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Abstract. Regional economic processes determine the scale of functioning and performance of small and 

medium-sized enterprises due to their specific involvement in the economy of a territorial entity and 

quick response to changes in the external environment. The unevenness and high differentiation of 

economic development in the territories determine the heterogeneity and differences in the level of 

entrepreneurship development in Russia. In this regard, the aim of our study is to arrange Russian regions 

into clusters according to indicators reflecting the development of small and medium-sized enterprises 

and macroeconomic parameters characterizing the economic environment of their functioning, which 

either acts as a driving force or creates obstacles. The novelty of the approach consists not only in the fact 
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Introduction

Small and medium-sized enterprises (here-

inafter referred to as SMEs) are in the focus of state 

development programs at both the national and 

regional levels. This is primarily due to its important 

role in ensuring employment and economic growth 

(Ayyagari et al., 2007; Toomsalu et al., 2019). The 

special significance of SMEs lies in their deep 

involvement in regional economic processes. 

They act as key subjects of the region’s economy, 

contribute to regional development, support 

business climate and competitive environment, 

influence productivity growth, the labor market 

and improving the region’s standard of living, 

contribute to more active implementation of import 

substitution, etc. SMEs, unlike large businesses, are 

more adaptive, responsive and effecient to changes 

in the external environment of functioning (Genc 

et al., 2019).

SMEs, due to their deep inte gration into the 

regional economy, build their activities primarily 

based on the needs of the local market, the volume 

and structure of local demand (Filonova, Bukreeva, 

2013). The high degree of differentiation and  

the uneven level of economic development of 

Russia’s regions determine the territorial differences 

in the indicators of SMEs (Barinova et al., 2022). 

Changes in consumer behavior and business activity, 

wellfare of economic entities, employment and other 

indicators of the region’s economic development 

have an active impact on them. The relationship 

between the development of entrepreneurship 

(Zemtsov, 2020) and entrepreneurial activity 

(Obraztsova, Chepurenko, 2020) with the regional 

development has been repeatedly noted in the 

works of researchers. Thereby, it seems significant 

to evaluate the development of SMEs in the context 

of the regions’ economic development.

that it integrates enterprises’ development indicators and indicators of the external economic environment 

of their functioning into the clustering parameters, but also in the formation of final clusters, taking into 

account the grouping of regions for each year of the period under consideration. This makes it possible 

to determine the stability of the territory in the group or to track the movement between groups. The 

k-means method is chosen for clustering. Clustering was carried out according to Federal State Statistics 

Service data from 2015 to 2021 in 85 regions of Russia. Five clusters have been obtained, whose features 

confirm the assumption that the development of small and medium-sized enterprises is determined by 

the economic development of the territory as an external environment of their functioning. Nevertheless, 

a special second cluster was identified, with the presence of restrictions on the use of the potential of 

the economic environment, which includes regions that differ in the average level of development of 

small and medium-sized enterprises against the background of high economic development. The results 

obtained can be used in the elaboration and implementation of policies to improve the sphere of small and 

medium-sized businesses at the level of the state as a whole and at the level of a particular region. Further 

development of our findings may consist in changing indicators or including other clustering algorithms, 

further typologizing regions or conducting correlation and regression analysis within individual clusters.

Key words: small and medium-sized entrepreneurship, small and medium-sized enterprises, regions of 

Russia, grouping of regions, clustering, nonhierarchical cluster analysis, k-means method.
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Russia is a complexly structured state that unites 

territories, heterogeneous in terms of economic 

development, with unique conditions for the 

activities of SMEs characterized by a multiplicity 

of parameters. This fact creates the need to group 

heterogeneous regions according to the level 

of development of SMEs, taking into account 

the determinants that have developed within the 

cluster. It is possible to divide a set of objects into 

homogeneous groups using clustering. Clustering 

helps to distinguish objects of interest in a group 

by certain criteria and plays an important role in 

management and decision-making processes (Sun 

et al., 2017). Therefore, in order to develop policy 

and make competent management decisions, 

it is necessary to cluster regions according to 

the indicators of development of SMEs and 

macroeconomic parameters characterizing 

the external economic environment of their 

functioning. It is the purpose of this research.

To achieve this goal, we solve the following tasks:

1) to consider theoretical and methodological 

approaches to cluster analysis of small and medium-

sized enterprises;

2) to determine indicators of development of 

SMEs and macroeconomic indicators charac-

terizing the economic environment of their 

functioning, which will be the basis for clustering, 

and their testing;

3) to conduct cluster analysis on selected 

indicators;

4) to identify and describe the clusters 

obtained, to interpret the results obtained.

The novelty of the approach lies in the fact that 

clustering is carried out not only according to 

indicators characterizing the development of SMEs, 

but also takes into account the indicators of 

economic development of the territory in which 

companies carry out their activities. In addition, 

the proposed dynamic approach to cluster analysis 

makes it possible to determine the stability of finding 

a region in a certain cluster or to track movements 

between classification groups.

Identification of groups of homogeneous regions 

based on a variety of heterogeneous data on the level 

of development of SMEs and economic 

development of the territory contributes to 

understanding the similarity of regions within a 

homogeneous cluster and the differences between 

the clusters themselves, allows identifying trends, 

challenges and threats, determinants and features 

of entrepreneurship development. The research 

significance lies in the possibility of applying the 

results obtained both for planning activities and for 

making managerial decisions on the development 

of SMEs in Russia both at the state level as a whole 

and at the level of individual regions.

Overview of existing approaches to cluster 

analysis of small and medium-sized enterprises

The use of cluster analysis of SMEs development 

has become widespread both in the foreign and in 

the Russian research field in the context of solving 

various research tasks. Classification of SMEs 

development is carried out by applying hierarchical 

or non-hierarchical clustering, as well as by 

combining these approaches.

We use cluster analysis to classify both on the 

basis of microdata, data of specific SMEs obtained 

from reporting or by conducting a questionnaire, 

and on the basis of aggregated data on the 

functioning of SMEs in individual regions.

In the foreign research field, clustering is 

primarily used in the analysis of data obtained on 

the functioning of specific SMEs from reports or 

surveys. In particular, we carried out cluster analysis 

to understand production strategies (Lorentz et 

al., 2016), to assess the factors determining the 

propensity to export (Haddoud et al., 2018), 

to study the impact of strategic orientation  

and knowledge management mechanisms on 

business efficiency (Jamie Pour, Asarian, 2019), 

to consider international strategy (Hagen et al., 

2012), the introduction of lean manufacturing 

into activities (Zhou, 2016), the identification of 

problems and limitations of innovation (Božić, 

Rajh, 2016), etc.
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The Russian research field as a whole is repre-

sented by works based on cluster analysis of aggre-

gated data by region. This approach is applied due 

to the complexity of the country’s structure and 

high degree of territories’ differentiation in terms 

of socio-economic development, which makes it 

possible to carry out economic and mathematical 

calculations on secondary regional data collected by 

the Federal State Statistics Service. The study of the 

works devoted to the assessment of the development 

of SMEs in Russia through the use of cluster 

analysis also revealed that the approaches differ not 

only by the chosen clustering methods, but also by 

the indicators that formed the basis of the grouping. 

In general, researchers conduct clustering, either 

taking into account indicators of the development 

of SMEs only (Filonova, Bukreeva, 2013; Levush-

kina, 2015; Zemtsov, 2016; Shpak et al., 2019; 

Smirnov, 2021), or supplementing them with sepa-

rate indicators of the development of the region 

(Obraztsova, Popovskaya, 2017; Sukhanova et al., 

2019) or indicators of state financial support for 

entrepreneurship (Kuznetsov, Perova, 2020).

The works of researchers most often used the 

following indicators characterizing the develop-

ment of SMEs in the region: the number of SMEs, 

their turnover, investments in fixed assets, the net 

financial result of activities, etc. Nevertheless, based 

on the goals set by the scientists, the set of indicators 

varied.

In particular, the work of Yu.A. Kuznetsov and 

V.I. Perova (Kuznetsov, Perova, 2020) analyzed the 

development of small business by applying neural 

network modeling methods for clustering regions. 

When performing cluster analysis, we used 

indicators of small business activity, such as the 

number, turnover, investments in fixed assets, the 

net financial result of the activities of the enterprises 

under consideration, the amount of subsidies 

allocated from the federal budget for state support of 

small business to the budgets of Russia’s constituent 

entities. They were applied in absolute values, 

without scaling, but at the same time monetary 

indicators were adjusted for inflation. Authors 

identified significant differences in the number of 

regions in the five clusters obtained by the results 

of the analysis, as well as a rather pronounced 

unevenness in the development of small businesses 

in Russia’s regions.

A similar set of indicators characterizing the 

development of SMEs in different combinations 

was used in the works of other authors (Pinko-

vetskaya, 2014; Levushkina, 2015; Sibirskaya et 

al., 2016; Shpak et al., 2019). At the same time, 

the values of the indicators were brought to a 

comparable level for comparison, normalized either 

for the SME entity, or for the average number of 

employees, or for the population.

When selecting indicators for the typology  

of Russian regions for the development of SMEs, 

S.P. Zemtsov (Zemtsov, 2016) optimized a set of 

indicators, selected three variables characterizing 

the level, dynamics and potential of the development 

of the SME sector. In particular, to characterize 

entrepreneurial activity, the author proposed using 

the ratio of the number of small and medium-sized 

enterprises to the number of economically active 

population, to assess the growth of the SME sector –  

the ratio of revenue of small and medium-sized 

enterprises in 2013 to 2010, %; to determine the 

growth potential of the SME sector, the ratio of 

investment to revenue for the SME sector, %.

As a rule, clustering is carried out only according 

to the indicators of the development of SMEs 

without taking into account the socio-economic 

parameters of the regions. There are a few studies, 

where an attempt is made to integrate them 

into cluster analysis, which at the same time 

is not an independent tool for justifying the 

directions and selection of mechanisms for 

the development of SMEs or eliminating 

existing imbalances in its spatial development.  

In particular, in the article by E.I. Sukhanova, 

S.Yu. Shirnaeva, E.O. Konstantinova (Sukhanova 

et al., 2019) attempts to assess the development 

of small businesses using cluster analysis and 
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econometric modeling. As factors, the authors 

selected variables characterizing the level of socio-

economic development of regions, indicators of 

the development of construction, industry, trade, 

education and employment of the population, 

and as an effective indicator – one of the main 

indicators of small business activity – the turnover 

of small enterprises. At the same time, the selected 

determinants do not fully characterize the economic 

environment of the functioning of SMEs, and the 

paper does not provide a justification for their 

choice. At the same time, only one indicator was 

chosen as characteristics of the development of 

small business – turnover, which, without taking 

into account other parameters of the company’s 

activity, does not reflect the state and development 

of the subject under consideration.

Studying the previous theoretical and empirical 

works has shown that clustering of regions based on 

the criteria of SMEs development does not lose 

relevance, allows solving many tasks, but at the 

same time is extremely truncated for complex 

accounting not only of indicators of the subject’s 

development, but also of the environment in 

which it operates. The exception is the study of 

O.I. Obraztsova, E.V. Popovskaya (Obraztsova, 

Popovskaya, 2017), who use multidimensional 

statistical analysis to characterize the external 

conditions of entrepreneurship development. 

The authors included a wide range of social, 

economic, institutional and other conditions in the 

region in the composition of the indicators of the 

external context of entrepreneurial activity, for the 

assessment of which 144 indicators are used, folding 

them using the method of principal components. 

Researchers in the context of the contextual 

approach to the analysis of entrepreneurial activity 

note that it is necessary to take into account the 

dependence of the entrepreneurial activity level in 

the region not only on the framework conditions 

of entrepreneurial activity at a particular time, but 

also on the parameters of their dynamics. Thus, 

along with level variables, incremental indicators 

are used in one multidimensional model. This work 

makes a significant contribution to the deepening 

of the methodology of multidimensional analysis 

in relation to the assessment of the external 

conditions of entrepreneurial activity and the use 

of its capabilities in order to determine the content 

and set of tools of state support programs to activate 

the entrepreneurial potential of the population.

The analysis of the presented approaches makes 

it possible to note that, despite the use of a wide 

range of indicators over several years, including the 

use of dynamic indicators in clustering, the 

studies do not take into account the movement 

of the region from cluster to cluster as a result 

of changes in entrepreneurial activity under the 

influence of changes in the external economic 

environment of the SMEs functioning. As a rule, 

one multidimensional model is built over several 

years. Our work proposes a different approach 

involving the construction of a multidimensional 

model for each year of the research period. Studying 

the movement of regions between clusters is of 

significant practical importance for determining 

the development potential or sensitivity of SMEs 

to changes in the external economic environment 

of functioning.

Methods and data

We chose the clustering method as the main 

method of grouping and typologization in the work. 

Clustering makes it possible to understand the 

structure of many indicators for the development 

of SMEs and the economic development of the 

territory by dividing them into groups of similar 

objects. This will make it possible to further optimize 

the subsequent data processing and improve the 

efficiency of management decisions based on the 

results obtained for each cluster separately.

Clustering was primarily based on the k-means 

method (McQueen, 1967), aimed at dividing n 

observations into k clusters. This method belongs 

to the class of nonhierarchical clustering, is 

characterized by simplicity, ease of implementation 

and clarity of interpretation of the results obtained. 
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A large number of observations are distributed 

over a certain number of clusters, where each 

observation belongs to the nearest cluster. Affiliation 

is determined using a cluster mean.

Clustering was carried out for the period from 

2015 to 2021. Clusters were built for each year of 

the period. This approach allows tracking the 

movement of a region between clusters, as well 

as identifying the stability of finding a region in a 

certain group. The final clusters were determined 

based on the principle of the majority of years the 

region was in the cluster. We carried out clustering 

using an environment for statistical computing and 

graphics R.

Table 1. Indicators underlying regions’ clustering by the development level of SMEs  
taking into account the economic development of the territory

Designation Name of indicator Justification

Indicators characterizing economic development of a region

Х1 Investments in fixed capital per capita, rubles Investment and technological development acts as a 
guarantee of economic development and influences SME 
development (Pinkovetskaya, 2018; Gherghina et al., 
2020)

X2 Share of investments aimed at reconstruction and 
modernization in the total volume of investments in 
fixed assets, %

Х3 Gross regional product per capita, rubles Economic growth promotes SME development (Surya et 
al., 2021); GRP at the regional level, like GDP (GNI) at the 
country level, is a key indicator of economic development 
and a criterion for SME growth (Golikova, Kuznetsov, 
2017; Tambunan, 2008)

X4 Indices of physical volume of gross regional product 
per capita, %

X5 Unemployment rate, % Unemployment affects entrepreneurial activity (Tarunina, 
Mavrina, 2015) and creation of new firms (Storey, 
1991; Mazzarol et al., 1999); the unemployment rate 
is one of the key indicators of the state of the labor 
market (Lukyanova, Oshchepkov, 2007); the duration 
of unemployment characterizes the tension of the labor 
market, is an indicator sensitive to external changes, 
is a sensitive criterion of changes in the economic 
environment, complementing the unemployment rate 
(Corak, Heisz, 1996; Nanavian, 2012)

Х6 Average duration of job search by the unemployed, 
months

Х7 Average per capita money income, rubles The standard of living affects the functioning of SMEs; 
the availability of capital and purchasing demand, 
provided by high incomes of the population, act as key 
factors in the development of entrepreneurship (Kremin, 
Rossoshansky, 2020). Demand contraction negatively 
affects the number of SMEs (Zemtsov, Mikhailov, 2021), 
and the change in its structure towards a lower price 
segment as a result of negative economic consequences 
due to income reduction and poverty growth negatively 
affect the business activity of SMEs in the economy 
(Kelarev, 2021)

Х8 Ratio of average per capita money income to the 
subsistence minimum level, %

Х9 Population with money income below the 
subsistence minimum level, %

Х10 Consumer expenditures on average per capita per 
month, rubles

We used indicators of not only the development 

of SMEs, but also indicators of the economic 

environment as characteristics when classifying 

regions by clustering. The indicators underlying 

clustering are presented in Table 1. In conducting 

this study, we used the Federal State Statistics 

Service data. To assess the development of SMEs, 

we took the data from the statistical collection 

“Small and medium-sized entrepreneurship 

in Russia”, in particular from the appendix, 

which provides information in the context of 

the constitute entities Russian Federation. All 

indicators are given to a comparable form. To 

take into account the size of the territory and 
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the parameters of SMEs development, we scaled 

absolute indicators per capita, the average number 

of SMEs employees, etc.

When choosing indicators for the development 

of SMEs and the economic deve lopment of 

territories, we took into account the specifics of the 

formation of statistical indicators of the Federal 

State Statistics Service. It is also worth noting that 

all cost indicators have been cleared of the impact 

of price changes and brought to the price level of 

the base year. To improve the quality of clustering, 

we carried out an assessment of indicators for 

multicollinearity, according to the results of which 

the indicator X3 was excluded from the indicators 

taken into account during classification. Table 2 

gives descriptive statistics of the studied variables 

X1–X2, X4–X15. To optimize the size of the table, 

the data is presented at the beginning, middle and 

end of the analyzed period.

The coefficient of variation for all the studied 

years indicates that most indicators are charac-

terized by a high spread of values. Thus, with the 

Table 2. Descriptive statistics of the indicators of development of SMEs selected for 
clustering, taking into account the economic development of the territory

Indicator Year Average value Minimum value Maximum value 
Variation 

coefficient, %

Х1 2015 136385.22 16088.00 2625863.99 235.72

2018 141093.38 25352.84 1912070.55 195.86

2021 145858.63 32036.55 1701090.30 170.59

Х2 2015 18.59 1.50 36.50 41.96

2018 18.55 3.10 36.40 41.83

2021 18.27 2.41 44.97 43.95

Х4 2015 100.07 94.30 108.30 2.86

2018 102.40 92.60 114.40 2.30

2021 105.03 97.10 120.30 3.46

Х5 2015 6.76 1.80 30.50 56.07

2018 6.00 1.20 26.60 56.83

2021 5.92 2.00 31.10 66.72

End of Table 1

Designation Name of indicator Justification

Х11 Consumer price index, % Inflation as one of the indicators of macroeconomic 
environment is considered as determinants of SME 
development (Bekeris, 2012; Ipinnaiye et al., 2017)

Indicators characterizing the development of SMEs

Х12 Turnover of small and medium-sized enterprises per 
capita, rubles

Firm performance, along with financial performance 
indicators such as return on investment and return on 
equity, is usually measured by indicators such as return 
on sales and net profit margin (Li et al., 2009); the growth 
of SMEs is measured by turnover and employment 
growth (Leitner, Guldenberg, 2010); it is also important 
to consider entrepreneurial activity to assess the 
development of SMEs in regions (Zemtsov, 2016; Shpak 
et al., 2019)

Х13 Number of employees of small and medium-sized 
enterprises per capita

Х14 Number of SMEs per 1,000 population, units

Х15 Balanced financial result of small and medium-sized 
enterprises per employee, rubles

Source: own compilation.
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Indicator Year Average value Minimum value Maximum value 
Variation 

coefficient, %

Х6 2015 7.44 5.36 12.28 16.80

2018 7.43 3.92 11.51 17.09

2021 7.00 3.46 12.77 21.71

Х7 2015 27731.35 15190.61 72146.20 39.75

2018 27079.99 14047.65 72449.96 43.66

2021 27649.89 14003.02 78906.49 47.39

Х8 2015 271.07 158.80 426.60 21.18

2018 275.43 156.80 500.10 22.04

2021 288.57 165.40 568.50 23.96

Х9 2015 15.18 7.10 36.90 34.19

2018 14.26 5.80 34.40 35.83

2021 13.08 4.60 29.30 36.09

Х10 2015 20108.89 7485.00 48277.00 31.67

2018 20532.68 8604.20 48446.49 31.79

2021 20938.72 8081.13 47822.56 30.47

Х11 2015 112.88 110.33 127.64 2.03

2018 104.22 101.84 106.00 0.78

2021 108.46 103.67 111.82 1.18

Х12 2015 274364.80 17109.38 1150280.19 60.92

2018 257374.50 29268.75 1179351.59 61.82

2021 262857.79 34799.91 944921.35 58.93

Х13 2015 0.08 0.01 0.18 37.50

2018 0.08 0.01 0.15 37.50

2021 0.07 0.01 0.18 42.86

Х14 2015 13.41 1.56 31.94 40.12

2018 14.41 1.96 42.60 48.23

2021 12.87 2.75 33.74 43.51

Х15 2015 116079.73 -387053.00 434044.07 83.83

2018 184118.59 49975.26 1067081.26 82.46

2021 312378.54 -150254.22 1039113.47 49.75

According to: Federal State Statistics Service data. 

End of Table 2

exception of the GRP per capita physical volume 

index, the average duration of job search by the 

unemployed, the ratio of the average per capita 

money income to the subsistence minimum, 

the consumer price index, all other indicators of 

economic development and the development of 

SMEs differ significantly by Russia’s regions. This 

is the basis for the assumption about the possibility 

of forming clusters due to the high degree of 

differentiation of regions by the SMEs development 

level and the economic environment of their 

functioning.

Research results

Clustering by the k-means method is used for  

a predetermined number of clusters, the finding of 

which is a priority task. To solve this problem, first 

of all, we applied the “elbow method” (Yuan, Yang, 

2019) (Fig. 1). Also, to clarify the results, we carried 

out the construction of hierarchical clustering by the 

Ward method (Ward, 1963), which is recommended 

to be used at the initial stage of clustering (Punj, 

Stewart, 1983) (Fig. 2). Evaluation of the results 

showed that the optimal number of clusters in most 

years of the analyzed period is five.
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Figure 1. The optimal number of clusters by the “elbow method”

Source: own compilation.



118 Volume 16, Issue 4, 2023                 Economic and Social Changes: Facts, Trends, Forecast

Development of Small and Medium-Sized Enterprises in the Regions of Russia...

 

 

Figure 2. Hierarchical clustering by Ward method to determine  
the optimal number of clusters

Source: own compilation.
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Cluster analysis by the k-means method allowed 

identifying five groups of homogeneous regions  

for each year of the analyzed period. The results  

of clustering, as well as earlier tests for the optimal 

number of clusters, are given at the beginning, 

middle and end of the analyzed period (Fig. 3).

 

 

Figure 3. Results of cluster analysis of the RF regions by the development level of SMEs, 
taking into account the economic development of the territory by the k-means method

Source: own compilation.
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In order to visualize the movement of separate 

Russia’s constitute entities in clusters or to 

determine the constancy of their presence in a 

certain group for the period from 2015 to 2021, we 

present a summary of the results of cluster analysis 

in Figure 4.

Source: own compilation.

 

 

Figure 4. Results summary of the cluster analysis of the RF regions on the development level of SMEs, 
taking into account the economic development of territories for 2015–2021
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Chechen Rep.
Stavropol Krai

Rep. of Bashkortostan
Rep. of Mari El

Rep. of Mordovia
Rep. of Tatarstan

Udmurtia Obl.
Chuvash Rep. - Chuvashia

Perm Krai
Kirov Obl.

Nizhny Novgorod Obl.
Orenburg Obl.

Penza Obl.
Samara Obl.
Saratov Obl.

Ulyanovsk Obl.
Kurgan Obl.

Sverdlovsk Obl.
Khanty-Mansi AO – Yugra 

Yamalo-Nenets AO
Tyumen Obl. (without AO)

Chelyabinsk Obl.
Rep. of Altai
Rep. of Tyva

Rep. of Khakassia
 Altai Krai

Krasnoyarsk Krai
Irkutsk Obl.

Kemerovo Obl. – Kuzbass
Novosibirsk Obl.

Omsk Obl.
Tomsk Obl.

Rep. of Buryatia 
Zabaikalsky Krai

Rep. of Sakha (Yakutia)
Kamchatka Krai
Primorsky Krai

Khabarovsk Krai
Amur Obl.

Magadan Obl.
Sakhalin Obl.

Jewish AO
Chukotka AO
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During the study of the regional composition of 

clusters in dynamics from 2015 to 2021, we revealed 

the features of the trajectory of movement of 

territories by groups. In particular, the regions are 

moving only one cluster up or one cluster down, 

with the exception of Sevastopol, which, under 

the influence of significant investment injections 

in 2014 and 2015 and a significant increase in 

living standards against a low base, moved from the 

fifth to the third cluster in 2016, but subsequently 

consolidated in the fourth cluster. Also, the 

trajectories of moving regions are, as a rule, within 

the zone of two clusters. The relocation occurs as a 

consequence of changes in economic processes in 

the region and the SMEs development potential.  

A region with the potential for economic deve-

lopment and the development of SMEs is moving 

from the most typical cluster on a temporary or 

permanent basis to a more developed one. And 

the region that is sensitive to the external impact 

of negative factors moves to the cluster below. It 

is necessary to monitor and interpret the repeated 

transitions of the region from one cluster to another 

and the consolidation of the territory for two or 

more periods in the group after the transition, 

since a one-time movement, as a rule, is not 

supported by long-term trends in the development 

of the economic environment and changes in the 

activities of SMEs, may be caused by the specifics of 

collecting statistical data in the region or individual 

emissions.

We carried out the final clustering according to 

the principle of most years of the region being in a 

certain group for the analyzed period. The map of 

Russia shows the geographical location of the 

clusters obtained (Fig. 5).

The first cluster includes regions with a high 

level of development of SMEs against the 

background of a high level of economic development 

characterized by a very high standard of living 

and consumer spending. The cluster’s average 

indicators of the SMEs development are more 

than twice as high as the average indicators for 

the third cluster, which is characterized by an 

increased level of their functioning. The first 

cluster includes Moscow and Saint Petersburg.  

 

 

Figure 5. Map of clusters of Russian regions by the SMEs development level,  
taking into account the economic development of the territory

Source: own compilation.

Moscow

Saint Petersburg

Sevastopol

Clusters
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A favorable economic environment characterized 

by very high consumer demand due to the high 

standard of living, the diversity of the consumer 

market and the efficient transport and logistics 

system of its service, the development of the service 

sector, entertainment, recreation and tourism, the 

concentration of business and financial activity, acts 

as a potential for the SMEs development in these 

regions. As a rule, agglomeration and institutional 

factors are the key factors ensuring the current 

position of the territories under consideration in 

the first cluster.

Two regions have been consistently located in 

the second cluster throughout the entire period: 

Nenets and Yamalo-Nenets Autonomous okrugs. 

This cluster is characterized by an average SMEs 

development level against the background of a high 

level of economic development with dominant 

investments in fixed assets, provided mainly by the 

development of the fuel and energy complex, and 

per capita income. The incomes of the population, 

which are more than twice the average Russian level, 

on the one hand, form a stable solvent demand, 

on the other hand, are unsecured by supply in the 

consumer market. A significant part of the income 

due to the compressed consumer segment of the 

market is exported from the territories and spent 

in large cities and the nearest regional centers: 

Moscow, Saint Petersburg, Yekaterinburg, Tyumen, 

etc. High economic potential is not a lever for the 

development of SMEs and is constrained by the 

specifics of intraregional differentiation, high costs 

of doing business, a limited sales market due to the 

isolation of some municipalities, logistics features, 

the range of territories, low population density, etc.

The third cluster gathered regions with an 

increased level of SMEs development against the 

background of an average level of economic 

development with pronounced increased living 

standards and consumer spending. The regions of 

this cluster are fairly stable in it. The only region 

with the potential to move to another cluster is 

the Chukotka Autonomous Okrug. Since 2020, 

it has been moving to the second cluster due to 

more dynamic economic growth, an increase in 

fixed capital investment per capita, an increase 

in living standards while reducing the growth 

rate of key indicators of the functioning of SMEs 

relative to other regions of this group. The position 

of the regions in the third cluster as a whole is 

provided by resource, institutional, geographical 

factors. Basically, the position is formed under 

the influence of the effects of interregional 

interaction, favorable geographical location and 

wealth of natural resources of individual regions, 

human capital, developed infrastructure and 

institutions. A feature of this cluster is also the 

determination of SME development by high 

solvent demand against the background of a high 

standard of living.

The fourth cluster is formed by regions with an 

average level of development of SMEs against the 

background of an average level of economic 

development. In general, they also differ in the 

stability of being in a group. Nevertheless, there are 

regions in this cluster that have been in other groups 

for two or more years. For example, the Republic 

of Crimea, which moved in 2017 from the fifth 

cluster directly to the fourth, and Sevastopol, which 

in 2016 moved from the fifth cluster immediately 

to the third, but, having failed to maintain the set 

growth rates of the indicators under consideration, 

in 2018 found itself in the fourth cluster, in 

which it gained a foothold. The transition was 

ensured by high growth rates of key indicators of 

economic development and SMEs development as 

a result of the implementation of programs for the 

development of these territories and the formation 

of a free economic zone, as a result – a significant 

increase in investment in fixed assets, a decrease 

in inflation, an increase in living standards and the 

activation of entrepreneurial initiatives.
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Also, in the fourth cluster there are regions 

characterized by instability and sensitivity to 

changes. In particular, the Kurgan Oblast and the 

Republic of Khakassia have been classified in the 

fifth cluster since 2019. The transition was primarily 

due to a decrease in per capita income with a 

simultaneous increase in inflation, which caused 

a reduction in effective demand and affected the 

reduction in the number of SMEs and employees in 

the sector per capita. The statistics of the following 

years will show whether the movement of these 

regions will be final or a temporary deterioration 

of the situation. Based on the chosen principle 

of assigning a region to a particular cluster, they 

remain in the fourth cluster for the time being.

In the fifth cluster, which includes regions with 

a low level of development of SMEs and a low level 

of economic development, there are almost all 

subjects of the North Caucasus Federal District 

(except Stavropol Krai), as well as the republics of 

Kalmykia, Altai, Tyva, Buryatia, Zabaikalsky Krai, 

the Jewish Autonomous Oblast. The entry of most 

regions into this cluster is due to the low level of 

investment development, low rates of economic 

growth, an unfavorable institutional environment, 

a high level of informal employment, and a weak 

level of entrepreneurship development.

Table 3 presents the characteristics of the final 

clusters in more detail.

The results obtained based on the results of the 

cluster analysis generally confirm the assumption 

that the economic environment acts as a driver or 

forms constraints on the development of SMEs. The 

most significant is the first cluster, which accounts 

for 26% of all registered SMEs and almost 32% of 

turnover, while it is represented by only two regions. 

The attractiveness of the environment, the high level 

of business activity, the availability of resources 

for development, developed institutions are the 

key determinants that stimulate the development 

Table 3. Clusters of regions according to the development level of SMEs, 
taking into account the economic development of the territory

no Cluster characteristics Regions included in the cluster

Performance indicators of SMEs in 2021

% of 
enterprises

%  
of turnover

Turnover per 
organization, 
million rubles

1.

High level of SMEs development 
against the background of a high 
level of the region’s economic 
development characterized by 
very high living standards and 
consumer spending levels

Moscow, Saint Petersburg

26.25 32.20 36.72

2.

Average level of SMEs develop-
ment against the background 
of high level of economic 
development of the region

Nenets Autonomous Okrug, Yamalo-Nenets 
Autonomous Okrug  

0.21 0.23 32.28

3.

Higher level of SMEs 
development against the 
background of an average level 
of economic development with 
pronounced higher standards of 
living and consumer spending

Belgorod Oblast, Voronezh Oblast, Moscow 
Oblast, Kaliningrad Oblast, Leningrad 
Oblast, Murmansk Oblast, Krasnodar Krai, 
Republic of Tatarstan, Nizhny Novgorod 
Oblast, Sverdlovsk Oblast, Khanty-Mansi 
Autonomous Okrug – Yugra, Tyumen Oblast 
(without AO), Novosibirsk Oblast, Republic of 
Sakha (Yakutia), Kamchatka Krai, Primorsky 
Krai, Khabarovsk Krai, Magadan Oblast, 
Sakhalin Oblast, Chukotka Autonomous 
Okrug 

31.11 31.48 30.29
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of entrepreneurship in these regions. At the same 

time, the unfavorable economic environment 

determines the low level of development of SMEs. 

The fifth cluster is represented by twelve regions, 

which account for only 2.41% of registered SMEs, 

1.41% of their turnover, and one organization has 

the smallest turnover of all clusters (17.51 million 

rubles).

Discussion

In the paper, we proposed an approach to 

determine the parameters for conducting a cluster 

analysis of the development of SMEs, based on the 

use of not only indicators of the company’s deve-

lopment, but also indicators of the environment 

in which the company operates. The contribution 

of this study to the development of the metho-

dology of SMEs analysis is the use of the 

k-means clustering method to take into account 

the indicators of economic development of the 

territory and the development of SMEs in the 

classification together.

To carry out cluster analysis, we selected the key 

indicators of the region’s economic development, 

which form the external economic environment of 

the functioning of SMEs. The results obtained do 

not contradict the conclusions of modern research 

and complement them, thereby developing ideas 

about the influence of the environment and 

individual determinants on the development of 

SMEs.

no Cluster characteristics Regions included in the cluster

Performance indicators of SMEs in 2021

% of 
enterprises

%  
of turnover

Turnover per 
organization, 
million rubles

4.

Average level of development of 
SMEs against the average level 
of economic development of the 
region

Bryansk Oblast, Vladimir Oblast, Ivanovo 
Oblast, Kaluga Oblast, Kostroma Oblast, 
Kursk Oblast, Lipetsk Oblast, Orel Oblast, 
Ryazan Oblast, Smolensk Oblast, Tambov 
Oblast, Tver Oblast, Tula Oblast, Yaroslavl 
Oblast, Republic of Karelia, Komi Republic, 
Arkhangelsk Oblast (without AO), Vologda 
Oblast, Novgorod Oblast, Pskov Oblast, 
Republic of Adygea, Republic of Crimea, 
Astrakhan Oblast, Volgograd Oblast, Rostov 
Oblast, Sevastopol city, Stavropol Krai, 
Republic of Bashkortostan, Republic of Mari 
El, Republic of Mordovia, Udmurt Republic, 
Chuvash Republic, Perm Krai, Kirov Oblast, 
Orenburg Oblast, Penza Oblast, Samara 
Oblast, Saratov Oblast, Ulyanovsk Oblast, 
Kurgan Oblast, Chelyabinsk Oblast, Republic 
of Khakassia, Altai Krai, Krasnoyarsk Krai, 
Irkutsk Oblast, Kemerovo Oblast – Kuzbass, 
Omsk Oblast, Tomsk Oblast, Amur Oblast

40.02 34.68 25.94

5.

Low level of development of 
SMEs against the background 
of low level of economic 
development of the region

Republic of Kalmykia, Republic of Dagestan, 
Republic of Ingushetia, Republic of Kabardino-
Balkaria, Republic of Karachay-Cherkessia, 
Republic of North Ossetia-Alania, Chechen 
Republic, Republic of Altai, Republic of Tyva, 
Republic of Buryatia, Zabaikalsky Krai, Jewish 
Autonomous Oblast

2.41 1.41 17.51

Source: own compilation based on the results of cluster analysis, calculations of indicators are based on the Federal State Statistics 
Service data (https://rosstat.gov.ru/folder/210/document/13223) and the Unified Register of SMEs of the Federal Tax Service (https://ofd.
nalog.ru/index.html).

End of Table 3

https://ofd.nalog.ru/index.html
https://ofd.nalog.ru/index.html
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Among the key indicators that determine the 

economic environment of functioning and affect 

the SMEs development, researchers highlight 

investment development and economic growth, 

unemployment and inflation, and living standards. 

Investments in fixed assets have an impact on 

regional economic development and the SMEs 

growth turnover (Pinkovetskaya, 2018; Gherghina 

et al., 2020). In territories with a higher level of 

GDP (GRP) per capita, higher production scales 

of SMEs are recorded (Golikova, Kuznetsov, 2017), 

real gross domestic product per capita positively 

affects the growth of SMEs (Tambunan, 2008) and 

economic growth is a determinant of increasing the 

productivity of small and medium-sized enterprises 

(Surya et al., 2021). Researchers have repeatedly 

raised the issue of the impact of unemployment and 

its duration on entrepreneurial activity (Tarunina, 

Mavrina, 2015) and the creation of new firms 

(Storey, 1991; Mazzarol et al., 1999). The impact of 

inflation on the development of entrepreneurship is 

also in the focus of modern research (Bekeris, 2012; 

Ipinnaiye et al., 2017).

Economists also note that to characterize the 

state of the economy, it is important to take into 

account the income and consumption of the 

population (Kuznetsova, 2021). The standard 

of living has a direct impact on the SMEs 

development. High incomes ensure the availability 

of capital and consumer demand, which are 

factors of entrepreneurship development (Kremin, 

Rossoshansky, 2020), the compression of which 

negatively affects the number of SMEs (Zemtsov, 

Mikhailov, 2021). The economic environment 

is important for the development and growth of 

enterprises, as well as the market, driven primarily 

by real incomes per capita (Tambunan, 2009). A 

reduction in income and an increase in poverty 

entail negative economic consequences, which 

manifest themselves in a decrease in the purchasing 

power of the population and a change in the 

structure of demand toward a lower price segment, 

negatively affect the business activity of SMEs in the 

economy (Kelarev, 2021).

The questions raised in the works of researchers 

about the impact of macroeconomic indicators on 

the development of SMEs are significant for 

understanding the features of the functioning 

of SMEs in Russia’s regions, charac terized by 

uneven and high degree of differen tiation of 

economic development. The obtained clustering 

results confirm the assumption that it is the 

economic environment determined by the set of 

determinants under consideration that acts as either 

a driver or a limiter of the SMEs development. In 

economically depressed regions, the development of 

entrepreneurship is at a low level. In economically 

developed regions, with a high standard of 

living, SMEs are characterized by an increased 

development level.

The presented study has limitations that form 

opportunities for future research. First of all, we set 

the task to study the grouping of regions by the 

SMEs development level against the background 

of the regions’ economic development. But the 

resulting clusters contain regions with different 

social, geographical, technological, institutional 

and other profiles, indicators of which can be 

included in the analysis in order to identify 

additional features of the development of SMEs 

and work out a more targeted policy to improve the 

effectiveness of their activities. Also, in the work, 

we use secondary data for cluster analysis, which 

assume a limited number of variables collected by 

statistical bodies, and thereby the impossibility 

of including comprehensive indicators of the 

effectiveness and sustainability of the functioning 

of SMEs in the model.

In addition, the development of the results of 

the conducted research may be in the plane of using 

other clustering algorithms or a combination of 

them for comparative characteristics of the obtained 
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values. It is also possible to apply the research results 

for subsequent correlation and regression analysis 

within individual clusters in order to identify the 

determinants of the development of SMEs.

Conclusion

In the course of the research, we carried out the 

clustering of regions using the k-means method. For 

clustering, we used the Federal State Statistics 

Service data reflecting the development of 

SMEs and the economic development of 85 

Russia’s regions from 2015 to 2021. As indicators 

characterizing the economic development of 

the region and influencing the development of 

entrepreneurship, we took into account investments 

in fixed assets per capita, the share of investments 

aimed at reconstruction and modernization in the 

total volume of investments in fixed assets, gross 

regional product per capita, indices of the physical 

volume of gross regional product per capita, the 

unemployment rate, average duration of job search 

by the unemployed, average per capita money 

income, the ratio of the average per capita money 

income to the subsistence minimum level, the 

number of people with money incomes below the 

subsistence minimum level, consumer spending 

on average per capita, consumer price index. To 

characterize the SMEs activities, we selected 

the following indicators: the number of SME 

enterprises per 1,000 people of the population, the 

turnover of small and medium-sized enterprises per 

capita, the net financial result of small and medium-

sized enterprises per employee, the number of 

employees of small and medium-sized enterprises  

per capita.

To determine the number of clusters and obtain 

more reliable results, we simultaneously used the 

Ward method hierarchical clustering approach and 

the “elbow method”. We have found that the 

optimal number is 5 clusters. The conducted 

nonhierarchical cluster analysis by the k-means 

method allowed obtaining the following results. 

The first cluster includes regions with a high level of 

development of SMEs against the background of a 

high level of economic development of the territory. 

The second cluster is regions with an average level 

of development of SMEs against the background 

of a high level of economic development of the 

territory. The third cluster is regions with an 

increased level of SMEs development against 

the background of an average level of economic 

development with pronounced increased living 

standards and consumer spending. The fourth is 

regions with an average level of development of 

SMEs against the background of an average level 

of economic development of the territory. The fifth 

cluster is regions with a low level of development 

of SMEs against the background of a low level of 

economic development of the territory. In general, 

it is confirmed that the economic environment of 

functioning determines the level of development of 

SMEs. At the same time, there are special regions, 

such as Nenets and Yamalo-Nenets Autonomous 

okrugs, in which, despite a very high level of 

economic development, the performance indicators 

of SMEs are at an average level.

We also built a map of the final clusters, which 

helps to visually see their distribution across Russia’s 

territory, therefore, visualize the spatial features of 

the development of SMEs against the background 

of the economic development of territories and 

thereby take them into account in future studies, 

for example, when building spatial econometrics 

models.

The paper proposed a dynamic approach to  

the study of changes in the composition of clusters. 

The analysis of the movement of regions in clusters 

over the seven years of the analyzed period allo-

wed determining the trajectories of their move-

ment, stability or instability of the location of 

individual territories in the cluster. A feature of 

the trajectories was the movement only within 

the boundaries of the two clusters. Temporary or 

permanent relocation to a higher cluster is observed 

in regions with the potential for the development 
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of SMEs against the background of improving 

indicators of economic development of the 

territory, and regions sensitive to negative changes 

in the external environment move to the cluster 

below. The transition of regions to higher clusters 

can be ensured not only due to the intensification 

of economic development, taking into account the 

individual characteristics of a particular territory 

and maintaining high dynamics of indicators, 

but also by eliminating the limitations of the 

economic environment for the development of 

SMEs. The existing limitations of effective 

demand in the regions of the fourth cluster, 

which hinder the development of SMEs, can be 

overcome through its stimulation by improving 

the standard of living, the implementation of  

projects in the tourism and entertainment spheres 

to attract citizens from other regions, the develop-

ment of the retail market. It is also possible 

to shift the focus to measures to support SMEs 

in priority areas for each region, which, on the 

one hand, will attract financial resources for 

development, on the other hand, will reduce costs 

and the cost of final products and services, thereby 

stimulating consumer demand. For example, it 

can be subsidizing loans and leasing agreements, 

expanding subsidies for agribusiness, etc. For 

the second cluster, the key to improving the 

effectiveness and level of activity of SMEs can be 

the expansion of the sales market by developing 

transport infrastructure and improving logistics, 

improving the quality and expanding the range 

of products and services, including leisure and 

household, the development of services aimed at 

servicing large businesses, by transferring non-

core areas to SMEs and the implementation of 

large infrastructure projects in the fuel and energy 

sector.

The obtained results contribute to the deve-

lopment of the methodology of analysis of SMEs 

through the use of cluster analysis and can be used 

in further research to study in more depth the 

reasons for the relocation of regions to other 

clusters. Such an analysis, supplemented by 

a profile of regions reflecting distinctive cha-

racteristics, strengths and weaknesses, can be 

used to develop point-based and differentiated 

management decisions aimed at the formation 

and implementation of state policy to enhance 

the development and efficiency of SMEs, taking 

into account the economic environment of their 

activities.
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