhbioenergo, Arkhbum,
Arkhgiprobum, Belomorskiy Les, Biolaboratory
Farm, Timber Mill 25, Liszt, Niva,
Novodvinsk Industrial Technical School,
Nord-Wood, Nordtekhsad, Titan Group,
Plesetsk Logging Enterprise, Pomor forest
science and technology park, Priroda,
Interstroy Production Company, Northern
Shipping Company, Northern Research
institute of forestry, Tekhnoservice, Trast,
Office of the Federal Penitentiary Service of
the Arkhangelsk Oblast, Gudkov, Korelsky
and Smolyarzh Law Firm

Average

2014

Dairy cluster of the
Vologda region

Agriculture and
fishery

Union Stud Farm, Abiogroup, Agrokon-
Vologda, Agrokorm, Agromolservice, Chushevitsa
Agro-industrial complex, Agrotekhnika-
Vologda, Anokhinsky SPK, Babushkinskoe

Moloko, Kolkhoz Verny SPK,
Vologdaburvodservice, Grinbiotekh-Agro,
Zarya, Zoovetfarm-Region, C/A Kalinin

Kolkhoz, KFH Krendelev R.L., Totemsky Butter
Factory, Mechanikov A.A. Farm, Mekhanikov
M.V. Farm, Myzin AV. Farm, Myaksinsky
Kolkhoz, Nizhne-Kuloye Kolkhoz SPK,
Otkrity Mir Kormov, Mayskiy Stud Farm
SPK, Cherepovetskoye Plempredpriyatiye,
Vologodskoye Plemproizvoditel, Pokrovskoye,
Prisukhonskoye SHPK, Protemol, Rus SPK,
Kolkhoz  Sever SPK, Simakina E.V.
Farm., Spirina G.S. Farm, Tarnogsky Butter
Farm, Vozhrozhdenie UK, Progress UK,
Ferapontovo SPK, Sheksna, Sheksninskaya
Zarya, Elitniye Semena

Initial

2015

Source: data of the Russian cluster observatory (http://map.cluster.hse.ru/list).

We

considered

the

following

resultant
clusters in

various

regions under consideration. Since the assessed
branches

of

indicators: level of economic development of the
region, which is estimated quantitatively through
GRP per capita (thousands of rubles), as well as
the income of the budget (the average per capita
indicator measured in thousands of rubles per
person per year was also considered). We
estimated how these indicators changed under the
influence of cluster initiatives introduced by the

operate
specialization, we used similar indicators for
quantitative  assessment. These included the
volume of investment and output, but considered
not for the region as a whole but only for
branches of cluster specialization (Figure). Thus,
the average per capita estimates measured in
thousands of rubles were also used.
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[ Ryazan Oblast ] [

Tula Oblast ] [

Arkhangelsk Oblast ] [ Vologda Oblast ]

- GRP per capita (y;)

Volume of shipped
production "textile,
sewing production,

Volume of shipped
production "production

leather products and — and distribution of

production of footwear" electric pov&{'er, gas and
(x,) water" (x;)

— production "pulp-and- —

Production of
agricultural products
paper production” (x;) x))

Volume of shipped

Investments into fixed

capital of production,
transfer and distribution

|| of electric power, gas
and water (X,)

Investments into fixed
capital of processing
production (x,)

Investments into fixed
capital of processing
production (x5)

Investments into fixed
capital of agriculture,
hunting and forestry (x;)

Budget income (y,)

Resultant and factorial indicators for the analysis of clusters

Information from statistical collections of
Rosstat was used as basic data for calculations.
The period from 2004 to 2014 was covered. The
regression analysis method was used which allows
to estimate the extent of mutual influence of the
considered indicators with a sufficiently high

degree of accuracy. Linear one- and two-factorial
equations of regression were constructed, given in
Tab. 2 (only the dependences which have a high
degree of accuracy, estimated by the
determination coefficient R?, are presented in the
table).

Table 2
Regression dependences of indicators of analyzed clusters and regions

Oblast Indicators Regression equation R?
Ryazan Oblast GRP per capita (y,) y,=21.488+13.45209x, 0.86
y,=17.385+5.776x,+13.01x, 0.88
Budget income (y,) y,=6.03933+2.03368x, 0.82
y,=5.829+0.296x,+2.011x, 0.82
Tula Oblast GRP per capita (y,) y,=11.89458+11.858x, 0.79
v,=85.95291+13.198x2 0.67
y,=15.441+8.267x,+7.116x, 0.91
Budget income (y,) y,=1.885+2.206x, 0.76
y,=16.144+2.376x, 0.63
y,=2.482+1.602x,+1.197x, 0.89
Arkhangelsk Oblast | GRP per capita (y,) v,=95.97+5.906x, 0.62
v,=96.077+5.91x,-0.03x, 0.62
Budget income (y,) y,=15562+0.905x,-0.401x, 0.62
Vologda Oblast GRP per capita (y,) y,=-53.685+18.937x, 0.88
v,=54.295+87.771x, 0.63
v,=-49.738+16.812x,+14.602x, 0.88
Budget income (y,) y,=9.864+12.311x, 0.70
y,=-3.153+2103x,+3.156%, 0.93
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The analysis of the obtained dependences
given in the table allows to draw conclusions as
to the extent to which the growth of investments
into fixed capital and production volumes
influences the amount of the gross regional
product and the budget income of the
considered regions with clusters:

1. Ryazan Oblast (textile cluster):

— with the investments into the fixed capital of
the processing industry increased by 1 thousand
rub., the GRP increases by 16565 rub., i.e., the
coefficient of a multiplication in this case
exceeds 16.5;

— with the production volume for «textile,
sewing production, leather products and
production of footwear» increased by 1
thousand rub., the GRP will increase by 5776
rub. at the same volume of investment into
fixed capital. The increase in the volume of
investments into fixed capital of the processing
industry by 1 thousand rub. at the same volume
of production implies GRP growth by 13010
rub., i.e. the multiplying influence of
investments on the GRP exceeds a similar
influence of the output increase of the cluster’s
enterprises by more than two times. At the
same time, the production in the cluster is
observed to experience a fast growth by almost
5 times with respect to the overall GRP;

— with the volume of investments into fixed
capital of the processing industry increased by 1
thousand rub., the income of the budget will
increase by 20337 rub., i.e., the coefficient of
multiplication in this case exceeds 20.3. It is
obvious that granting benefits for the investment
activity of textile enterprises is economically
justified;

— with the production volume for «textile,
sewing production, leather products skin and
production of footwear» increased by 1 thousand
rub., the income of the budget will increase by
296 rub. at the same volume of investments into
fixed capital. The increase in the volume of
investments into fixed capital of the processing
industry by 1 thousand rub. at the same volume
of production leads to the income of the budget
increasing by 2011 rub.

Thus, the performance of the enterprises
from the «textile, sewing production, leather
products and production of footwear» cluster in
the Ryazan Oblast has a considerable positive

impact on the growth of the GRP and the
income of the budget, and investments into fixed
capital of the processing industry pay off, having
a substantial positive impact on the growth of
these indicators. Therefore, the creation of a
textile cluster in the Ryazan Oblast was
expedient; this cluster has a substantial positive
multiplying impact on the regional economy. In
this regard, it is possible to conclude that the
textile cluster of the Ryazan Oblast is effective.
2. Tula Oblast (power cluster):

— with the production volume for «production
and distribution of the electric power, gas and
water» increased by 1 thousand rub., the GRP
will increase by more than by 11 times, i.e., by
11858 rub.;

— with the investments into fixed capital of
production, transfer and distribution of the
electric power, gas and water increased by 1
thousand rub., the GRP will increase even more
considerably by 13198 rub.;

— with the production volume for «production
and distribution of the electric power, gas and
water» increased by 1 thousand rub., the GRP
will increase by 8267 rub at the same volume of
investments into fixed capital. The increase in
the volume of investment into the fixed capital
of production, transfer and distribution of the
electric power, gas and water by 1 thousand rub.
at the same production volume leads to an
increase of the GRP by 7116 rub;

— with the production volume for «production
and distribution of the electric power, gas and
water» increased by 1 thousand rub., the income
of the budget will increase by 2206 rub;

— with the volume of investments into fixed
capital for production, transfer and distribution
of the electric power, gas and water increased by
1 thousand rub., the income of the budget will
increase by 2376 rub;

— with the production volume for «production
and distribution of the electric power, gas and
water» increased by 1 thousand rub., the income
of the budget will increase by 1602 rub at the
same volume of investments into fixed capital.
The increase in the volume of investments into
the fixed capital for production, transfer and
distribution of the electric power, gas and water
by 1 thousand rub. at the same production
volume leads to an increase of the income of the
budget by 1197 rub.
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Based on the obtained results, we can draw
conclusions for the power cluster of the Tula
Oblast similar to the above-formulated ones for
the textile cluster of the Ryazan Oblast.
Quantitative estimates of the cluster’s impact on
the indicators of the regional economy in the
Tula Oblast are slightly lower than in the Ryazan
Oblast. Nevertheless, the economic performance
(investments and output) of the cluster’s
enterprises also has a positive multiplying impact
on the regional economy. Quantitative
distinctions which we found can be caused by
territorial, industrial, technological, institutional
and other factors; detailed analysis of these
factors is outside the scope of this article.

3. Arkhangelsk Oblast (timber
cluster):

— with the production volume of the pulp-and-
paper industry increased by 1 thousand rub., the
GRP will increase by 5906 rub. This means that
this type of production is closely tied with the
GRP, and the coefficient of multiplication is
almost equal to 6 units;

— with the production volume of the pulp-and-
paper industry increased by 1 thousand rub., the
GRP will increase by 5910 rub. at the same
volume of investments into fixed capital; the
increase in the volume of investments into the
fixed capital of the processing industry by 1
thousand rub. at the same volume of production
will cause a reduction of the GRP by 0.03
thousand rubles. Though this reduction is
insignificant (it is possible to explain it by
statistical error), but it is still present and thus
demands further study;

— with the production volume of the pulp-
and-paper industry increased by 1 thousand
rub., the income of the budget will increase by
905 rub. (a very significant increase which can
indicate, firstly, the considerable multiplying
influence of the pulp-and-paper industry on the
economic activity in the Arkhangelsk Oblast,
and, secondly, the raised tax burden of this
branch) at the same volume of investment into
fixed capital. With the volume of investment
into fixed capital of the processing industry
increased by 1 thousand rub. at the same
volume of production, the income of the budget
will be reduced by 401 rub. It is worth focusing
on this last result: the mechanism of its
formation is not quite clear. It then follows that

industry
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the growth of investment activity in the
Arkhangelsk Oblast is undesirable from the
positions of budget formation. It reduces the
income of the budget. This result cannot be
explained by calculation errors or inaccuracies
of the basic data (as we did in the previous
subparagraph): the ratio of investment growth
to the decrease in the budgetary income equals
5:2 and is rather significant.

The obtained results testify that the
performance of the timber industry cluster in the
Arkhangelsk Oblast has a positive impact on the
economy of the region, increasing the GRP and
the income of the budget. However, investments
into the fixed capital of the processing industry
in this case are not effective as the increase in
their volume leads to a reduction of both the
GRP and the income of the budget. Thus, the
Pomorinnovales innovative territorial timber
industry cluster can be considered effective from
positions of development of the regional
economy, but a revision of the investment policy
of the region, and improvement of its
mechanisms are necessary.

4. Vologda Oblast (dairy cluster):

— with the production volume of the
agricultural industry increased by 1 thousand
rub., the GRP will increase by 18937 rub. In this
case we recorded the greatest numerical value of
the multiplier, 18.9. This means that the
development of the agricultural industry (if we
judge by the considered selection of clusters) has
the greatest multiplying impact on the regional
economy. We connect it with the circumstance
that the creation of agroclusters means not only
production, but also processing of the
agricultural products in the territory of the
region where the cluster is located, which in turn
generates additional types of economic activity,
additional workplaces and added value;

— with the volume of investments into the fixed
capital of agriculture, hunting and forestry
increased by 1 thousand rub., the GRP will
increase by 87771 rub. This means that here we
observe an even larger multiplying impact on the
development of the regional economy than the
one we considered in the previous subparagraph.
This confirms the conclusion about the priority
of state support of production and processing of
agricultural products. The crux of the matter
here is not in solving social (support of the rural
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areas) or political (ensuring food security) tasks,
but in purely economic reasons. This support
generates a very high economic effect;

— with growth of volume of release of
agricultural production increased by 1 thousand
rub., GRP will increase for 16812 rub at the
same volume of investment into fixed capital.
The increase in the volume of investment into
fixed capital of agriculture, hunting and forestry
increased by 1 thousand rub., at the same
volume of production, will cause increase of
GRP on 14602 thousand rubles. Thus, and at
joint increase in two influencing factors
considered by us, the resultant variable shows
very high sensitivity;

— with the volume of investments into the fixed
capital of agriculture, hunting and forestry
increased by 1 thousand rub., the income of the
budget will increase by 12311 rub. This
circumstance seems very important to us. It is an
additional argument for state support (including
within the existing institutional regulations and
financial ) of agrocluster development;

— with the volume of agricultural production
increased by 1 thousand rub., the income of the
budget will increase by 2013 rub at the same
volume of investments into fixed capital. The
volume of investments into the fixed capital of
agriculture, hunting and forestry increased by 1
thousand rub. at the same volume of production
will cause an increase of the income of the
budget by 3156 thousand rubles.

Thus, calculations showed that the
performance of the agricultural enterprises in the

Vologda Oblast and investments into the working

capital of agriculture, hunting and forestry have
a very significant positive impact on the growth
of the GRP and the income of the budget. It
follows from this that the dairy cluster created in
the region functions in an effective specialization
branch, and the full support of its development
is necessary and economically expedient.

Conclusions. Summing up the results, we will
note that the hypothesis we advanced about the
positive influence that clustering has on the
regional economy was confirmed quantitatively.
This influence was proved by means of
quantitative methods using enough representative
datasets (covering 11 years). Our study
undoubtedly had a selective character: it does
not seem possible to carry out calculations for all
cluster initiatives existing in Russia and to
discuss their results within a single article. At the
same time, following the results of the analysis
we carried out, it is possible to draw a
conclusion on the efficiency of creating clusters
in Russian regions. Cluster activity is capable of
having a positive impact on the growth of GRP
and the budgetary income in the region. Along
with it, we noticed differences in the multiplying
influence of clusters on regional development,
and its dependence on territorial and branch

specifics. Apparently, this question requires
further in-depth study.
The study was conducted within NIR N

26.2671.2014/K and N 26.1303.2014/K of design part
of the state task of the Ministry of Education and
Science of the Russian Federation in the sphere of
scientific activity.
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