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ABSTRACT:
The objective of this research is to assess the
prevailing demography of enterprises in Russia,
creation rates and liquidation. In the process of
research the following indicators were examined for 19
types of economic activity and 82 regions of Russia for
the years 2017 and 2018: ratio of new enterprises in
the total number of functioning enterprises, ratio of
liquidated enterprises, as well as ratio of the number of
new and liquidated enterprises. As the initial data we
used official information. 
Keywords: enterprises birth rates, enterprises death
rates, economic activities, demography of enterprises.

RESUMEN:
El objetivo de esta investigación es evaluar la
demografía predominante de las empresas en Rusia,
las tasas de creación y la liquidación. En el proceso de
investigación, se examinaron los siguientes indicadores
para 19 tipos de actividad económica y 82 regiones de
Rusia para los años 2017 y 2018: proporción de
nuevas empresas en el número total de empresas en
funcionamiento, proporción de empresas liquidadas,
así como proporción de El número de empresas nuevas
y liquidadas. Como datos iniciales utilizamos
información oficial.
Palabras clave: tasas de natalidad de empresas,
tasas de mortalidad de empresas, actividades
económicas, demografía de empresas.

1. Introduction
Lately, researchers believed the enterprise as a developing facility that has a certain life cycle. In
their opinion, all enterprises go through several phases from birth to termination of activity. There
are well-known descriptions of cyclic models of enterprise development, which included only three
stages (Downs, 1967; Lippitt & Schmidt, 1967; Scott, 1976; Katz & Kahn, 1978). Adizes (1999)
presents ten stages of the life cycle. The paper presents a full and detailed list of steps on the
appearance of the enterprises prior to the termination of their activities. The most logical approach
is analyzed in the works (Hanks, et al, 1993; Miller & Friesen, 1984; Lester, Parnell &
Carraher, 2003). They proposed theoretical and empirical justifications for the appropriateness of
considering the five main stages of the life cycle of enterprises: formation, accumulation, maturity,
diversification, decline.  It should be noted that the majority of the studies pay most attention to
the relationship between the phases of development, maturity, aging and their respective
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strategies. Moreover, in our opinion, the assessment of the prevailing levels of birth and death has
still not been adequately reflected in the research. 
The problem with the creation and liquidation of enterprises seem especially relevant for the
analysis of trends and patterns of development in today`s Russian economy. Estimation of the
number of enterprises created and those that ceased operations allows us to assess the direction
of national economy transformation. This is from Strategy for development (2016) in which
presented program of development entrepreneurship in Russia till 2030.
During the study, we ask the following questions, devoted to small in medium enterprises in
Russia: how does industry specialization as well as their territorial location affect the creation of
new enterprises and liquidation of other enterprises? At the same time we respond to recent calls
in the literature for more systematic studies of the characteristics of the impact of industry and
regional aspects on the birth and death of enterprises (Frolova, 2013). In the course of the study
we assess the levels of creation and liquidation of enterprises that have developed in the Russian
business.  
 The assessment of these indicators seems important in connection with the implementation of the
Strategy for development (2016). The results of the carried out study are necessary for the public
authorities of the Russian Federation and each of its regions.
The study will provide new information on industry and regional characteristics of the creation and
liquidation of enterprises. The availability of such information is necessary for potential
entrepreneurs to make substantiated decisions about starting a business. In addition, government
agencies need relevant data to formulate development plans and programs for
the business sector.
Our study makes an important contribution to the literature. With information on the relative
density distribution as to the type of economic activity and regions of Russia regarding newly
created and dead enterprises of the total number of existing enterprises.
The main part of the article is organized as follows. The second section presents literature review
touching on the problems of birth and termination of enterprises. The third section presents the
research methodology, its design, data source. The fourth section presents sectoral analysis of the
proportion of newly birth and death enterprises according to the data for the years 2017 and
2018. The fifth section presents models that describe the regional analysis of the proportion of
newly birth and death enterprises. The Conclusion completes the study.

 2. Literature Review
The problems of creation and termination of enterprises have received some coverage in the
previously carried out studies.  Estimation of indicators characterizing the level of creation and
liquidation of enterprises, according to the author of paper (Puhakka, 2007) is crucial to ensure
the stability of the economy. Hong & Daly (2005) noted that new organizations stimulate
competition and encourage older firms to improve their efficiency. Bruce et al (2009) assert that
successful new organization can bring significant benefits to regional and national economy in the
form of new products, new jobs and tax revenues. 
The reasons for the companies liquidation are varied. Watson (2003), Gibson & Cassar (2005)
considered the reasons for termination of the activities in enterprises as bankruptcy, intention to
prevent  further  operation  losses,  the company owner's unwillingness to continue the company
operation . Many organizations (Papaoikonomou & Segarra, 2012; Konstantinos &
Triantafyllopoulos, 2014) come out of business due to the shock of the demand for goods and
services because of economic crisis. In (Thornhill & Amit, 2003) systemic differences were
identified in the reasons for death of enterprises , which indicate that failures among young firms
can be explained by  lack of managerial and technological knowledge, and failures of old firms are
explained by their inability to adapt to environmental changes. 
Among the works of (the Russian) authors dedicated to the birth and death of enterprises in the
Russian cities the following works account for major interest. Sibirskaya, Oveshnikov & Makhova
(2018) emphasize the need to improve the statistical tools for the formation of business
demography indicators. Zaporogceva (2014) provides the analysis of the life cycles of
enterprises. The number of enterprises died in connection with their merger or acquisition by other
organizations (Karelina & Mkhitaryan, 2018). Vysotskaya (2018) indicates that  the data on
business in Russia over the past 10 years demonstrate the elimination of more small businesses ,
compared to the newly created. The reasons for this are complex and constantly reforming
legislation; unstable ruble exchange rate; high interest rates on loans; high tax burden; large



deductions to insurance funds. Kolmakov (2016) examines the indicators of institutional changes
in the field of entrepreneurship, in particular the number of created and liquidated legal entities
and individual entrepreneurs. Polyakova, Eremeeva & Polyakov (2018) offered economic models of
probability of bankruptcy enterprises in real sector. Miroshnikova (2018) showed the reasons for
the liquidation of enterprises in Primorsky Territory in 2017 were as follows - shortage of financial
resources; lack of workers of required qualifications; high tax rates; ruble depreciation and
inflation; decline in demand for products.
However, to date integrated assessment, achieved features birth and death of enterprises have
not been given sufficient attention in Russia. In addition, we determine proportion of birth
enterprises, proportion of dead enterprises as a share to whole quantity of small and medium
enterprises in Russia. More over we offer ratio between the number of birth and dead enterprises.
This paper is devoted to one of the approaches to such an assessment.

3. Methodology
 The purpose of the study is to assess the prevailing demography of enterprises, namely, birth and
death rates.
The studied indicators are the specific gravities of the number of new created and dead
enterprises in the total number of enterprises operating in the studied periods. 
To ensure a comparative analysis we considered the years 2017 and 2018.
An analytical assessment was based on two aspects of enterprise demography: industrial and
regional. The industry aspect was based on the assessment of birth rates and death in 19 different
types of economic activity.
The regional aspect was based on the assessment of birth rates and death of enterprises located
in each of 82 regions of Russia.
The following indicators were considered for the years 2017 and 2018:
-  A proportion of new enterprises from  the total number;
-  A proportion of liquidated enterprises in the total number;
-  The prevailing ratio of the number of new and dead enterprises .
Frolova (2013), United States Small Business (2016), Ilyasov ( 2018) suggested that the
economic activities of enterprises and regions have a significant impact on the levels of creation
and liquidation of enterprises.  Considering the fact that a comparative analysis of enterprises in
Russia has not been conducted, the following hypotheses were tested in our study.
Suggested Hypothesis:
Hypothesis 1: The type of economic activity have a significant differentiation in the gravity in
enterprises creation and mortality.
Hypothesis 2:  The economic characteristics of each region have a significant differentiation in
enterprises  creation and mortality.
From the Chebyshev theorem (Kramer, 1962) follows that individual random values can have
significant distinctions, in so doing, their arithmetic mean is relatively stable. A similar conclusion
follows from the central limit theorem (Jenish and Prucha, 2009), which establishes that the
arithmetic mean of quite a large number of independent random values loses the character of a
random value. Thus, our indicators are random values that may have a significant spread, but we
can foresee the significance of their arithmetic mean.
Note that in accordance with the Lyapunov theorem, the distribution of the average values of
independent random values approaches the normal distribution, if the following conditions are
met: all values have finite mathematical expectations and dispersion, none of the values is not
sharply different from the rest. The mentioned above conditions correspond  the values of relative
investments in SMEs by regions. As Gmurman V.E. (2003) pointed out, the distribution of random
values is fast enough (more than ten observations) approaching the normal distribution. The
number of SMEs located in each region and related to specific size categories and types of
economic activity ranges from hundreds to tens of thousands, which is much larger than the
criterion by Gmurman V.E. In our paper, we used the methodical approach, which was based on
the spatial data. Similar approach was considered in the work (Schröder and Yitzhak, 2014).
Thus, there are theoretical prerequisites for using the functions of normal distribution to describe
the differentiation of relative indicators by regions of Russia.



As already indicated in the literature review, considerable experience has been gained in using of
normal distribution functions to describe the distribution of empirical indicators.
Thus, the estimation of our indicators given in our paper, included the information on all
enterprises in Russia and was based on functions of normal distribution.
Testing of suggested hypothesis was based on functions density of normal distribution. As shown
in (Pinkovetskaia, 2015), it is advisable to model the distribution of the values of specific
indicators characterizing the activity aggregates enterprises formed on a territorial basis using the
density functions of the normal distribution. In our work the methodology and tools for estimating
the parameters of such functions are presented, as well as the requirements for the source data
that are used in the modeling process.
The initial information used in the research process was based on the official information from the
Federal State Statistics Service on institutional transformations in the economy. Empirical data
was generated for 19 types of economic activity and 82 regions. Such materials were used
as indicators of demographics of enterprises for all 3802 thousand enterprises (in 2017) and 3434
thousand enterprises (in 2018) that operated in Russia (Federal service of state statistic, 2019).

4. Research Results
 The proportion of new and dead enterprises is determined in relation to the total number
of enterprises operating in the corresponding year. The values   of these indicators by the type of
economic activity are given in columns 2-5 of Table 1.

Table 1 
Description of Specific Gravities of New 
and Dead Enterprises 2017-2018 years

 Types of economic
activity

 Proportion of
new enterprises ,%

 

Proportion of
dead enterprises ,%

 

Ratio between the number
of new and
liquidated enterprises

 2017 2018 2017 2018 2017 2018

Agriculture, forestry,
hunting, fishing and
fish farming

3.99 3.56 11.06 10.00 0, 36 0.36

Mining 9.18 8.83 11.63 11.20 0.79 0.79

Manufacturing
activity

8.15 6.98 13.21 13.41 0.62 0.52

Electricity, gas and
steam supply

5.66 4.89 11.18 10.5 0.51 0.47

Water supply, water
disposal, waste
disposal

7.7 7.03 11.93 11.25 0.65 0.62

Construction 12.98 12.16 14.71 16.25 0.88 0.75

Wholesale and retail
trade

10.67 8.92 18.04 22.17 0.59 0.40

Transportation and
storage

12.37 10.08 13.1 14.52 0.94 0.69

Activities of hotels
and public catering
enterprises

9.15 8.40 13.19 14.60 0.69 0.58



Information and
communications
activities

9.06 7.31 11.29 13.75 0.80 0.53

 Financial and
insurance activities

7.63 6.57 15.62 18.35 0.49 0.36

Real estate
operations

4.27 3.71 8.14 8.39 0.52 0.44

Professional,
scientific and
technical activities

9.03 8.08 11.62 13.97 0.78 0.58

Administrative and
related activities

10.73 9.29 12.26 14.83 0.88 0.63

State administration
and Security

1.96 1.41 3.84 3.74 0.51 0.38

Education 2.04 1.83 4.83 4.66 0.42 0.39

Health and social
services

7.27 6.65 5.82 6.00 1.25 1,11

Activities in the field
of culture, sports and
leisure

7.69 6.85 9.87 10.67 0.78 0.64

Other types of
services

6.00 5.25 8.11 9.10 0.74 0.58

Source: Authors calculation, based on official statistical information (Federal service of state statistic, 2019)

According to the data presented in Table 1 in 2018 the newly created enterprises accounted for
the range from 1.41% to 12.41% of the total number of enterprises in various activities.  In 2017
the corresponding values   ranged from 1.96% to 12.98%. The largest share of new enterprises in
the total number of enterprises that functioned both in 2017 and in 2018 was noted in
construction. This indicator was slightly lower for the organizations providing transport services
and cargo storage. High values   of specific gravities have occurred in such economic activities as
wholesale and retail trade, mining and administrative activities. That is, these types of activities
were most attractive when creating new enterprises. The lowest values   of these indicators were in
the sectors of public administration and ensuring security, as well as education. It should be noted
that the weights of new enterprises in the total number of enterprises operating in 2018 for all
types of activities decreased compared to 2017.
The largest share of liquidated enterprises in the total number of enterprises that functioned both
in 2017 and in 2018 was noted in wholesale and retail trade. High specific weights
of liquidated enterprises took place in such industries as financial and insurance activities and
construction. Note that trade and construction activities are characterized by high levels of both
creation and liquidation of the organization.  The smallest values   of specific weighs of
liquidated enterprises were in state administration, healthcare and education. Specific weights of
liquidated enterprises in the total number of enterprises that functioned in 2018 for most types of
activities increased compared to 2017. Reducing the elimination level in 2018 was
noted in agricultural organizations, water supply, state management and education.
The  analysis of the data shown in Table 1 allowed us to conclude that hypothesis 1 on the
existence of a significant differentiation of the specific gravities of created and
liquidated enterprises in the total number of enterprises by the type of economic activity was
confirmed.



The analysis make it possible to conclude:
Significant differentiation of the specific weights of created and liquidated enterprises in the total
number of enterprises by types of economic activity was confirmed (Hipothesis 1).
Of considerable interest are the ratios of the number of new and liquidated enterprises, shown in
columns 6 and 7 of Table 1. The analysis of the data indicates that there
are fewer new enterprises, both in 2017 and in 2018, than those that were liquidated for the vast
majority of activities, with the exception of health care and social services. At the same time the
largest prevalence of liquidated enterprises in 2018 was noted in agriculture, financial and
insurance activities, public administration, education, as well as wholesale and retail trade. The
number of liquidated enterprises in these sectors was 2.5 times higher than the number of newly
created. This situation seems to be negative for the country's economy and creates real threats of
recession (Frenkel, 2018).
A statistical model was developed to describe the distribution by region of the specific gravities of
new and liquidated enterprises in their total number for each of the regions. The models are, as
indicated earlier, density functions of normal distribution. Such functions (Y) describing the
distribution by region of the values   of the specific gravities of new enterprises (x,%) are given
below:
- according to the data for the year 2017

 - according to the data for the year  2018                          

The functions (Y) that describe distribution by region of the specific gravities of
liquidated enterprises (x, %) are given below:
- according to the data for the year 2017

 
- according to the data for the year 2018 

 
The quality of the developed models was evaluated using three tests. A computational experiment
showed that the calculated values   of the statistics according to the Kolmogorov-Smirnov Test  are
in the range from 0,023 to 0,075 and less than the tabulated value, which at a significance level of
0.05 amounts to 0.152. The calculated values   according to the Pearson test are from 0, 200
to 2,638 less than the tabulated value equal to 9.49. All calculated values   of statistics on
the Shapiro-Wilk Test are greater than the tabulated value equal to 0.93 with a significance level
of 0.01. In addition, we carried out the logical analysis of the developed models, which showed
that they approximate well the initial data over the entire range of their changes. In general, we
can conclude that all the developed functions are of high quality.
This model indicated above is part of the methodology presented in paper Pinkovetskaia (2015).

5. Results Discussion
The normal distribution density functions (1) - (4) make it possible to identify a number of
significant regularities characterizing the considered stages of the demography of enterprises in
different regions in modern conditions. The main indicators of functions (1) - (4), namely, the



average values   are shown in column 2 of Table 2. Column 3 of this table shows the intervals of
change in the values   of indicators for most (68%) regions. It is known that the borders of these
intervals are calculated as follows: standard deviations are added and subtracted,
respectively, from the average values, listed in column 2.

Table 2
Indicators Characterizing New 
and Liquidated Enterprises, %

 Indicators Average value Values   typical for most
regions

 Proportion
of new enterprises (2017) 7.74 5.89-9.59

 proportion of
new enterprises (2018) 6.73 5.05-8.41

 proportion of
liquidated enterprises (2017) 12.42 8.69-16.15

proportion of
liquidated enterprises (2018) 11.34 8.07-14.61

 Source: Authors calculation, based on functions (1)-(4)

 Table 2 shows no significant shifts in the average indicators and interval values   characteristic  for
most regions for the period from 2017 to 2018. This leads to the conclusion about the stability
of the obtained estimates.
As it can be seen from the data presented in column 2, over the period under review, the
average regional share of new enterprises was about 7.7 % in 2017 and 6.7% in 2018. That is, on
the considered regions of the country, on average, every thirteenth organization belonged to the
newly established one in 2017, and in the year 2018 - every fifteenth. Accordingly, the level of 
new enterprises creation decreased in 2018. The downward trend in the proportion of newly
created enterprises in Russia was also recorded in previous years in article (Simonova and
Ovsyankina, 2016).
The average level of liquidation of enterprises in the regions was significantly higher: in 2017
every eighth organization was terminated, and in 2018 - every ninth. Accordingly, the level of
liquidation of enterprises in 2018 decreased. 
For most regions specific values of liquidated companies were within the range from 8%
to 16 % in 2017, and from 8 % to 15 % in 2018.  The levels of the mentioned indications exceed
the upper limit of the intervals, shown in column 3 of Table 2. They were recorded in the cities of
Moscow and St. Petersburg,  in the regions of Belgorod, Voronezh, Novosibirsk, Lipetsk , Samara,
Tambov, Vologda, the Republic of Bashkortostan (in 2017), as well as Moscow and St. Petersburg,
Belgorod, Voronezh, Novosibirsk, Samara, Vologda, Ulyanovsk regions and
republics of Bashkortostan and Tatarstan (in 2018). The values of specific weights of the
new businesses less than the lower borders of intervals took place in the regions of Astrakhan,
Volgograd, Leningrad, Magadan, Kirov, Vladimir, Kurgan, Arkhangelsk region, the Trans-Baikal
and Stavropol regions, the Republic of Karelia (in 2017), as well as in Vladimir, Kirov,
Arkhangelsk, Kostroma, Kurgan, Volgograd, Kaliningrad regions, Trans-Baikal and Stavropol
Territories, the Republics of Mordovia and Komi (in 2018).
In most regions the share of liquidated enterprises ranged from 6% to 10% in 2017 and from 5%
to 9% in 2018. The level of indicators index larger than the upper boundaries of the intervals
listed in column 3 of Table 2, were observed in Vologda , Chelyabinsk, Tomsk, Nizhniy
Novgorod, Ulyanovsk, Orel regions, republics of Tatarstan, Mari El, Khakassia and Udmurtia (in
2017), and also in Moscow and St. Petersburg, the regions of Belgorod, Voronezh , Yaroslavl,
Moscow, Chelyabinsk, Vologda (in 2018). The specific weights of the liquidated enterprises smaller
than the lower boundaries of the intervals took place in Kaluga, Leningrad, Pskov regions, the
republics of Kabardino-Balkaria,  Karachayevo-Cherkessk,  Tyva the Crimea  (in 2017),  as well as



in the Arkhangelsk,  Rostov, Leningrad regions, Kamchatka territory , republics of Sakha
(Yakutia), Karachaevo-Cherkessk, Tyva and the Crimea (2018). 
The analysis make it possible to conclude:
Significant differentiation of the specific weights of created and liquidated enterprises in the total
number of enterprises by region was confirmed (Hipothesis 2). Point that proof of Hipothesis 1
was presented earlier above. Of considerable interest are the ratios of the number of new and
liquidated enterprises that have developed in the regions. The analysis showed that the values   of
this ratio in most regions are less than one. So, in 2017 the values in the range from 1.00 to 1.36
were observed only in 6 regions ( Smolensk, Pskov and Belgorod regions, the republics of Tyva
and Kabardino-Balkaria, Chukotka Autonomous Okrug). In 2018 the values ranging from 1.00 to
1.64 were also observed in 6 regions (Leningrad region, the republics of Tatarstan, Ingushetia,
Karachaevo- Cherkessia, Tyva,  Chukchee autonomous terrritory). Consequently, as to 76 regions,
both in 2017 and in 2018, fewer new enterprises were created than  liquidated . The lower values   
of the ratios of the number of new and liquidated enterprises in 2018 (from 0.40 to 0.28) were
recorded in the Kostroma, Volgograd, Murmansk, Chelyabinsk, Murmansk and Kaliningrad regions,
as well as the Republic of Karelia. Accordingly, the number of
liquidated enterprises in these regions was 2.5 to 3.6 times higher than the number of newly
created ones. This situation is due to the peculiarities of the business climate in the   regions, and
should be taken into account when forming economic development programs in these regions
of Russia.

6. Conclusion
 The results of the study allow us to draw the following conclusions:
1. The values of the specific gravities of new and liquidated enterprises in their total number for
19 types of economic activity in Russia for 2017 and 2018 were determined. These values are
presented in table 1.
2. The number of dead enterprises in all types of economic activity for the period under review
exceeded the number of newly created enterprises in 2017 and 2018, which is concluded from
column 6 and 7 table 1.
3. Using the developed functions of the normal distribution density we calculated mean values of
specific weights for birth and dead enterprises as to the regions of Russia. These values are
presented in column 2 table 2.
4. We proved the existence of a significant differentiation of the specific weights in both new and
liquidated enterprises by types of economic activity and regions of the country.
5. The lists of regions in which high and low values   of specific weights in new and
liquidated enterprises in their total number were established.
6. High values birth enterprises in their whole number were in construction, wholesale and retail
trade, transportation and storage, administrative and related activities. Lower values birth
enterprises in their whole number were in state administration, security and education.
7. High values dead enterprises in their whole number were in wholesale and retail trade, financial
and insurance activities. Lower values dead enterprises in their whole number were in state
administration, security and education.
It should be noted that the high mortality rate of small and medium enterprises in Russia is due to
the crisis in the economy. These crisis phenomena are related to sanctions against the Russian
economy.
Overall, the obtained results suggest that Russian economy have the trend towards the
concentration of production and to the reduction of the total number of enterprises. This situation
is conditioned to low support small and medium enterprises from Government (Pinkovetskaia,
2018). At the same time, the main assistance is provided to large concerns related to the
extraction of minerals and their processing.
The results of the research can be used in carrying out scientific work related to the substantiation
of estimated number of enterprises, formation of measures to improve efficiency
of their activities. The density functions of the normal distribution given in the study can be used
to justify the concepts, plans, and programs for the development of the production of goods and
the provision of services in various industries and regions.



The practical significance of this study is related to the possibility of their use directly by 
entrepreneurs (especially beginners) in assessing the possibilities of creating enterprises in
specific industries and regions. The results can be applied the regional and municipal governments
to monitor the business climate, as well as the formation of projects and programs
for economic development. The given methodological approach and the obtained analytical
estimates are of interest to financial credit and leasing institutions when substantiating
their credit policy, taking into account various types of activities and regional characteristics.
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