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Abstract: Today, regions play an increasingly important role in sustainable development. This is due to the role of 

regions as intermediaries between the national and local levels, as well as to the understanding that sustainable 

development is an important factor for future regional development. One of the important conditions for the 

sustainable development of regions is economic efficiency. Data Envelopment Analysis (DEA) has now 

become a well-established tool for measuring comparative (relative) technological efficiency of similar 

objects (decision making units), whose multiple input and output indicators make direct comparison difficult. 

In this paper, we have focused on analysing the efficiency of regional production opportunities based on the 

classical two-factor model of the production function. This allows to visualize the results of the calculations, 

whereas multifactor DEA models are essentially a "black box". It is shown that the Astrakhan and Volgograd 

regions use their production capabilities most efficiently. The first region is successful due to gas mining, and 

the second due to diversified industry. In addition to studying of production efficiency, the relative budgetary 

(fiscal) efficiency of the regions which depends on the volume of taxes received by the consolidated budget 

of the Russian Federation, as well as elements of social efficiency, determined by the ratio of wages and 

incomes of the population to the gross regional product are analyzed. The fiscal efficiency is highest in the 

industrialized Astrakhan and Volgograd regions. 

1 INTRODUCTION 

The "sustainable development" concept first appeared 

in the global context in 1987 as part of "Our Common 

Future" report by J. Brundtland presented to the 

World Commission on Environment and 

Development (WCED). Since then, the concept has 

undergone a significant transformation. While early 

years focused on habitat protection and 

environmental problems, during the later years, 

understanding that it is impossible to solve 

environmental problems without taking into account 

economic and social factors has increased. 

In the modern interpretation, sustainable 

development includes three different aspects: 

• balance that requires a compromise between 

social, environmental and economic interests;  

• justice and shared responsibility in time and 

space;  
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• involvement of community and all stakeholders 

in decision-making on sustainable development. 

As a result, the 2030 Agenda for Sustainable 

Development adopted by the UN in 2015 (United 

Nations General Assembly, 2015) broadened the 

perspective by focusing on the social and economic 

dimensions. Among the 17 sustainable development 

goals (SDGs) approved, three are environmental (13-

15), three are economic (8,9,12) and 11 are 

predominantly social and socio-political goals 

(poverty alleviation, reduction of social and economic 

inequality, protection of human rights, etc.).  

It should also be taken into account that 

sustainable development goals and targets are not 

independent. On the contrary, they tend to synergize 

(with achievement of one goal contributing to 

achievement of another one) or trade off (with 

achievement of one goal hindering progress of 

another one) (Pradhan et al., 2017). 



Four levels should be distinguished in sustainable 

development management: global, national, regional 

and municipal. Each level is characterized by its own 

tasks and capabilities. Thus, interpretation and 

practical application of sustainable development 

ideas and principles should be in line with the specific 

context of each individual management object. They 

should be based on a clear understanding of the 

reasons of unsustainable development and the vision 

of the sustainable goal the national and regional 

development should be directed to. 

Today, regions are seen as playing an increasingly 

important role in sustainable development. This 

emphasis is justified, first, by the important role of 

regions as intermediaries between the national and 

local levels, and second, by the growing consensus 

that sustainable development is an important criterion 

for future regional development (Clement et al., 

2003).  

In terms of purchasing power parity GDP per 

capita, Russia belongs to the second tier of developed 

countries (51st place in 2020-2021 according to 

WMF). For this reason, part of SDGs, for example, 

SDG-1 – SDG-4 are generally of little relevance for 

Russia. However, achievement of other SDGs refers 

to the current agenda, especially when considering 

economic, environmental, social and cultural 

differences between the regions of the Russian 

Federation. 

One of the important conditions for sustainable 

development is economic efficiency. Efficiency is the 

most important characteristic of any purposeful 

system, whether it is of technical, economic, 

manufacturing, social or political nature. However, as 

noted in many publications, this concept has an 

ambiguous interpretation (Mihaiu et al., 2010, Zidane 

and Olsson, 2017, Selyutin, 2021). In most cases, 

efficiency is understood as the ratio of an output 

indicator to the efforts and resources expended to 

achieve it. For businesses, the efficiency measure is 

profitability or return on capital. In some cases, 

effectiveness (which is defined as the ability to 

achieve a specific result) is used instead of efficiency 

as an indicator of success. 

The efficiency of regional systems can be 

evaluated in various metrics and coordinate systems. 

This is due to the fact that the regions are composite 

socio-economic systems that include objects of 

different nature and different goals. Therefore, their 

performance can be considered from a variety of 

viewpoints, including that of the society as a whole 

and its certain categories, corporations, government 

institutions, etc. The scientific literature and official 

documents present such aspects of regional efficiency 

as economic, financial, budgetary (fiscal), social, 

environmental, and energy efficiency. 

In addition to objective factors such as the current 

level of economic development, availability of 

resources, geographical location, world prices etc., 

subjective factors, in particular, whether local 

administrations manage their territories efficiently, 

significantly affect the level and dynamics of the 

efficiency of the region's economy, and the region use 

of its competitive advantages. 

2 RESEARCH METHODOLOGY  

2.1 Dea Methodology   

Assessing regional efficiency is obviously a 

multicriteria task. Besides, when evaluating the 

efficiency of regional systems, indicators of various 

nature and different types are used (states, growth 

rates, shares, expert assessments, etc.), which in itself 

raises questions and poses a difficult task of 

synthesizing an integral criterion.: 

Practically, to summarize heterogeneous sets of 

indicators characterizing the inputs (employed labor, 

material, financial, etc. resources) and outputs 

(financial, economic, social, etc. performance) of 

regional systems in the form of integral criteria, linear 

convolutions are most often used. In the linear 

convolutions, individual indicators are standardized 

and supplied with subjectively (expertly) established 

weights. However, the subjectivity of the a priori 

choice of the weights leaves room for criticism of this 

approach. The widely used analytic hierarchy process 

(Saaty, 2000), which enhances transparency of the 

weights choice through the pairwise comparison of 

individual performance indicators in terms of their 

significance, does not completely solve this problem. 

Data Envelopment Analysis (DEA) developed in 

the late 1970s and 1980s (Charnes et al., 1978, 

Banker et al., 1984) has now become a well-

established tool for measuring the relative 

(comparative) technological efficiency of similar 

objects (organizational systems) called decision 

making units (DMUs), whose multiple input and 

output indicators make direct comparison difficult. 

The DEA task is to compare a number of 

functionally similar objects with multiple inputs 

(resources, costs) and outputs (products, income and 

other deliverables) to identify those that don’t 

transform inputs into outputs efficiently (in the sense 

of Edgeworth – Pareto). 

According to the DEA methodology, efficiency is 

defined as the ratio of the sum of weighted outputs to 



the sum of weighted inputs (direct problem), or by 

comparing each specific object with a virtual one – a 

linear combination of the original set of objects (dual 

problem). The problem of determining the efficiency 

in the original formulation is stated as a linear-

fractional (hyperbolic) programming problem, but the 

DEA framework substantiates the possibility to 

reduce it to a linear programming (LP) problem for 

each evaluated object. It was shown that maximizing 

the efficiency score is equivalent to solving a series 

of LP problems in turn for each DMU in the group 

(Charnes et al., 1978, Banker et al., 1984). 

DEA analysis is most useful for determining 

efficiency for organizations beyond the market 

environment in the so-called public sector, where it’s 

not possible to provide monetary evaluation of inputs 

and outputs based on market prices. 

Over the past 30 years, in addition to development 

of the DEA methodology itself, multiple publications 

all over the world were dedicated to DEA 

applications designed to evaluate efficiency of 

organizational systems in various fields of activity, 

such as hospitals, universities, courts, banks, 

agricultural enterprises, commercial firms, seaports 

and etc. In the context of this study, analysis of the 

efficiency of cities, regions, countries (Martic and 

Savic, 2001, Vennesland, 2005, Mastromarco and 

Woitek, 2006, Ramanathan, 2006, Afonso and 

Fernandes, 2008, Cotte Poveda, 2011, Mesropyan, 

2011) is of greatest interest. Russia has also 

accumulated some experience in using DEA in 

various fields; in recent years ever more studies have 

applied the DEA technique to assess the efficiency of 

regional systems (Makarov et al., 2014, Ayvazyan et 

al., 2014, Mesropyan, 2014, Fridman et al., 2015, 

Ratner and Ratner, 2017, Sycheva et al., 2018, 

Zemtsov and Kotsemir, 2019, Chayka, 2019, 2020). 

DEA is frequently used to evaluate the 

sustainability of regional development (Zhou et al., 

2018). The commonly used economic inputs are 

physical and financial capital. Energy and water 

consumption are the most used environmental inputs. 

Labor and human capital are the social input 

indicators. In output dimension, the economic and 

environmental indicators for a region are GRP, 

pollutant emissions, etc. The adopted social outputs 

for a region include employment, birth rate, number 

of hospital beds and doctors. 

According to DEA, the criterion for an object 

efficiency is achievement of Pareto-optimality. This 

means that the Pareto-optimal object is not inferior to 

other objects of comparison according to all criteria 

and surpasses them in at least one criterion. 

Specific DEA problems require various 

modifications of the ways efficiency ratios are 

calculated and various constraints to ensure the 

solution exists. References (Liu et al., 2013, Zhu, 

2015) provide detailed information and an overview 

of the DEA methodology and methods, as well as the 

features of their application. 

The main advantage of DEA is its ability to 

objectively assign values to weights. At the same 

time, DEA's subjectivity is masked by the choice of a 

set of input and output indicators. The performance 

indicators system is chosen when determining the 

goals and objectives of the system in question. A set 

of performance indicators should determine the 

degree of the system adaptability to fulfilling the set 

of tasks, take into account the nature of interaction 

with the external environment, conditions for 

occurrence and nature of the impact of internal 

factors, as well as the system structure. 

It's worth noting the ambiguity of input and output 

indicators. This is accounted by two-way feedbacks, 

the multi-loop nature of the economy. The same 

indicators, as the case may be, can be considered both 

inputs and outputs. For example, the territory's budget 

formed from tax revenues, on the one hand, is an 

indicator of how successfully the economy functions 

here. On the other hand, the budget of the territory is 

a financial resource used for its development and 

achievement of social goals. 

In a broader context, the original concept of DEA-

efficiency is extended by introducing the concept of 

desirable and undesirable inputs and outputs. 

Desirable outputs reflect the target settings of the 

system, and undesirable outputs, which should be 

minimized, reflect the factors negatively affecting the 

final result, such as environmental pollution 

(Jahanshahloo et al., 2005, Liu et al., 2010, Ratner, 

2020). Traditional DEA models treating undesirable 

outcomes as inputs. 

Conceptually, DEA allows each DMU to assign 

its own weights to each input and output. However, a 

given DMU's potential to achieve the maximum 

performance score is limited by the requirement that, 

with weights assigned to itself, no other DMU in the 

group scores higher than 1. This means that a poorly 

performing DMU cannot achieve a high-performance 

score by manipulating the weight coefficients.  

A large number of inputs and outputs with a small 

number of compared DMUs reduces the 

discrimination ability of the DEA. The “rule of 

thumb” proposed by some authors is that the number 

of DMUs in the model should exceed the sum of the 

number of inputs and outputs by at least two (Golany 

and Roll, 1989) or even three (Banker, 1989) times. 



In addition, DEA can only measure relative 

efficiency. It cannot lead to a rank ordering of DMUs 

by comparing their efficiencies with an absolute 

theoretical efficiency value. Moreover, even if a 

DMU emerges with a position on the efficient 

frontier, it may not perform well in real life. Another 

disadvantage of DEA is the inability to visualize the 

analysis findings. 

In case of DMUs with two inputs and one output, 

the DEA algorithm, as shown in the next section, can 

be significantly simplified, while the comparative 

analysis findings can be visualized. This algorithm is 

further used for comparative analysis of the 

production efficiency of the Southern regions of 

Russia. 

2.2 Two-Factor Comparative Analysis 
Model 

The traditional rating of regions by GRP per capita as 

the resulting indicator of economic development is 

important, but not decisive in assessing economic 

efficiency. It is necessary to take into account what 

resources the regions have, how large their 

production and resource potential is, and how much 

institutional factors contribute to or hinder fulfilment 

of the existing potential. 

In its most general form, the production function 

of a region may include factors such as labour 

(number of employees), capital (value of fixed 

assets), relevant material resources, technology, 

entrepreneurial initiative, etc. 

Thus, in the DEA model for Russian regions 

(Chayka, 2020), the input values are the energy 

intensity of the gross regional product, fixed assets, 

the average annual number of people employed in the 

economy, and air pollutant emissions from stationary 

sources. The output value is the gross regional 

product. 

(Makarov et al., 2014, Ayvazyan et al., 2014) in 

the production function, along with fixed assets and 

labor resources, three characteristics of the region's 

intellectual capital are used as inputs: number of 

doctors and candidates of sciences engaged in 

research; number of universities; number of 

engineering universities. The output is also the gross 

regional product. 

However, the benefits of multi-factor production 

models are not clear. Most often, studies rely on 

classical two-factor production functions: the 

multiplicative Cobb-Douglas Y=A⋅Lα⋅Kβ, which 

assumes constant elasticity of output (α and β) with 

respect to K and L production factors (capital and 

labor), respectively, a linear production function 

Y=aK+bL, Leontief limiting factor function 

Y=min{K/a, L/b}, etc. (Kleyner, 1986). 

Next, we will focus on the analysis of the 

production capabilities of the regions based on the 

classical two-factor model of the production function. 

This will make it possible to clearly present the results 

of calculations, while DEA multi-factor models are 

essentially a “black box”. 

Measure of the efficiency Ek of the k-th region 

based on the linear production function is 

 

Ek = yk/(v1x1k + v2x2k) (1) 

 

Measure of the efficiency Ek of the k-th region 

based on the Cobb-Douglas multiplicative production 

function is 

 

Ek =yk/(x1k
v1x2k

v2) (2) 

 

where x1k is the average annual number of employees, 

x2k is the fixed assets in the economy (at full book 

value as of the end of the year), уk is the gross regional 

product (gross value added in basic prices), v1 and v2 

are weight coefficients. 

We normalize inputs and output by dividing them 

into their respective maximum values, and then 

divide the denominator in (1) and (2) by the 

numerator. As a result, we obtain dimensionless 

criteria for the linear model 

 

q1k = (x1kymax)/(ykx1max) (3) 

 

q2k = (x2kymax)/(ykx2max) (4) 

 

and for the multiplicative model, taking the logarithm 

of the denominator 

 

q1k = log[(x1kymax)/(ykx1max)] (5) 

 

q2k = log[(x2kymax)/(ykx2max)] (6) 

 

As a result of the performed transformations, the 

set of Pareto-efficient regions on the criterion plane 

(q1, q2) form objects that deliver a minimum to the 

denominator, which takes the form of a linear 

convolution: 

 

Q=q1k + (1-)q2k min (7) 

 

where =v1/(v1 + v2). 

 

Since the set of regions is discrete, and does not 

have the convexity property, condition (7) is 

sufficient, but not necessary for Pareto-optimality. 



In the classical formulation of DEA, efficiency is 

determined by the ratio of the distance from the origin 

to the production possibilities frontier to the distance 

to a specific object on the ray emanating from the 

origin (Zhu, 2015). In this case, all objects that form 

this boundary are indistinguishable, since they have 

the same efficiency E=1. 

As a starting point for evaluating the efficiency, 

we will use the concept of a virtual “ideal object” k=0, 

which is determined by the minimum values of the 

factors for all objects to be compared (Jahanshahloo 

et al., 2010, Vaninsky, 2011, Shavazipour, 2013): 

 

q10 = mink q1k (8) 

 

q20 = mink q2k (9) 

 

In case of Cobb-Douglas production function, this 

is the only possible approach, since the meaning of 

the zero-reference point is lost when taking the 

logarithm of the factors. 

To evaluate the efficiency of the k-th object in the 

factor space, the Euclidean distance to the ideal object 

is calculated (another metric, for example, the 

Chebyshev one, may also be used). 

 

k = [(q1k – q10)2
 + (q2k – q20)2] (10) 

 

Further, the relative efficiency is calculated as 

 

Ek = minkk/k (11) 

 

At the same time, even Pareto-efficient objects 

receive different efficiency estimates depending on 

how far they are located from the ideal object. 

In addition to production efficiency determined 

by production factors, we will also perform a 

preliminary one-factor assessment of the budgetary 

and social efficiency of the regions. The proposed 

analysis pattern of regional economic efficiency is 

shown in Figure 1: 

 

 
 

Figure 1: Relationship between production, fiscal (budget) 

and social efficiency factors. 

 

3 RESULTS AND DISCUSSION 

3.1 Quantifying The Efficiency Of The 
Use Of Production Opportunities 
By Southern Regions Of Russia 

The South of Russia that covers the Southern (SFD) 

and North Caucasian Federal Districts (NCFD), 

including 15 constituent entities of the Russian 

Federation (according to the United Nations General 

Assembly Resolution 68/262, the Crimean peninsula 

is considered to be the territory of Ukraine), plays a 

major role in geopolitics providing Russia with access 

to the Azov, Black and Caspian Seas and the 

corresponding transport corridors between the 

European part of Russia, the Balkan countries, 

Turkey and the Mediterranean countries. At the same 

time, the Southern and North Caucasian Federal 

Districts as a whole are economically the weakest 

macroregions of the Russian Federation occupying 

the seventh and eighth places in terms of gross 

regional product per capita, respectively. 

The main objective reason for this is the structural 

features of the economy of the South of Russia 

determined by the specifics of the nature, climate, 

labor and resource potential, as well as the lines of the 

region development laid down back in the days of the 

USSR. 

In the industrial structure of the gross value added 

of the North Caucasus Federal District and the 

Southern Federal District, agriculture and related 

activities prevail – 14.1 and 9.3 percent, respectively. 

This is the highest figure among the federal districts. 

In general, across the Russian regions, the share of the 

agricultural sector accounts for only 4.1 percent of the 

gross domestic product (GDP). 

The South of Russia has an especially low share 

of the mining industries that form a significant part of 

GDP. While in the Russian Federation, the mining of 

minerals accounts for 13.5 percent of GRP, the 

Southern Federal District’s share is only 5.9, and the 

North Caucasus Federal District’s is 0.6 percent. 

The level of development of the industrial 

backbone – the manufacturing industry – is 

significantly lower than the national average. The 

share of manufacturing industries in GDP is 16.8 

percent, while in the Southern Federal District it is 

13.8, and in the North Caucasus Federal District – 7.3 

percent. 

As a result, in the structure of the GRP of the 

subsidized southern regions, much more value added 

is accounted for by public administration plus 

security and social benefits, as well as education that 

are financed mainly from federal funds. On average 



in Russia, these sectors form 5.6 and 3.0 percent of 

GDP, while in the Southern Federal District these 

figures amount to 6.7 and 3.4 percent of GRP; in the 

North Caucasus Federal District – 11.0 and 6.0 

percent. In particular, in Ingushetia these indicators 

are 25.5 and 10.0, and in the Chechen Republic – 18.9 

and 10.7 percent, respectively. 

The data of the Federal State Statistics Service for 

2019 were used as initial information. This year was 

assumed as the base year to avoid the crisis 

restrictions impact on the statistics caused by the 

COVID-19 coronavirus pandemic in 2020-2021 and 

anti-war sanctions in 2022. 

Below are the results of calculations according to 

the above algorithm (3) – (6), (8) – (11). 

Fig. (2) – (3) show Pareto-optimal constituent 

entities of the Southern regions of Russia marked 

with red square markers, with abbreviations given in 

the corresponding Table 1.  

When discussing the results, it should be borne in 

mind that when the composition of the compared 

objects changes, the boundaries and efficiency values 

can alter, since not absolute, but relative efficiency is 

evaluated. 

 
 

Figure 2: Regions of the South of Russia in a two-factor 

plane. Linear model (1). 

Fig. (2) – (3) clearly illustrate the distribution of 

the South of Russia regions on a two-factor plane. 

The Pareto-efficient set is formed by the Astrakhan 

and Volgograd regions, as well as the Republic of 

North Ossetia-Alania and Republic of Dagestan. 

However, North Ossetia and Dagestan are quite far 

from the ideal point and is characterized by relatively 

low efficiency. Note that the linear model brings the 

Astrakhan region to the first place, while the 

multiplicative one puts the Volgograd region to the 

leading position. The group of the least efficient 

regions includes Ingushetia, the Chechen Republic, 

the Kabardino-Balkarian Republic, the Republic of 

Crimea, and Sevastopol. These regions feature an 

extremely low level of industrial development and 

high level of subsidies. 

 

 
 

Figure 3: Regions of the South of Russia in a two-factor 

plane. Multiplicative model (2). 

The most efficient production systems in the 

South of Russia are the industrial Astrakhan and 

Volgograd regions. The first is focused on mining of 

gas and gas condensate (47.9 percent in the GRP 

structure), the latter – on the manufacturing sector of 

industry (oil refining, engineering, chemical 

production, metal products manufacturing), with 24.5 

percent share in the GRP structure. The economy of 

the North Caucasus regions is mostly focused on 

agriculture and agricultural products processing.  

Dagestan and North Ossetia are the most effective in 

the North Caucasus Federal District. 

The economies of Ingushetia and the Chechen 

Republic are extremely inefficient; the Republic of 

Crimea and Sevastopol also have low indicators of 

production efficiency. 

It is not surprising that mining regions are the 

most efficient (if the production activity efficiency is 

understood as the ability to create added value). 

However, it should be taken into account that the 

value of GRP as a monetary indicator significantly 

depends on prices. Therefore, with changes in 

demand and the price environment shift towards other 

economy segments, for example, high-tech products 

with high added value, the relative efficiency of the 

regions may change significantly. 

 

 

 

 

 

 
 



Table 1: Relative production efficiency of the Southern regions of Russia. 

Region Abbreviation 
Linear 

model 
Rank 

Multiplicative 

model 
Rank 

Republic of Adygeya RA 0,616 3 0,750 4 

Republic of Kalmykia RK 0,559 4 0,683 6 

Republic of Crimea RC 0,231 12 0,387 14 

Krasnodar Region KR 0,419 6 0,505 9 

Astrakhan Region AO 1,000 1 0,899 2 

Volgograd Region VR 0,725 2 1,000 1 

Rostov Region RR 0,507 5 0,614 7 

Sevastopol City SC 0,254 11 0,383 15 

Republic of Dagestan RD 0,385 7 0,737 5 

Republic of Ingushetia RI 0,168 15 0,462 12 

Kabardino-Balkarian Republic KBR 0,216 13 0,493 10 

Karachay-Cherkessia Republic KCR 0,265 10 0,482 11 

Republic of North Ossetia-Alania RNO 0,375 8 0,793 3 

Chechen Republic ChR 0,201 14 0,451 13 

Stavropol Region SR 0,365 9 0,577 8 

 

3.2 Fiscal and Social Efficiency of the 
Southern Regions of Russia 

From the public finance perspective, achieving 

sustainable development depends on two critical 

factors: implementation of government policies at the 

subnational level and efficient allocation of resources 

across regions through vertical government transfers. 

Taking into account the significant socio-

economic differentiation of Russian regions by 

development indicators, budget size, profitability, 

costs and long-term infrastructure factors, it is 

necessary to create a mechanism linking these two 

channels to manage sustainable development 

financing. 

It is important to note that this redistribution 

depends on specific development goals set by the 

government and on various interdependencies 

between heterogeneous regions. This complicates the 

sustainable development budgeting at the subnational 

level and is particularly relevant to implementation of 

fiscal decentralization in terms of spending. 

For this reason, it is critical to develop analytical 

tools to support decision making on regional 

development and fiscal federalism. 

We will evaluate fiscal (budgetary) efficiency 

based on the volume of tax revenues to the 

consolidated budget of the Russian Federation 

generated by the economic activity of enterprises and 

organizations in the region, with its integral indicator 

being the gross regional product (Table 2). 

Speaking generally, the social efficiency 

measurement should involve many factors that 

determine the amount of real income, the level and 

quality of life of the region's population. The 

problem, however, is that most of these factors 

(housing per capita, availability of public services, 

medical facilities, infrastructure, etc.) are formed over 

years and decades. Thus, they characterize, first of all, 

the state achieved at the time of the assessment, and 

not the efficiency of current socio-economic 

activities. The increase in indicators during the 

specific period in question, usually a year, is not 

always relevant, either, since it may be due to 

investments made in previous years. With that in 

mind, our preliminary assessment of the social 

efficiency of the region's economy will cover such 

indicators as the ratio of nominal wages, average per 

capita cash income of the population and real wages 

(adjusted for the regional subsistence level) to the 

value of the gross regional product per capita (Table 

2). 

3.2.1 Fiscal Efficiency 

As expected, in the Southern Federal District, the 

highest fiscal efficiency was found in the Astrakhan 

region, and the lowest in Kalmykia. All North 

Caucasus republics have extremely low indicators of 



fiscal efficiency, 2.6 – 4 times lower than the average 

for the constituent entities of the Russian Federation. 

3.2.2 Social Efficiency  

The three indicators used to assess social efficiency 

are of the same type, but highlight some nuances. 

Thus, while the wages reflect the nominal income of 

the employed population, the average income 

includes pensions, various social payments, income 

on deposits and securities, as well as off-book income 

in the shadow sector attributed to the population as a 

whole, which is why this indicator is usually 

significantly lower than the average wages. In 

general, for constituent entities of the Russian 

Federation the first is 0.889, while the second is 

0.655. 

Since the level of consumer prices in the regions 

varies considerably, it makes sense to compare 

income or wages with GRP, as adjusted for the cost  

of living as an integral indicator of the price level. 

This indicator is presented in the last column of Table 

2. 

The indicators chosen as one of the social 

efficiency criteria of the regional economy differ 

significantly. In regions with high per capita GRP, 

these figures are lower; in economically weak regions 

they are higher due to budget transfers and a high 

share of the public sector in GRP. 

The differentiation of per capita income referred 

to GRP for the reasons above is somewhat less, but 

still remains high. In Adygeya, in the Crimea and in 

Sevastopol, in all regions of the North Caucasus, with 

the exception of the Stavropol Region, the average 

per capita income of the population exceeds the per 

capita GRP. 

 

Table 2: Fiscal and social efficiency of the Southern regions of Russia. 

Region 

Tax revenues to the 

RF consolidated 

budget/GRP 

Annual nominal 

wages/GRP per 

capita 

Annual nominal 

income per 

capita/GRP per capita 

Average monthly wages 

(in subsistence 

rate)105/GRP per capita 

Total by regions of the Russian 

Federation 
0,240 0,889 0,655 0,695 

Southern Federal District     

Republic of Adygeya 0,168 1,257 1,213 1,142 

Republic of Kalmykia 0,101 1,050 0,679 0,940 

Republic of Crimea 0,159 1,601 1,091 1,354 

Krasnodar region 0,154 0,955 0,943 0,741 

Astrakhan region 0,296 0,726 0,502 0,622 

Volgograd region 0,174 1,041 0,754 0,917 

Rostov region 0,140 1,039 0,946 0,872 

Sevastopol city 0,131 1,354 1,181 1,138 

North Caucasian Federal District     

Republic of Dagestan 0,063 1,389 1,418 1,295 

Republic of Ingushetia 0,066 2,257 1,368 1,882 

Kabardino-Balkarian Republic 0,088 1,671 1,307 1,376 

Karachay-Cherkessia Republic 0,098 1,636 1,143 1,470 

Republic of North Ossetia-Alania 0,086 1,390 1,184 1,285 

Chechen Republic 0,068 2,023 1,760 1,618 

Stavropol Region 0,150 1,293 0,990 1,233 

 

After adjusting wages by the subsistence level, the 

difference between regions in terms of social 

efficiency of the economy becomes even greater. It 

should be emphasized that the indicator presented in 



the last column of Table 2 characterizes not the 

standard of living, but the degree of transformation of 

the added value produced in the regions into real 

wages. In all North Caucasus regions, as well as in 

Adygeya, the Crimea and Sevastopol, its value 

significantly exceeds one, with an average value 

across Russia being 0.695. 

4 CONCLUSIONS 

The problem of transition to sustainable development 

is complex and multilevel. At the same time, the 

foundation of sustainable development is economic 

efficiency at the level of individual territories and 

regions that allows solving social and environmental 

problems. 

The problem of assessing the regional economy 

efficiency is quite complex and has many different 

aspects. In this paper, the main focus is made on 

efficiency of using the production capabilities by the 

regions of the South of Russia (which includes 15 

constituent entities of the Southern and North 

Caucasian Federal Districts). The chosen approach 

relies on two factors of production (labor and capital) 

taken into account in the classical models of the 

production function, and one resulting indicator – 

gross regional product. The research algorithm is 

based on a simplified version of DEA, which allows  

to visualize the calculations results in the plane of two 

criteria and to identify Pareto-efficient regions. 

It is shown that the Astrakhan and Volgograd 

regions use their production capabilities most 

efficiently. The first region succeeds due to gas 

production, while the second – due to diversified 

industry. At the same time, it was noted that economic 

efficiency significantly depends on the pricing levels 

that affect the value of the monetary indicator – GRP. 

In addition to the study of production efficiency, 

the relative fiscal (budgetary) efficiency of the 

regions, which depends on the taxes received by the 

consolidated budget of the Russian Federation, is 

analyzed. The fiscal efficiency is highest in the 

industrialized regions – Astrakhan and Volgograd 

regions. 

The ratios of wages, income and wages adjusted 

for the subsistence level to the value of the gross 

regional product are chosen as social efficiency 

criteria. It is shown that in regions with a high per 

capita GRP, social efficiency is lower, and in 

economically weak regions (the North Caucasus, the 

Republic of Crimea, Sevastopol) it is much higher 

due to budget transfers and a high share of the public 

sector in GRP. 
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