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abstRaCt
Efficiency of economic activity of 85 regions of the Russian Federation is analyzed in this article. The purpose of the 
research is assessment the interregional inequality of the Russian regions. The analysis was based on the total tax 
revenues collected within all the Russian regions. The research was based on methods of analysis and synthesis, analogy 
and generalization, comparison and comparison, induction and deduction, economic-mathematical and statistical 
methods of estimation of income inequality. For its implementation, coefficients and indices were used: Lorentz, Ginny, 
Robin Hood, Theil, Atkinson, and Herfindahl-Hirschman. Part of the analysis was performed in the analytical module of 
the information system “Taxes of the Russian Federation”. Based on the Russian Federation subjects’ economic activity 
model, it is concluded that the total tax revenues collected on regions reflect the effectiveness of its functioning. A 
more accurate picture is described with the quotient of the tax revenues’ division by the labor resources engaged in 
their creation. Based on the methods used and data provided by the Federal Tax Service of the Russian Federation and 
Rosstat, was made of the uniformity of tax revenue collection among 85 subjects of the Russian Federation in the period 
from 2015 to 2020, all applied coefficients and indices were calculated. Using the share of employed population and tax 
revenues, the Lorenz curves and size diagrams (box plot) for the ratio of these shares (r) in the period under consideration 
are constructed and the emissions (outlier) in the distribution of tax revenues are determined. The dynamics of tax 
revenues and their variation are estimated. The obtained values of inequality indicators and indices showed that the 
distribution of tax revenues among 85 regions of the Russian Federation is uneven. Simultaneously, this situation is 
evident throughout the period under review. The subjects whose tax income values can be attributed to outliers have 
been identified. It is concluded that the problem of uneven development of regions of the country is traced through 
centuries. A way out of this situation is to use differentiated financial and tax policies in relation to different regions of 
the country.
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iNtRodUCtioN
Today, research and monitoring of the 
economic condition’ regions of our country 
is a very urgent problem. The economic 
development of the federal subjects is 
influenced by numerous internal  and 
external factors. The main ones are: decline 
in economic growth as a result of the impact 
of the COVID-19 pandemic, complication of 
the geopolitical situation and the imposition 
of numerous sanctions. In this regard, it is 
necessary to closely monitor the level of 
economic development of the regions of 
Russia and identify factors that can stimulate 
or hinder their economic development.

In our country there are different opinions 
about the future of the Russian economy. For 
example, G. B. Kleiner points to significant 
economic problems such as: “Low growth 
rate, insufficient innovation activity, reduced 
purchasing power of a large part of the 
population, etc.” [1, p. 113]. The scientist 
assigns a very important role to the meso-
level in the development of the country’s 
economy, considering it “an indispensable 
tool for integration and coordination of 
economic processes and objects” [1, p. 
112]. Problems of mesoeconomic level are 
connected with “discoordination of economic 
agents, and excessive differentiation of 
economic condition of regions and sectors 
of national economy” [1, p. 114]. Aspiration 
thesis “to equalize regions in terms of their 
socio-economic condition” are declared 
[1, p. 117]. Quantitative assessment of this 
thesis, based on data provided by the Federal 
Tax Service of the Russian Federation and 
Rosstat, will be the main purpose of the 
article.

A similar point of view in the late XIX 
century was expressed by the eminent Russian 
scientist and financier N. P. Yasnopol’skii. 
Research in the field of regional finance is 
devoted to his work “On the geographical 
d i s t r i b u t i o n  o f  s t a t e  r e v e n u e s  a n d 
expenditures of Russia” [2]. The main idea 
of this article is the uneven burden for the 

different localities of Russia, the extreme 
burden of the agricultural center without 
appropriate compensation, as well as the 
concentration of government expenditures in 
the capitals and outskirts. N. P. Yasnopol’skii 
wrote: “I was trying to find out the different 
meaning that the same Russian financial 
system had for the different localities of our 
homeland” [2, p. 1].

In one of his speeches, the President of 
the Russian Federation, V. V. Putin, stated 
the need to support regions that have taken a 
course towards sustainable development: “The 
stimulating role of federal support should be 
strengthened and, I [V. V. Putin] emphasize, 
the financial autonomy of those regions 
that are properly concerned with economic 
development, conduct responsible budget 
policy, develop regional programs, modernize 
the social sphere. That is, it is necessary to 
give more space for leaders, for the initiative 
of those who are willing to work, do actively 
and works effectively”.1

The presented facts, on the one hand, 
confirm the relevance of the research through 
the centuries, the problems of economic 
stratification of the regions of Russia, and 
on the other, partially describe the factors 
causing it, which can be attributed to: 
climatic, socio-demographic, regional and 
even administrative aspects. On this basis, the 
main purpose of the proposed work, as well 
as the subject and object of the research, are 
formed.

Methods
In this regard, the purpose of the research is 
to assess the interregional inequality of the 
regions of the Russian Federation, based on 
the analysis of tax revenues collected within 
their borders. 85 regions of the Russian 
Federation were the object of research, and 
the subject is socio-economic processes 
changes in their territories.

1  Russian Prime Minister V. V. Putin held a meeting on the 
improvement of inter-budgetary relations. URL: http://bujet.
ru/article/112142.php (accessed on 03.08.2022).
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M e t h o d o l o g i c a l  b a s i s  o f  r e s e a r c h 
was the general scientific methods of 
cognition: analysis and synthesis, analogy 
and generalization, compare and contrast, 
induct ion  and deduct ion. Economic-
mathematical and statistical methods were 
chosen as special methods of cognition. 
Statistical methods of data processing are 
research private science methods based on 
the application of coefficients and indices 
measure of income inequality, such as: Lorenz 
and Gini coefficients, Robin Hood, Theil, 
Atkinson and Herfindahl-Hirschman indices.

Next, the concept of economic inequality 
and the methods used to measure it will 
be considered. For two centuries there has 
been a constant interest on the part of the 
scientific community in the research of issues 
related to economic inequality. At the same 
time, economists are primarily interested in 
wealth inequality and income inequality [3, 
p. 89; 4, p. 5]. As early as 1905, the American 
mathematician and economist Max Otto 
Lorenz shows a degree of personal income 
inequality and constructs a graph called the 
Lorenz curve. Note that socio-economic 
inequality refers to the unequal distribution 
of income, wealth, opportunities, etc. between 
different social groups.

This economic direction is very relevant 
to date. It is devoted to numerous works 
of domestic [5, p. 72; 6, p. 46] and foreign 
authors [7, p. 5; 8, p. 555]. The application of 
coefficients and indices is discussed further. 
The Lorenz coefficient for studying economic 
inequality is applied in the works [9, с. 141; 
10, с. 101; 11]. The Gini coefficient is used to 
study income inequality in articles [12, p. 75; 
13]. The Robin Hood index is considered in 
the source [14, p. 80] as an effective tool for 
smoothing regional economic inequalities, 
and in the work [15, p. 134] it is applied to the 
analysis of the level of social inequality in the 
regions.

Interregional inequality in Russia based 
on the Theil index assessed in the paper [16, 
p. 20]. The analysis of regional inequality in 

the Russian Federation is given in the papers 
[17, p. 481; 18, p. 82], and in the source [19, 
p. 202] similar research was conducted for a 
developing Latin American country like Brazil. 
The indexes described may be applicable not 
only to the economy but also to other subject 
areas [20, p. 74].

Note that there are works whose authors 
are critical  to the use of quantitative 
indicators of income inequality. Thus, the 
article [21, p. 91] states: “…that at present 
statistical measures of inequality do not give 
unambiguous results”.

As shown above, a lot of indicators exist for 
measure inequality, each of which has certain 
advantages and disadvantages. Therefore, 
when analyzing the inequality of a resource, 
it is logical to use different quantitative 
indicators , compar ing  the  resul ts  of 
calculations. As a rule, quantitative measures 
of inequality describe the distribution of a 
selected resource among a set of objects that 
make up a certain social commonality, and to 
some extent imply a comparison with a case of 
equitable distribution. 85 regions of our State 
will act as a set of objects in this research.

ResUlts
The data for the research was freely provided 
socio-economic information distributed 
by the Federal Tax Service of the Russian 
Federation and Rosstat. Tax revenue data (TR) 
is obtained from the tax reporting form No. 1–
NOM “Accrual and revenues of taxes and fees 
in the consolidated budget of the Russian 
Federation for foreign economic activities”.2 
The number of employed population (EP) is 
presented in collections of Rosstat “Regions of 
Russia. Socio-economic indicators”.3 The basic 
formation used in calculations is consolidated 
into the database of the information system 

2 Otchet po forme 1-NOM po sostoyaniyu na 01.01.2021. 
Report on Form 1 as of 01.01.2021. URL: https://www.nalog.
gov.ru/rn77/related_activities/statistics_and_analytics/
forms/6092076/ (accessed on 11.08.2022).
3 Federalnaya sluzhba gosudarstvennoi statistiki RF. Federal 
State Statistics Service RF. URL: https://rosstat.gov.ru/
folder/210/document/13204 (accessed on 11.08.2022).
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“Taxes of the Russian Federation” [22]. 
Some calculations were also made using the 
analytical module of the information system.

F u r t h e r  a s s e s s m e n t  o f  i n e q u a l i t y 
economic activity of regions of the Russian 
Federation will be based on the thesis that 
the value of TR reflects the effectiveness 
of their functioning. On the basis of the 
proposed thesis, it is possible to successfully 
intersubjective comparison. The authors of 
the article developed a conceptual model of 
economic activity of any of the regions of our 
country (Fig. 1). It follows from the model that 
the economic and financial activity of any 
province, region or republic is: tax revenues, 
insurance premiums and customs payments. 
Funds received are allocated to budgets at 
all levels, as well as come to extrabudgetary 
funds. These funds are outputs of the 
system. Inputs of the system are payments 
from the federal budget to the income of 
the consolidated budget of subject of the 
federation and payments from the federal 
budget, such as: grants, subsidies, subventions 
and transfers.

In the proposed work, the quantitative 
analysis is based on data on the total tax 

revenues of the regions of the Russian 
Federation (in other words, tax revenues from 
regions) to the state budget and the employed 
population. Tasks of monitoring and research 
of problems of elimination of inequality in 
tax revenues from regions of the Russian 
Federation, as well as development of methods 
and techniques of its measurement are still 
very relevant.

The indicators to measure interregional 
inequality, which use information on the 
total distribution of tax revenues, i. e. those 
calculated for all units or their groups, will 
be considered below. The calculations used 
data on tax revenues of regions of the Russian 
Federation and the number of employed 
population of the Russian Federation for the 
period 2015–2020. Note that Rosstat provides 
data on the employed population with a 
delay of two years, which is one of the basic 
indicators used in the calculations.

The measurement of inequality of tax 
revenues gets started with the Gini coefficient  

Gk , perhaps the traditional most common 
indicator of inequality. This indicator, as any 
other, has both advantages and disadvantages 
[24, p. 71; 25, p. 35]. Coefficient values range 

 
Fig. 1. Model of economic Functioning of the Russian Federation’s Regions
Source: Model was created by the authors [23, p. 125].
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from 0 to 1, approaching to one with increasing 
number of observations. The maximum value 
of  Gk  equal (N – 1) / N. The Gini coefficient is 
understandable and can be visually represented 
by the Lorenz curve. Fig. 2 presents distribution 
of tax revenues from 85 regions of the Russian 
Federation in 2020. It can be seen that the 
Lorenz curve deviates very significantly from 
the straight line reflecting the uniform 
distribution of tax revenues of the regions of 
Russia. Note that the Lorenz coefficient was 
0.307, the Gini coefficient —  0.340.

The Lorenz curve provides another 
quantitative measure of income inequality —  
Robin Hood index Rk . This indicator has other 
names, for example, Hoover index, Pietra index. 
The index Rk  is equal to the share of the total 
TR of all regions of the Russian Federation, 

which must be redistributed to achieve uniform 
tax revenue (Hoover index values are in the 
range 0 1Rk≤ < ). Graphically, this indicator can 
be represented as the longest vertical segment 
(Fig. 2), connecting points on the Lorentz curve 
to the uniform distribution line, and the value 
of the Robin Hood index —  as the length of this 
segment. Note that in 2020 the value 0,270Rk = .

When constructing the Lorentz curve, it 
is possible to determine another indicator of 
inequality of tax revenues in the regions. This 
is the Lorenz coefficient:

       

0,5 ,tr ep
L i i

i

k d d= ⋅ −∑   (1)

where r
i
td  —  tax revenue share of the i-region; 

p
i
ed  —  share of employed population of the 

i-region.

Fig. 2. lorentz Curve of distribution tax Revenues of the Russian Federation’s Regions in 2020
Source: Calculations of the authors according to the data of the Federal Tax Service of the Russian Federation and Rosstat. URL: 

https://www.nalog.gov.ru/rn77/related_activities/statistics_and_analytics/forms/6092076/ (accessed on 11.08.2022); URL: https://rosstat.

gov.ru/folder/210/document/13204 https://www.nalog.gov.ru/rn77/related_activities/statistics_and_analytics/forms/6092076/ (accessed 

on 11.08.2022).
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Possible Lorenz coefficient values belong to 
the interval [0–1].

The next class of indicators to assess the 
inequality of tax revenues of the regions of the 
Russian Federation can be obtained from the 
ratio of individual quantiles distribution. The 
most popular of this class of indicators is the 
decile coefficient dk , which is the ratio of the 
lowest value of tax income among 10% (ninth 
decile 9d ) regions [ ( )9min d  with the highest TR 
to the highest income among the 10% lowest 
income regions ( ( )1 ]max d .

To assess the inequality of tax revenues from 
regions of the Russian Federation we use 
another indicator —  Herfindahl-Hirschman 
index. This is one of the few economic indicators 
that is used to assess the degree of market 
concentration, the share of companies or 
industries when comparing volume of their 
products. Here, this indicator Hk  will reflect 
the shares of tax revenues from regions of the 
Russian Federation. The following formula was 
used to calculate the Herfindahl-Hirschman 
index:

       

2,HH i
i

I d= ∑   (2)

where id  —   tax revenue share of i-region.
Herfindahl-Hirschman values range from 1/n 

to 1, where n —  is the number of regions of the 
Russian Federation 85n =  in this research).

As a measure of income inequality in society, 
indicators are also used that can be considered 
as a special case of a generalized entropy index. 
These include the Theil index Tk . In this paper, 
this indicator was calculated by the formula:

                 
( )ln ,T i i

i

I d nd= ∑   (3)

id  —   tax revenue share of the i-region;
n —  number of regions of the Russian 

Federation.
The Theil index formula Tk  shows, that in 

the case of an even income distribution, the 
index value will be 0TI = , and is the smallest 
value, and the highest value —  ( )TI ln n= . Since 
the highest value of the Theil index is unlimited, 

one can consider the Atkinson index Ak , which 
is in fact a normalized Theil index:

               ( )1 .�A TI exp I= − −   (4)

Thus, in the analysis of the dynamics of 
inequality of tax revenues in 2015–2020, the 
following indicators were used: Gini index GI , 
Robin Hood index RI , Lorenz coefficient Lk ,  
decile coefficient dk , Herfindahl-Hirschman 
index HHI , Theil TI  and Atkinson AI . Add to 
this list such common statistical indicators of 
tax revenues: average x , median Me, standard 
deviation σ  and coefficient of variation V x= σ . 
Note that the Herfindahl-Hirschman index and 
the coefficient of variation are related as follows:

      

2 1
.�HH

V
I

n

+=   (5)

Consider the results of the quantitative 
analysis of tax revenues, the comparison of 
actual data with the uniform distribution, 
including the use of these indicators. It has 
already been noted above that for visual 
comparison of the actual distribution of tax 
revenues and the uniform distribution it is 
convenient to use the Lorentz curve. However, 
when such a comparison has to be considered 
in the dynamics, the Lorentz curve is not very 
useful. When constructing the Lorentz curve, 
the share of tax revenues of the i-region TR

id  
and the share of employed population of the 
i-region EP

id  are used. Let’s use these 
indicators and find the ratio of the share of tax 
revenues  and the  share  of  employed  
 
population of the i-region: 

TR
i

EPi
i

dr
d

= . Note  
 
that in uniform distribution of income for all 
subjects the value 1ir = . Fig. 3 visually shows 
the box-and-whiskers diagram for the 
resulting indicator.

It can be seen that for some subjects (4 to 7 
depending on the year under consideration) the 
values of r can be attributed to “outliers” (these 
values are marked with dots). Fig. 3 also shows 
the box-and-whiskers diagram, but without 
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 Fig. 3. box-and-Whiskers diagram for the Ratio of r shares in 2015–2020

Source: Сalculations of the authors according to the data of the Federal Tax Service of the Russian Federation and Rosstat. URL: 

https://www.nalog.gov.ru/rn77/related_activities/statistics_and_analytics/forms/6092076/ (accessed on 11.08.2022); URL: https://rosstat.

gov.ru/folder/210/document/13204 https://www.nalog.gov.ru/rn77/related_activities/statistics_and_analytics/forms/6092076/ (accessed 

on 11.08.2022).

Fig. 4. box-and-Whiskers diagram for the Ratio of r shares Without outliers
Source: Сalculations of the authors according to the data of the Federal Tax Service of the Russian Federation and Rosstat. URL: https://www.

nalog.gov.ru/rn77/related_activities/statistics_and_analytics/forms/6092076/ (accessed on 11.08.2022); URL: https://rosstat.gov.ru/

folder/210/document/13204 https://www.nalog.gov.ru/rn77/related_activities/statistics_and_analytics/forms/6092076/ (accessed on 

11.08.2022).
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outliers and with the distribution of entities by 
the ratio of shares of tax revenues and employed 
population. Note that the average value of the 
sign r (on the graphs they are marked with a 
marker “x”) is slightly different from one, except 
for 2020  ( 0.93r = ), this year the positive 
dynamics of tax revenues from regions of the 
Russian Federation was disrupted, the total tax 
revenue in 2020 compared to the previous year 
decreased by almost 8%.

Fig. 3 shows that income distribution has a 
s t r o n g  r i g h t  a s y m m e t r y  ( a s y m m e t r y 
coefficient values 4.43�–�4.80As = ). Median 
values of sign r (on “boxes” marked with 
horizontal segments) are much lower than 
average.

Diagrams Fig. 4 show that the structure 
of tax revenues in the Russian Federation in 
the period 2015–2020 has not changed: the 
number of regions with tax income above 
the equal varies between 16–21, below the 

equal —  respectively 64–69. At the same time, 
there is no trend of an increase in the number 
of regions with income above equal.

Fig. 5 presents a change some indicators 
of tax revenue inequality between 2015 and 
2020.

Time series graphs of the five indicators 
show that they all provide roughly the same 
qualitative picture of changes in tax income 
inequality. It can be concluded that the structure 
of tax revenues from regions of the Russian 
Federation during the time period under 
consideration has not changed, there is no 
any general trend in dynamics of indicators 
of inequality. The values of the indicators 
presented in Fig. 5, one order and the graph 
of their change can be placed in one figure. 
However, there are indicators whose values are 
very different from those presented in Fig. 5. For 
example, Herfindahl-Hirschman index, decile 
differentiation coefficient, variation coefficient. 
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For ease of comparison, measures of tax income 
inequality can lead to a single standard:

            

( )
( ) ( )

min
,

max min
t t

t
t t

k k
k

k k

−
=

−
   (6)

where —tk  actual value; —tk  normalized 
value.

Normalized values of tax income inequality 
are shown in Fig. 6.

From Fig. 6 it follows that various normalized 
indicators roughly of the same reflect the 
dynamics of inequality of tax revenues. The 
exception is the Herfindahl-Hirschman index 
and the coefficient of variation, we will remind 
that they are related by functional dependence 
(5). In 2020, these indicators point to an increase 
in income inequality, while the rest —  are for a 
decrease. Consider the dynamics of the 
coefficient of variation. Fig. 7 reflects changes 
in tax revenue statistics: average x , standard 
deviation σ  and coefficient of variation .V x= σ

Since the coefficient of variation is 
determined by the ratio of the standard 
deviation σ  and average x  of income, its 
change will depend on the growth rate of the 
numerator and the denominator. It is evident 

that in 2020 there was a significant decrease in 
tax revenues, but their variation also decreased. 
The decline σ  was slower rate (standard 
deviation of income increased by 93% and 
income increased by 92%), leading to an increase 
in income inequality by coefficient of variation.

CoNClUsioNs
The article considers the actual problem 
of inequality distribution of regional tax 
revenues on the territory of Russia. Based on 
the developed model of economic functioning 
of the region of the Russian Federation, the 
thesis that the total tax revenues of any region 
of the country, attributed to the number of 
people employed in their creation, reflect the 
effectiveness of its functioning, is proposed 
and confirmed. Structure and dynamics of tax 
revenues in the period from 2015 to 2020 are 
reviewed.

It is concluded that the distribution of tax 
revenues by regions of the Russian Federation 
is significantly different from the uniform 
(Fig. 2). However, the difference between the 
actual and equal distribution of tax revenues is 
observed throughout the period under review. 

Table
inequality’s indicators tax Revenues Receipts in the Regions of Russia in 2015–2020

indicators of inequality 2015 2016 2017 2018 2019 2020

Gini Coefficient 0.387 0.316 0.339 0.365 0.365 0.340

Robin Hood Index 0.307 0.250 0.262 0.287 0.292 0.270

Lorentz Coefficient 0.333 0.287 0.300 0.331 0.330 0.307

Herfindahl-Hirschman Index 0.070 0.064 0.066 0.070 0.069 0.071

Theil Index 0.510 0.484 0.505 0.534 0.532 0.526

Atkinson Index 0.399 0.383 0.397 0.414 0.412 0.409

Source: Calculations of the authors according to the data of the Federal Tax Service of the Russian Federation and Rosstat. URL: https://www.

nalog.gov.ru/rn77/related_activities/statistics_and_analytics/forms/6092076/ (accessed on 11.08.2022); URL: https://rosstat.gov.ru/

folder/210/document/13204 https://www.nalog.gov.ru/rn77/related_activities/statistics_and_analytics/forms/6092076/ (accessed on 

11.08.2022).
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The Table shows the values of the different 
indicators of income inequality.

In the conclusion we want to quote 
N. P. Yasnopol’skii, which shows in his work 
[2] the impossibility of using single tax and 
financial approaches to the regions of our vast 
homeland: “Now the time has passed for faith 

in the seemingly immutable rules of economic 
life that apply to all times and places. On 
the contrary, even economic science, rather 
than practice, has now become almost a 
commonality —  recognition of the need to 
apply to the conditions of place and time” [2, 
p. 7].
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