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Development of any system is possible only if there are differences in the development of its components. [9, 10,
11, 12, 13] Thus, a certain level of differentiation of social and economic system1 is useful since it facilitates general
development by creating some spatial competitiveness or tension. However, the strengthening of regional
differentiation creates problems for carrying out effective state policy relating to the leveling of social and economic
development of the regions of the country and approximation of their characteristics to the levels of more developed
territories. As a result of the flow of capital and working population from poor regions to rich ones there is a higher
risk of regional crises and interregional conflicts, so differentiation in this case destimulates the development and it
has to be lowered.
So, there is a dilemma: is differentiation an impetus or deterrent of economic growth, and, accordingly, should it
be lowered or raised? In order to solve the dilemma we consider it necessary to study the relationship between the
level of territorial differentiation of economy and per capita of the Gross Regional Product (GRP) accession rate2,
which can serve as a characteristic of economic growth. Proofless statements of some authors about “excessive”
differentiation of social and economic development of the regions of the Russian Federation actualize the issue of
marking out such regions where differentiation is some deterrent of its economic growth.
2. Research methodology
The following procedure is offered to solve the problem: the level of differentiation of social and economic
development of the territories of the Russian Federation for series of years is estimated using the Gini coefficient,
calculated on the basis of comparison of GRP distribution and population size by constituent entities. In this case the
Gini coefficient shows the degree of deviation of actual distribution of the produced GRP from absolutely even
distribution of its production between the regions of the country. From 2010 to 2016, the differentiation has not
changed (Fig. 1).
The Lorenz curve regarding the volume of produced GRP by the constituent entities of the Russian Federation in
2010 and 2016 was plotted to characterize the degree of differentiation of economic development of the constituent
entities of the Russian Federation.
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Fig.1. The Lorenz curve regarding the inequality of production of GRP by the
constituent entities of the Russian Federation in 2010 and 2016 (based on [14]).

1
The calculation of the level of differentiation of the social and economic system is described in detail in (V.V. Glinskiy, L.K. Serga, A.M.
Bulkina, 2016).
2
Gross Regional Product is an indicator-analogue of Gross Domestic Product, which is calculated by the constituent entities of the Russian
Federation.
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For this purpose all constituent entities of the Russian Federation were preliminarily ranged by the level of per
capita GRP and cumulative frequencies of the population and GRP by the constituent entities of the Russian
Federation were defined.
The deviation of the curve from even distribution in 2016 is slightly less than in 2010, so the degree of
differentiation of the regions is being lowered faintly. The Gini coefficients for 2010-2016 were calculated to
observe the degree of inequality over time (Table 1).
Thus, it may be concluded that differentiation of the regions for the period under review was lowered by 4.3%, it
was slightly increased only in 2016, getting back to the level of 2013. However, in general these fluctuations can be
considered non-significant since variation of the Gini coefficient from year to year is within .
One can also see direct close relationship between the Gini coefficient and the growth rate of per capita GRP
(Table 1), since the correlation coefficient between them is 0.847.
Thus, it is fair to say that inequality of the social and economic development of the regions countrywide is a
motivating factor of economic growth. However, it is necessary to define whether any level of differentiation is a
motivating factor.
The main methodologies of the study of differentiation include: methods of typology, dispersion and correlation
and regression analysis [15, 16, 17, 18, 19, 20].
Table 1. Gini coefficient and growth rate average per capita GRP in the Russian Federation
in 2010-2016 (based on [14])
Year

Gini coefficient

Growth rate of per capita GRP, as %
of the previous year

2010

0,3133

-

2011

0,3123

20,4

2012

0,3004

10,0

2013

0,2998

8,4

2014

0,2993

9,4

2015

0,2963

11,1

2016

0,2997

5,3

[Note: done by the authors].

Since differentiation is stratification of the observation units by level of the factor under study, typologization
makes it possible to mark out their certain groups and dispersion analysis reveals the significant difference between
them.
3. Regional typology according to the level of intraterritorial differentiation
The authors estimated the level of intraterritorial differentiation of municipal districts of 76 out of 82 constituent
entities of the Russian Federation on the basis of the decile coefficient of differentiation according to the
methodology presented in [16, 21] for 2013-2015, upon which the distribution of the constituent entities of the
Russian Federation was obtained and their typologization was made.
Figure 2 demonstrates the matrix of portfolio analysis of constituent entities of the Russian Federation, made in
coordinates of the level of intraterritorial differentiation of social and economic development and per capita GRP
accession rate [17].
The critical points of formation of the types of the constituent entities of the Russian Federation in the matrix are:
along the 0X axis – 1.0 (if the correlation of the level of intraterritorial differentiation of the constituent entity in
2015 is equal to the level of differentiation in general across the Russian Federation); along the 0Y axis – 11.1% (per
capita GRP accession rate in general across the Russian Federation in 2015 against 2014).
The analysis of the matrix indicates aggregation of the constituent entities in the group with low level of
differentiation and high GRP accession rate.
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Fig.2. Matrix of the constituent entities of the Russian Federation in coordinates against the level of
intraterritorial differentiation and economic growth rate in 2015 [Note: done by the authors].

Joint use of the methods of typology and correlation and regression analysis makes it possible to solve the issue
of estimation of the level of destimulative differentiation of the social and economic development (Fig. 3).
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Fig. 3. Growth variability curve by the constituent entities of the Russian Federation in 2015
[Note: GRP accession rate in general across Russia is marked at the level of 11.1%].

The dependence of chain per capita GRP accession rate in comparable prices (of economic growth) on the level
of intraterritorial differentiation was estimated using regression analysis (Fig. 4).Selection of the theoretical model of
dependence on the basis of maximum determination coefficient made it possible to mark out the optimum model of
polynomial of degree five:

5
267

Glinskiy Vladimir, Serga Lyudmila, Mikhail Alekseev / Procedia Manufacturing 00 (2019) 000–000
Vladimir V. Glinskiy et al. / Procedia Manufacturing 43 (2020) 263–268

y  0,0902x 5  2,0375x 4  17,4820x 3  70,4920x 2  130,7600x  76,6180

(1)

R 2  0,1354
where y is per capita GRP accession rate of the constituent entity of the Russian Federation;
x is the level of intraterritorial differentiation of the social and economic development of the constituent entity of
the Russian Federation.

Fig. 4. Correlation between per capita GRP accession rate and level of differentiation in 2015.

In accordance with the model y takes maximum value when x = 2.001.
Table 2. Grouping of the constituent entities of the Russian Federation by the level of intraterritorial differentiation of municipal districts
in 2015.
Level of
intraterritorial
differentiation

Number
of units

Constituent entities of the Russian Federation

Correlation
coefficient

2.001 and
below

53

Jewish Autonomous Okrug, Chechen Rep., Krasnodar kray, Dagestan Rep., North Ossetia –
Alania Rep., Sakha (Yakutia) Rep., Tyva Rep., Novosibirsk Region, Kabardino-Balkar Rep.,
Karachay-Cherkess Rep., Stavropol kray, Kemerovo Region, Rostov Region, Kamchatka
Region, Rep. Adygea, Rep. Bashkortostan, Penza region, Rep. Kalmykia, Rep. Khakassia, Omsk
Region, Samara Region, Rep. Komi, Belgorod region., Rep. Altai, Tula region, Zabaikalsky
kray, Volgograd region, Chelyabinsk region, Altai kray, Rep. Buryatia, Astrakhan region,
Lipetsk region, Vladimir region, Rep. Tatarstan, Udmurt Rep., Primorsky kray, Arkhangelsk
region., Magadan region, Rep. Karelia, Ulyanovsk Region, Bryansk Region, Orenburg Region,
Sverdlovsk Region, Perm kray, Amur Region, Voronezh Region, Orel Region, Krasnoyarsk
kray, Irkutsk Region, Khabarovsk kray, Murmansk Region, Moscow Region, Ivanovo Region

0.447

Above 2.001

21

Tomsk Region, Leningrad Region, Kurgan Region, Kaluga Region, Saratov Region, Vologda
Region, Kirov Region, Nizhny Novgorod Region, Novgorod Region, Rep. Mordovia, Yaroslavl
region, Tambov region, Rep. Mariy El, Ryazan Region, Tyumen Region, Smolensk Region,
Chuvash Rep., Kursk Region, Tver Region, Kostroma Region, Pskov Region

-0.192

Thus, the level of differentiation equal to 2.001 is a border (point) of the typology of the constituent entities of the
Russian Federation by 2 groups (Table 2):
- constituent entities where economic growth is stimulated by differentiation of the social and economic
development (correlation coefficient (r) is equal to 0.447);
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- constituent entities where high level of differentiation destimulates economic growth (r = -0.192).
It is necessary to form their own strategy of further development for each group of the constituent entities.
Summary
The results of the study prove the hypothesis of influence of territorial differentiation of the social and economic
development of the constituent entities of the Russian Federation on per capita GRP accession in the region. At that,
differentiation with the level below 2.001 is an impetus, otherwise it is a deterrent of economic growth of Russia.
State and regional executive authorities can use the results of this study when they make management decisions
and develop strategies for the socio-economic development of individual regions of the Russian Federation.
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