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ABSTRACT:

The article presents the results of the assessment of
changes in the sectoral structure and number of
employees of small enterprises in the Russia. Authors
have developed models that describe the distribution
by regions of the country of specific values of the
number of employees per enterprise. The
development was based on information characterizing
the indicators of the number of jobs replaced per
enterprise in 2015-2016 on aggregates of enterprises
located in each of the regions of Russia.
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RESUMEN:

El articulo presenta los resultados de la evaluacion de
los cambios en la estructura sectorial y el nimero de
empleados de las pequefias empresas en Rusia. Los
autores han desarrollado modelos que describen la
distribucion por regiones del pais de valores
especificos del nimero de empleados por empresa. El
desarrollo se basé en la informacidén que caracteriza
los indicadores del nimero de empleos reemplazados
por empresa en 2015-2016 en agregados de
empresas ubicadas en cada una de las regiones de
Rusia.
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1. Introduction

The importance of the problem of accelerated development of small enterprises (hereinafter
- SE) in all regions of Russia is defined in the relevant Federal strategy for the period up to
2030 (The strategy for the development, 2016). One of the goals of the strategy is to
increase the share of workers in small and medium-sized enterprises to 35 percent of the
total number of employed people. Given the above, a study of the level of development of
small business and, in particular, its current structure and number of employees seems
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relevant.

In recent years, a number of works by domestic authors have been published, devoted to
the study of the structure of small business in certain regions. The greatest interest among
them are articles by Sitnikova E.V., Olabina V.V., Pidojmo L.P. about Kursk region (Sitnikova
et al., 2016), by Abdullina S.N., Safiullina K.G., Gataullina L.R. about Republic of Tatarstan
(Abdullina et al., 2016), by Dubynina A.V., Demyanov D.G. about Chelyabinsk region
(Dubynina et al., 2015), by Makhmudova M.M., Korolev A.M. about Tyumen region
(Makhmudova & Korolev, 2015), by Rakhmanova M.S., Schneider V.V. about Primorsky Krai
(Rakhmanova & Schneider, 2018). Trends in the development of enterprises in Russia in the
context of Federal districts and large municipalities are considered in the article by
Zilberstein O. B., Shklyar T.L. Avtonomova S.A., Shilina M. G. (Zilberstein et al., 2018). The
works (Sorokina, 2016; Zakirova, 2015) considered the sectoral features of the activities of
small enterprises. At the same time, the key performance indicators of small enterprises
were previously considered (without regional specification) in 2011-2013 (Balynin, 2013),
and then small and medium enterprises (Pinkovetskaia & Balynin, 2018). At the same time,
unfortunately, to the integrated analysis of the existing number and number of employees of
the SE, up to now, not enough attention has been paid.

For small enterprises, in accordance with the current Russian legislation (On the
development of small and medium businesses, 2007) are legal entities with up to 100
employees. In addition, the criteria are the share of state and municipal property in the
authorized capital and the marginal values of the proceeds from the sale of goods (works,
services), as well as the book value of assets.

2. Methods and techniques of scientific research

The purpose of the study, the results of which are presented in this article, was to study the
sectoral structure of small business, as well as to determine patterns that are characteristic
of the current number of employees employed in one small enterprise across Russian
regions. At the same time, the following tasks were solved: the main types of economic
activities in which small enterprises were most widely used were identified, for each of them
an assessment was made of the distribution of the number of employees in small business
enterprises by region, as well as changes in these indicators in 2016 compared to 2015.

One of the important indicators of business activity is the specific number of employees per
enterprise. This indicator is of great practical importance, since it is necessary for solving a
wide range of small business development tasks. It is used in justifying the estimated need
for labor resources, in planning and forecasting the development of the business sector in
the regions.

As shown in the paper (Pinkovetskaya, 2015), modeling the distribution of the relative
values of indicators characterizing the activities of the aggregates of enterprises formed on a
territorial basis, it is advisable to carry out using the density functions of the normal
distribution. This article presents the methodology and tools for assessing the parameters of
such functions, as well as the requirements for the source data that were used in the
research process.

The functions developed in the process of modeling make it possible to identify patterns
characteristic of the current values of the number of employees of small enterprises, and in
particular, the average values of specific indicators, as well as their differentiation by regions
of Russia.

The study was based on data on the number of small enterprises and the number of
employees employed in them in 2015 and 2016. These data were taken based on the results
of official statistical observations of the activities of the SE in Russia (Federal State Statistics
Service, 2017). The data characterizing the aggregate of SE located in 82 regions of the
country, including 22 republics, 9 territories, 46 regions, 1 autonomous region, 1
autonomous region and 3 cities of federal significance were taken into account.

In fig. 1. presents the dynamics of changes in the number of small enterprises in the
Russian Federation in 2011-2015. in the context of economic activities: agriculture (TEA A),



fishery, fish farming, (TEA B), mining (TEA C), manufacturing industries (TEA D), production
and distribution of electricity, gas and water (TEA E), building (TEA F), wholesale and retail
trade (TEA G), hotels and restaurants (TEA H), transport and communication (TEA I),
financial activities (TEA K), real estate transactions (TEA L), education (TEA M), health care
(TEA N), provision of communal, social and personal services (TEA O).

Figure 1
Dynamics of the number of small enterprises in terms of types of economic activity in 2011-2016.
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The analysis showed that in all types of economic activity the number of enterprises
decreased. So, in particular, the greatest changes were revealed in education (-46.44%), the
provision of other communal, social and personal services (-43.02%) and real estate
operations, leasing and the provision of services (-42.25%). At the same time, the smallest
changes were recorded in mining (-5.65%), fishing and fish farming (-6.56%).

Figure 2 presents the dynamics of changes in the number of employees in various types of
economic activity. It is important to note that against the background of a decrease in the
number of people employed in small businesses by 24.38%, growth was recorded in two
types of economic activity: in fisheries and fish farming (by 6.95%) and mining (by 3.27%).

Figure 2
Dynamics of the number of humber of employees in terms of types of economic activity in 2011-2016.
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A fragment of empirical data on the example of small enterprises specialized in
manufacturing industries located in six regions is given in table 1. In this table, along with
the number of SE and the number of employees employed in them (listed in columns 3 and
4 of table 1) are also presented in the column 5 the results of calculations of the humber of
employees per enterprise in the relevant region.

Table 1
Fragment of empirical information on small manufacturing enterprises in six regions

No. Regions of Russia Number of Amount Number of
workers, small employees per

thousand people enterprises, enterprise, pers.

thousand
1 Belgorod region 17,6 2,5 7,0
2 Bryansk region 11,6 1,4 8,3
3 Vladimir region 27,8 3,0 9,3
4 Voronezh region 21,8 3,0 7,3
5 Ivanovo region 25,3 3,2 7,9
6 Kaluga region 16,6 2,1 7,9

Source: compiled and calculated by the authors



3. Results of scientific research

The data on the number of small enterprises and the number of their employees in Russia,
as well as the existing structure of these indicators by type of economic activity in 2016, are
shown in Table 2. For comparison, similar data for 2015 is presented in parentheses.

Table 2
Characteristics of small enterprises

No. Types of economic Amount Weight, % Number of Weight, %

activity small workers,

enterprises, thousand people

thousand
1 2 3 4 5 6
2 Bcero 2770.6 100.0 11040.1 100.0
(2222.4) (100.0) (11330.7) (100.0)
3 Agriculture 61.3 2,2 474.5 4.3
(56.2) (2.5) (417.7) (3.7)
4 Fishing, fish farming 4.8 0.2 25.7 0.2
(4.2) (0.2) (23.8) (0.2)
5 Mining 10.3 0.4 57.7 0.5
(8.6) (0.4) (60.2) (0.5)
6 Manufacturing industries = 245.8 8.9 1609.6 14.6
(210.5) (9.5) (1716.7) (15.2)
7 Production and 15.7 0.6 145.3 1.3
d|5tr|but|0n Of (13.7) (0.6) (158.1) (1.4)
electricity,
gas and water
8 Construction 336.0 12.1 1403.1 12.7
(262.7) (11.8) (1361.4) (12.0)
9 Wholesale and retail 1032.1 37.3 3183.7 28.8
trade (801.8) (36.1) (2974.9) (26.3)
10 Hotels and restaurants 79.4 2.9 444.5 4.0
(67.5) (3.0) (487.0) (4.3)
11 Transport and 215.4 7.8 690.4 6.3
communication (153.5) (6.9) (724.3) (6.4)
12 Real Estate Operations 600.7 21.7 2322.1 21.0

(503.8) (22.7) (2657.0) (23.4)



13 Education 9.9 0.4 23.2 0.2

(8.1) (0.4) (22.9) (0.2)

14 Health care 42.6 1.5 276.8 2.5
(37.5) (1.7) (310.4) (2.7)

15 Provision of community, @ 75.0 2.7 287.1 2.6
social and personal (60.9) (2.7) (324.9) (2.9)

services

Source: compiled and calculated by the authors

Analysis of the data given in Table 2 shows that for the period from 2015 to 2016 there was
a significant (almost 25%) increase in the number of small enterprises. At the same time,
there was a decrease of 2.6% in the number of employees. The increase in both the number
of SE and the number of employees was observed only in such activities as wholesale and
retail trade, construction, agriculture, as well as fishing and fish farming. The distribution of
the number of enterprises and the number of employees for the period considered in the
table has not undergone significant changes. The most widespread in Russia were
commercial enterprises, which accounted for more than a third of all small enterprises. A
significant proportion are also enterprises specialized in real estate operations (about 22%).
The specific weight of transport and communication enterprises, processing industries and
construction are in the range from 7% to 12%. These same activities dominate the structure
of the number of employees of small enterprises. In total, these five types of economic
activity accounted for 87.8% of enterprises in 2016 (87% in 2015) and 83.4% of workers
employed in small businesses in 2016 (83.3% in 2015). Thus, the total share of MPs of
these five types of activity has remained almost unchanged over the year.

The share of MPs related to each of the eight other activities is significantly less. Taking this
into account, we further consider the specific number of employees per small enterprise
belonging to the five main types of economic activity: wholesale and retail trade, real estate,
transport and communications, manufacturing, and construction.

At the next stage of work, the authors developed models describing the distribution by
regions of the country of specific values of the number of employees per enterprise,
established both in all small enterprises as a whole and in five main types of economic
activity. The development of these models was based on information characterizing
indicators of the number of jobs replaced per enterprise in 2015 and 2016, on the aggregate
of enterprises located in each of the regions of Russia.

Y

Models are, as mentioned earlier, the density function of the normal distribution. Such functions ( ), describing the

number of employees per small enterprise ( X , people) according to the data for 2016, are as follows:
- by aggregates of all small enterprises
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Similarly, the functions of the density of the normal distribution according to the data for 2015 were developed:
- by aggregates of all small enterprises:
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- wholesale and retail trade:

p ()= 64.56
O 0.80x 2

- by transport and communication organizations:
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The quality of the developed models was tested according to the criteria of Kolmogorov-Smirnov, Pearson and Shapiro-Fork.

~(x9-3.62)2
e 2x0.80x0.80

H _(10)

H (11)

Table 3
Estimated values of statistics

Estimated value by quality criterion
Number of function

Kolmogorov-Smirnov Pearson Shapiro-Wilk

1 2 3 4

(1) 0.02 0.65 0.98
(2) 0.03 2.11 0.97
(3) 0.07 3.82 0.95
(4) 0.05 2.05 0.96
(5) 0.05 3.04 0.95
(6) 0.03 1.71 0.97
(7) 0.03 0.85 0.98
(8) 0.03 0.85 0.98
(9) 0.03 0.69 0.99
(10) 0.07 2.70 0.96
(11) 0.04 3.45 0.95
(12) 0.06 1.99 0.97

Source: compiled and calculated by the authors

The calculated values of statistics by the Kolmogorov-Smirnov criterion (given in the second



column of table 3) are in the range from 0.02 to 0.07 and less than the table value, which at
a significance level of 0.05 is 0.152. Similarly, a comparison of calculated values from 0.65
to 3.82 (listed in the third column of table 3) with a table value of the Pearson criterion
equal to 9.49 showed that they are all less than the table value. Statistics based on the
Shapiro-Vilk criterion (listed in the fourth column of table 3) with values from 0.95 to 0.98
exceed the table value of 0.93 at a significance level of 0.01. In addition, a logical analysis
of the developed models was carried out, which showed that they well approximate the
original data in the entire range of their changes. In general, it can be concluded that,
according to all the criteria considered, the functions developed are of high quality and well
describe the patterns under study.

3.1. Discussion

Density functions of the normal distribution allow you to determine the average values of the
indicators and the intervals of their changes based on the values given directly in the
functions. So, the intervals of change of indicators for the majority (68%) of Russian regions
are calculated based on the values of standard deviations. At the same time, to calculate the
boundaries of the interval, the specified deviation is added and subtracted accordingly to the
average value of the indicator.

Average values and intervals of change in the number of employees per one small enterprise
according to the data for 2015 and 2016 are summarized in table 4. They are based on the
functions of the density of the distribution (1) - (12).

Table 4
The number of employees per SE, people

No. 2015 2016
Types of economic activity
average change average change
value interval value interval
1 2 3 4 5 6
1
aggregates of all small 5.33 4.35-6.31 4.47 3.49-5.45
enterprises
2 manufacturing industries 7.65 5.70-9.60 6.53 4.70-8.36
3 construction companies 4.87 3.79-5.95 3.99 2.69-5.29
4 wholesale and retail trade 3.62 2.82-4.42 3.23 2.36-4.10
5 transp.ort'and communication 4.60 3.56-5.64 3.46 2.30-4.52
organizations
° >E, carrying out operations | 4 g¢ 3.89-6.03 | 3.81 2.70-4.92

with real estate
Source: compiled and calculated by the authors

The average number of jobs replaced in one small enterprise was about 4.5 people in 2016.
The highest rate was observed in the enterprises of processing industries - 6.5 people. For
the four other types of activities, the average values of the specific number ranged from 3.2
to 4 people. A high figure for manufacturing industries seems logical, since such SE have
more complex and diverse technological processes. It is important to emphasize that even in
small enterprises related to manufacturing, in most regions the number of employees per



enterprise does not exceed 9 people (column 5 of table 4). This indicates that the number of
employees in the absolute majority of SE is far from the maximum statutory value of this
indicator - 100 people.

A comparative analysis of the average values of the number of workers employed in one SE
shows a significant (up to 25%) decrease in these indicators in 2016 compared to 2015,
both in all enterprises and in SE specialized in each of the five main activities. In our
opinion, this negative trend was due to the crisis in 2016. The deterioration in market
conditions caused a decrease in the number of employees in enterprises. The latter required
the combination of different functions by employees, which leads to low efficiency of
enterprises, reduced product quality and increased entrepreneurial risk.

The values of the number of employees per enterprise vary significantly in specific regions of
Russia, as can be seen from the ranges of changes in these indicators, shown in columns 3
and 5 of table 3. This indicates a significant differentiation of these indicators within the
considered sets of enterprises. Therefore, of particular interest is the identification of regions
in which the values of indicators of the specific number of employees in the aggregates of
small enterprises are respectively less than the lower limit and greater than the upper limit
of the intervals. The results of this analysis on the example of the totality of all SE are given
below.

In terms of aggregates of small enterprises, the number of employees smaller than the
lower limit of the interval (3.49) took place in 2016 in the following regions: Yaroslavl and
Novosibirsk regions, republics of Karelia, Ingushetia, Altai and Karachay-Cherkessia,
Primorsky and Perm territories, city St. Petersburg.

Of interest are regions in which the number of employees per enterprise is greater than the
upper limits of the intervals given in column 6 of table 4. In the aggregates of small
enterprises, this situation took place in 2016 in nine regions such as Kaluga, Vladimir,
Voronezh, Kursk , Orenburg, Kurgan, Nizhny Novgorod and Lipetsk regions, Republic of
Bashkortostan.

Of considerable interest is the comparison of the obtained value of the average number of
employees per SE (given in Table 4) with similar indicators for foreign countries. The
average number of employees per SE in the regions of Russia almost coincides with that in
Canadian enterprises, which in December 2015 was 4.0 people (Key small business
statistics, 2016). On average, in the countries of the European Union (EU) the number of
employees employed in one enterprise is 5.9 people (Statistics Explained, 2018). This is
25% higher than the corresponding figure for 2016 in Russian regions. For the majority
(68%) of the EU countries, the values of the specific number of employees of SE are in the
range from 3.85 to 7.51. That is, the lower limit of the interval for EU countries is close to
the corresponding value for the regions of Russia (column 6 of table 4), and the upper limit
of the interval is 1.3 times larger than the corresponding value for the majority of regions of
Russia. At the same time, as noted above, in Russia there are nine regions in which the
number of employees per enterprise was close to the level characteristic of most EU
countries. This indicates the presence of reserves for the growth of the number of SE
employees in our country.

4. Conclusion
The results of the research, containing scientific novelty, include the following:

1. For the years 2011-2016 the number of small enterprises decreased by 28.75%, and the
number of employees by 24.38%. At the same time, it is important to note that despite the
decrease in the number of small enterprises, an increase in the number of workers was
revealed in two types of economic activity: in fisheries and fish farming (by 6.95%) and in
mining (by 3.27%).

2. It is shown that for the period from 2015 to 2016 there was a simultaneous increase in
the number of small enterprises and the number of employees only in such activities as
wholesale and retail trade, construction, agriculture, as well as fishing and fish farming.

3. In 2016, the five main types of economic activities of the MP were wholesale and retail



trade, real estate operations, transport and communications, manufacturing, construction. It
was proved that they accounted for 87.8% of MP and 83.4% of workers employed in these
enterprises.

4. The possibility of using the functions of the density of the normal distribution as tools for
analyzing patterns that characterize the number of employees per MP, as well as by type of
activity, was confirmed.

5. The average values of the number of employees per one enterprise have been
determined. The trends of these values for the period from 2015 to 2016 are established.

6. The intervals of changes in the number of employees per one enterprise, characteristic of
the majority (68%) of the regions of Russia, have been determined. The regions in which
the values of the specific number of employees in the aggregates of small enterprises are,
respectively, less than the lower limit and more than the upper limit of the intervals.

7. A comparative analysis of the number of employees per enterprise in the regions of
Russia and a number of foreign countries was carried out.

The research results can be used when carrying out scientific work related to the justification
of the estimated number and number of employees of enterprises, the formation of
measures to improve the efficiency of the business sector, as well as the modernization of
the economic policy of the Russian Federation in order to stimulate economic growth and
welfare of citizens. The functions of the density of the normal distribution given in the article
can be used to justify the concepts, plans and programs for the development of small and
medium-sized businesses in the regions and municipalities.

The practical significance of the research results is related to the possibility of their use
directly by entrepreneurs (especially beginners) in assessing the possibilities of creating
enterprises and determining the estimated number of employees. In addition, the results of
the work can be applied by departments of regional and municipal government bodies
engaged in the formation of projects and programs for the development of entrepreneurship,
including on the development of entrepreneurship in those regions and municipalities.

Prospects for further research related to the consideration of the differentiation of the values
of the number of employees for the SE sets related to the 8 other types of economic activity.
Also of interest is the analysis of indicators by sets of small enterprises located in the
municipalities of specific regions.
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