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Abstract. The article written about building an econometric model of sustainable development in
energy system of Uzbekistan. The concepts of the features of the organizational and economic
mechanism by various authors. The place of the mechanism of sustainable development in the system
of functioning of an industrial enterprise in the modern conditions of the digital economy is given.
Partial analysis of the “Concept provision of the Republic of Uzbekistan with electric energy for 2020-
2030 and adopted legislative acts of the country.The problems that complicate the implementation of
the main provisions after the global coronavirus crisis for the development of industrial organizations
are identified and recommendations for their solution. In the article was given directions for
sustainable developing energy system of Uzbekistan in period of 2022-2026 years.
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Introduction

Analysis of the problem of sustainability of an industrial enterprise showed that research in this area
is being conducted quite intensively, but the attention of researchers is focused mainly on its financial
and economic aspects. Although sustainability is a complex category that cannot be a reflection of
only one of the aspects of an enterprise's activities. In recent years, the problems of the mechanism of
sustainability have been dealt with by economists. However, many issues remain systematically
unresolved in domestic science, and Western experience requires careful rethinking and analysis and
in most cases does not correspond to the conditions of a transitional economy.

Many problems remained outside the scope of research: there is no consensus on such categories as
“sustainability”, “sustainable operation”, “sustainable development” of the enterprise, the issue of the
correctness of the use of the static term “stability” to dynamic systems, conditions and models that

allow predicting stable functioning and, moreover, sustainable development of an enterprise have not
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been considered.

The category “sustainability” is interdisciplinary, it is used in various sciences and studies, changing
the meaning over time. The word “sustainability” is derived from the word “abutment”, which means
“a firmly rooted tradition, a fundamental principle, the basis of something” [1].

In industrialized countries, the problems of sustainability of an industrial enterprise are considered in
connection with the possible avoidance of bankruptcy and competitiveness.

The term “sustainable development” became widespread after the publication of the report “Our
Common Future”, prepared in 1987 by the International Commission on Environment and
Development, created under the auspices of the United Nations [2]. The concept under consideration
was introduced to study the relationship between man, society and nature.

As a rule, in modern scientific literature the definition of the concept of “sustainable development” is
used, which is given in the book “Our Common Future” [4]: generations to satisfy their needs. The
new strategy for the development of civilization does not proceed from the priorities of the present
day, but makes an attempt to put the present and future generations on the same level, to equate them
in terms of the possibilities of satisfying vital needs.

General information about literature sources

The reliability of the research results is determined by the appropriateness of the approaches and
methods used, data obtained from official sources, including the statistical data of the State Statistics
Committee of the Republic of Uzbekistan, the Ministry of Innovative Development and the joint-stock
company “O’zbekiston issiqlik elektr stansiyalari”, as well as the implementation of relevant
conclusions and proposals in practice by responsible organizations.

Literature review

In works on sustainable development, a systematic approach is used, in which a complex structure is
considered, including social and ecological systems, social, economic and natural interactions. Taking
into account the target orientation, the considered indicators are divided into three categories - input
impact indicators, state indicators, management indicators.

Sustainable development of an enterprise, according to most authors, is the state of functioning of an
enterprise, which, under the influence of external and internal environmental factors, retains the ability
to maintain and increase the initial state in the considered time period. The key reference point is the
stable economic condition of the enterprise in the long term. Ensuring sustainable development of an
industrial enterprise involves solving a triune scientific and practical task: substantiating theoretical
foundations, searching for opportunities, forming and testing sustainable development tools. The
transition from the scientific formulation of the problem to its practical solution presupposes a clear
understanding of the specifics of the object of research itself and the environment of its functioning.
For further research, such a definition of the concept of “sustainable development of industry” is
proposed - this is a complex process of interdependent quantitative and qualitative transformations in
industry, which reflects its ability to provide for a long time the target needs of society, its own
economic efficiency, preservation of the environment and resource base [4].

Economic methods are based on commodity-money relations in the modern digital economy.
Astakhanov V.I. Describing the economic mechanism , he notes that “under the conditions of a market
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economic system and the complex interaction of the system of prices, profits and losses, supply and
demand, the role of economic management methods increases, they are the most important condition
for creating an integrated and effective system for managing the economy of an enterprise”[5].

The formation and sustainable development of economic processes is always associated with the
functioning of various organizational systems within the enterprise. Organizational features include:
the theoretical foundations of sustainable development; organizational structure of the enterprise; a
contingent of qualified personnel; problem solving technique and technology; innovative organization
of labor; legal framework for the development of the industry, etc. The most important elements of the
organizational features of sustainable development include goals, ways, algorithms, strategies,
principles, information and organization structure. If in such a system at least one of the elements turns
out to be ineffective, then the entire system in the development of the organization will experience the
influence of the imperfection of this element.

The combination of the organizational and economic aspects of sustainable development forms the
components of the mechanism, which is widely considered in the publications of modern scientists.
From the point of view of Lomakina I.L. “The organizational and economic mechanism of
management serves as the center of production, innovation, financial, social and other activities and is
considered as a means of setting in motion and ensuring the stable functioning of systems of
sustainable development by production, scientific and technological progress, material and technical
supply and efficient use of production resources”[6].

Fedorovich V.O., exploring the essence and structure of the organizational and economic mechanism
of property relations, gives the following definition: “the organizational and economic mechanism of
property management is a multi -level hierarchical system of the main interconnected elements and
their typical groups, as well as ways of their interaction, including integration and disintegration,
during and under the influence of which the economic relations (interests) of the state, participants and
shareholders, creditors and personnel, including representatives of the top management of the
corporation, and society are harmonized”[7].

Shilova T.A. in his work “Organizational and economic mechanism for ensuring the competitiveness
of an enterprise” writes that “under the organizational and economic mechanism for ensuring the
competitiveness of an enterprise, one should understand a set of methods and methods that enable an
enterprise to have a stable position in the market, attract and retain consumers in the implementation
of the main goal of its activities”[8].

Novikov A.V. under the organizational and economic mechanism of development by a small enterprise
is understood a system of functional management mechanisms, a set of elements (tools, methods,
methods, rules and procedures) that can become management mechanisms after a small enterprise has
appropriate production, organizational and other structures [9].

Gupanova E.Yu. notes that in terms of its content, the organizational and economic mechanism of
development is a set of interrelated organizational, economic, administrative, legal and other levers
and methods of purposeful influence on the management object to ensure the reliable functioning of
the quality management system. The organizational and economic mechanism of development should
be considered as a purposeful process of solving particular problems of the functioning of the system
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on the basis of a stable set of methods, norms and rules for the formation and regulation of relations
between the elements of the organizational structure[10].

So, A. Kulman claims that “the economic mechanism is determined either by the nature of the initial
phenomenon, or by the end result of a series of phenomena”, and clarifies that “the constituent
elements of the mechanism are always both the initial phenomenon and the final phenomena, and the
whole process that occurs in the interval between them” [11].

In other words, any organizational and economic mechanism is a certain set or sequence of economic
phenomena and processes.

I.T. Balabanov under the organizational and economic mechanism of the enterprise understands the
financial mechanism — “the system of financial leverage, expressed in the organization, planning and
stimulation of the use of financial resources™ [12].

The “center of gravity” from high quantitative indicators and levels of development, including
production and consumption in the present, should move towards maintaining their high potential in
the future. The present generation of the population is obliged to take care of the future and provide
not deteriorating, but improving social, economic and environmental conditions of life for future
generations. Achieving sustainable development in a differentiated industry is impossible without
achieving sustainable development of its individual subsystems. Each region has a lot that is specific,
which determines the need to search for regional features of models for the transition to sustainable
development.

Research methodology

The study used statistical and expert analysis, methods of deduction, inductionand other standard
methods and building trend models.

Main content

The study of economic processes at the level of enterprises, the main link of the national economy, is
of key importance. It is at this level of management that it is necessary to deeply understand what
opportunities each economic entity has to achieve and maintain sustainable and effective economic
development.

Ensuring sustainable effective development of the enterprise is reflected in the achievement of systems
of goals (social, economic, technical and environmental) based on the consistent implementation of
the theoretical foundation of responsibility to society. In this case, profit is no longer the ultimate goal,
which should be guided by management activities. It is one of the economic goals and performs an
important function - it acts as a means of achieving the entire system of goals. It is proposed to consider
the following indicators as a criterion for assessing the sustainable effective development of an
enterprise: achieving sustainable rates of economic growth of the main activity of the enterprise,
making a profit sufficient for self-financing of economic development and ensuring its sustainable
growth in dynamics.

The quality of the economy and society, necessary for entering the phase of economic growth, is just
beginning to form, especially at industrial enterprises. Currently, there are efficient enterprises for
which the interests of all participants in economic activity are mutually balanced. To increase the
number of such enterprises, the process of their transition from the current to the desired state
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(sustainable and effective development) should be supported by the state by organizing the
development of programs for the reform of enterprises, especially industrial ones.
Ensuring the sustainable development of energy enterprises in Uzbekistan consists of econometric
modeling, analysis of findings and future development directions. Econometric modeling allows not
only to quantitatively analyze the expansion coefficient of coronas in the heat energy supply, but also
to determine the share of the contributing factor and the contributing factor. In our country, the
econometric modeling of the expansion multiplier of the energy plant allows to quantitatively
determine the factor affecting the electricity produced in the plant and to develop an optimal plan for
the development of the plant.
The following factor can be used to determine the development of the Uzbekicton Pecpublikaci energy
puzzle:
1. As a result factor:
- Electricity production volume (mIn.kWh) , ( Y);
2. As a precipitating factor:
- The volume of coal production is thousand t. ( X 1);
- The volume of consumed coal is thousand t. ( X 2);
- The volume of extracted gas is mIn.m * ( X'3);
- The volume of consumed gas is mln.m 3 ( X 4);
- The amount of investments in fixed capital is billion soums ( X s );
- The volume of industrial products is billion soums ( X6 );
- The volume of electricity consumption by the population is 1000 kWh ( X 7).
First of all, before creating a multi-factor econometric model for the volume of electricity production
in the Republic of Uzbekistan, it is necessary to determine the density of dependence on the factors
that are included in this model.
For this purpose, the coupling coefficient is calculated in the factor cell. Now we will create a multi-
factor econometric model for the volume of electricity production in the Republic of Uzbekistan based
on the factors mentioned above. In this case, if the potentiation method is not used in the first model
type, the values in the natural logarithm are not obtained. It has the following distribution:
Y =80304,337 + 1,656 x; — 1,241 x, + 0,063 x3 — 0,239 x, — 0,352 x5 + 0,280 x4 —
15546,551 x,
R =10.985
R? =09703  F.gicutation = 18,664
The coefficient of 77506.248 in the model increases the influence of the factor that is not taken into
account, that is, the amount of electricity production in the Republic of Uzbekistan was 80304.337
million kWh.
It can be seen from the complex model that when the volume of coal production ( X 1) exceeds 1
thousand tons, the volume of electricity production in the Republic of Uzbekistan ( Y') can lead to a
total increase of 1.656 million kWh. The amount of consumed coal ( X 2 ) may increase to 1,000 tons,
and the amount of electricity production in the Republic of Uzbekistan ( Y ) may decrease by 1,241
million kWh. The volume of extracted gas ( X 3), about 1 mln. It can be added that the increase of m
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3 can lead to the increase of the volume of electricity production in the Republic of Uzbekistan ('Y )
by 0.063 million kWh. The volume of consumed gas ( X 4)may decrease by approximately 1 mln.m *-and
the volume of electricity production ( Y') in the Republic of Uzbekistan may decrease by approximately
0.239 mIn.kWh. The amount of investments in fixed capital ( X 5) 1 bln. per soum, the volume of
electricity production ( Y') in the Republic of Uzbekistan may decrease by 0.352 million kWh.
The volume of industrial production ( X¢) 1 bln. per soum, the volume of electricity production ( Y')
in the Republic of Uzbekistan may increase by 0.280 million kWh. The volume of electricity
consumption by the population ( X 7) may decrease by 1 thousand kWh, the volume of electricity
production ( Y') in the Republic of Uzbekistan may decrease by 15546.551 million kWh.
R? = 0,9703- the coefficient of determination shows that 97.03 percent of the volume of electricity
production in the Republic of Uzbekistan depends on the factor included in the multifactor econometric
model . About 3 percent of the rest are caused by other factors that have not been taken into account.
Fishep's F -criterion is used to test the effectiveness or statistical significance of the constructed
multifactor econometric model.
Fishep F -criterion :
2
ngfilfil21:ll(1)
(1-R")m

in this ep:
n - observation cone;
m 1is the influencing factor in the model;
R is the multifactor coupling coefficient.
The calculated Fishep criterion is compared with the value in the table. To find the Fishep coefficient

in the table, k fold andk, zapup to determine uctun: k, =n—m—1land k, =m. Therefore, the

constructed econometric model is called moc (adequate) to the Japanese being studied . F . > F,

XUcoo JKazBall

Therefore, the constructed econometric model is called statistically significant or moc emac to the
Japanese being studied . F,,_ . <F In this case, a non-linear econometric model is chosen instead

XUco0 JKa1Ball
of a linear econometric model.
Fcalculation > Ftable

Fcalculation = 181664’ > Ftable = 0'0066
So, the created econometric model is statistically significant, it is able to directly determine the state
of electricity production volume in the Republic of Uzbekistan .
Calculated and actual value of electricity production volume in the Republic of Uzbekistan in model
ACOC is presented in table 1 below.
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3.4-pacm. Calculated and actual value of electricity production volume in the Republic of
Uzbekistan graphic

From table 1, it can be concluded that the calculated and real value of electricity production in the
Republic of Uzbekistan during 2010-2021 have different values. In other words, it's not very big.

It is possible to predict the volume of electricity production in the Republic of Uzbekistan for the
future.

Table 1
Electricity network in the Republic of Uzbekistan in 2010-2021 and forecast multiplier in 2022-
2026
Populati
on
Electri- Indust
e‘c n Coal Amount| Volum Main to ncustr by
Years city Volume . y .
.| produc-| of coal e of capital electricit
/ producti . of . produc
. tion consume| extract invest- y
Displa on consume t lot
. volume d ed gas ments consump
y capacity d gas volume )
. (thousa | (thousan| (mln.m ;| amount . tion
name | (million 3 (mln.m?>) (billion
nd tons)| d tons) ) (billion) volume
kWh) soums)
(thousan
ds kWh)
65,958. 38
2010 [51976.3 | 36294 | 26445 ’5 52,794.3 | 16 463.7 119.0 1.8
2011 | 52806.2 | 3844.8 | 2831.1 63 54 571.9 | 19,500.0 47 1.8
’ ' ' 040.9 ' T 587.1 ’
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61 57
2012 2 . 2. 1. 47 343.1 | 24 455. 1.
0 52,999.6 | 37529 | 3831.0 531.0 7343 55.3 5505 8
2013 | 54618.6 | 4090.0 | 57209 >8 46 318.4 | 30490.1 70 1.8
) ' ’ 305.4 ' ' 634.8 ’
2014 | 55,766.0 | 4396.8 | 5264.5 >4 43 273.8 | 37 646.2 84 1.8
o ' ’ 161.2 ' ' 011.6 ’
4,600.
2015 | 57658.1 | 3488.0 | 4235.6 54,600 415245 | 448104 o7 1.8
5 598.2
2016 | 59100.5 | 3867.3 | 5003.3 >0 43 690.3 | 51232.0 ti 1.8
) ' ’ 132.1 ' ' 869.4 ’
2017 | 60,820.1 | 4038.6 | 4724.6 56 46,065.3 | 72 155.2 148 1.9
T ' ’ 642.2 T ' 816.0 ’
61 124 235
201 2 .61 41744 . 48 343.1 1.
018 | 62,896.6 7 6 768.0 5255 8343 2313 340.7 9
60 195,927. 322
2019 | 63531.6 | 40479 | 5698.6 711.9 49 711.0 3 535.8 1.9
49,768. 210 368
2020 | 66,500.7 | 4 133.1 | 7988.2 ) 46,057.5 195 1 740.2 2.0
53 188 333
2021 100.0 | 4 167.4 414. 44 . 1.
0 70 100.0 67 7 3 414.7 505.7 133.9 190.6 95
52 206,957. 364
2022 | 69,052.3 | 4203.4 | 7821.1 583.2 44,049.2 6 740.5 1.97
51 225,781. 396
2023 | 70603.3 | 42394 | 8227.9 751.8 43 592.7 4 290.3 1.98
50,920. 244 427
2024 | 72154.4 | 42754 | 8634.6 ’ 43 136.1 2.0
3 605.1 840.2
50,088. 263 459
202 4 | 4311. 41.4 ’ 42,679. 2.02
025 | 73705 3115 | 90 9 679.6 428.8 390.1 0
49 282 490
2026 | 75256.5 | 4347.5 | 9448.2 257 4 42 223.1 2525 939.9 2.04

Using the information in the table 1, we will form the graph of changes in the forecast period based on
the factors influencing the volume of electricity production in the Republic of Uzbekistan . In order to
emphasize the dynamics in it, a graphic is given in the diagram 1.

From the graph in the picture, we can see that based on the considered factors, the volume of electricity

will reach 75.3 billion kWh in 2026 and will increase by 107.4% compared to 2021.
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Diagram 1. Actual and estimated values of 'electricity production in the Republic of
Uzbekistan in 2010-2021 ( billion kWh )

There is another way to create a multi-factor econometric model of the volume of electricity production
in the Republic of Uzbekistan and the factors influencing it. In contrast to the first type of model, in
the case where the potentiation method is used, the natural logarithm indicators of the values are taken
and used. The regression equation has the following product:
Y =10,805+ 0,013 x; — 0,046 X, + 0,063 x3 — 0,207 x, — 0,137 x5 + 0,262 x4 + 0,694 x,
R =0.9796
R? =0,9597  F.uculation = 13,603

R? = 0,9597- the coefficient of determination shows that 95.97 percent of the volume of electricity
production in the Republic of Uzbekistan depends on the factor included in the multifactor econometric
model. More than 4 percent of the rest are caused by other factors that have not been taken into
consideration.

It can be seen from the complex model that when the volume of coal production (In X 1) exceeds 1
thousand tons, the volume of electricity production in the Republic of Uzbekistan (In Y') can lead to a
total increase of 0.013 million kWh. The amount of consumed coal (In X ») may reach 1 thousand tons,
and the amount of electricity production in the Republic of Uzbekistan ( In Y') may decrease by 0.046
million kWh. The volume of extracted gas (In X 3 ), approximately 1 mln. m ?, it can increase the
volume of electricity production (In Y ) in the Republic of Uzbekistan by 0.063 million kWh. The
volume of consumed gas (In X 4) can decrease by 1 mln.m *, the volume of electricity production in
the Republic of Uzbekistan (In Y ) can decrease by 0.207 mIin.kWh. The amount of investments in
fixed capital (In X 5) is 1 bln. per soum, the volume of electricity production in the Republic of
Uzbekistan (In Y ) may decrease by 0.137 million kWh. The volume of industrial output (In X¢) is 1

! Author development
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bln. per soum, the volume of electricity production in the Republic of Uzbekistan (In ¥') may increase
by 0.262 million kWh. The volume of electricity consumption by the population (In X 7) may increase
by 1 thousand kWh, and the volume of electricity production in the Republic of Uzbekistan (In Y)
may increase by 0.694 million kWh.

The calculated Fishep criterion is compared with the value in the table. From this it turned out that eca
F > F ie

calculatio n table >

Fcalculation = 131602 > Ftable = 0'012
So, the created econometric model is statistically significant, it is able to directly determine the state
of electricity production volume in the Republic of Uzbekistan . In the model, it is possible to predict
the volume of electricity production in the Republic of Uzbekistan for the future.

Table 2
Electricity network in the Republic of Uzbekistan in 2010-2021 and forecast multiplier in 2022-
2026
. Indust
) Dig )
Electric | Coal ) ry Populatio
. . . up Main to
ity digging | Consumpt Consumpt ) produ n by
R volum R capital o
work release | ion done ion . ct electricity
e of investme
Yea | release | volume coal volume of volum | consumpt
rs | capacity ( volume ( releas gas nts e ion
d t -
( thousa | thousand ed gas produced ( ar.n(?un ( (billio | volume (
. ( billion .s
million | nd tons tons ) mlnm min.m 3) n thousands
kWh ) ) ’ - soums | kW .s)
3)
)
2010 | 519763 | 36294 2 644.5 65’258 52,7943 16 463.7 1350 1.8
2011 | 52 806.2 | 3 844.8 2 831.1 63 54 571.9 19,500.0 47 1.8
' ' ' 040.9 ' B 587.1 ’
2012 | 52,999.6 | 3 752.9 3831.0 61 47 343.1 24 455.3 o7 1.8
o ' ' 531.0 ' ' 552.5 ’
2013 | 54 618.6 | 4 090.0 5720.9 >8 46 318.4 30 490.1 70 1.8
' ’ ' 305.4 ' ’ 634.8 ’
2014 | 55,766.0 | 4 396.8 5264.5 >4 43 273.8 37 646.2 84 1.8
o ' ' 161.2 ' ' 011.6 '
4
2015 | 57 658.1 | 3488.0 4235.6 54,600 41 524.5 44 810.4 o7 1.8
5 598.2
2016 | 59100.5 | 3867.3 5003.3 56 43 690.3 512320 Hi 1.8
' ’ ' 132.1 ' ’ 869.4 ’
2017 | 60,820.1 | 4 038.6 4724.6 56 46,065.3 72 155.2 148 1.9
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642.2 816.0
2018 | 62,896.6 | 4174.4 6 768.0 6l 48 343.1 | 124231.3 235 1.9
T ’ ' 585.5 ' ' 340.7 ’
60 322
2019 | 63 531.6 | 4047.9 5698.6 711.9 49 711.0 | 195,927.3 535.8 1.9
2020 | 66,500.7 | 4133.1 7 988.2 49,768 46,057.5 | 210195.1 368 2.0
2 740.2
2021 | 70 100.0 | 4 167.4 7414.3 53 44 505.7 | 188 133.9 333 1.95
' ’ ' 414.7 ' ' 190.6 '
2022 | 69360.2 | 42074 8502.7 52’261 44 174.5 | 296 825.4 5‘;9654 1.97
2023 | 71 199.9 | 4 246.6 9 251.5 >1 43 773.0 | 381 625.0 615 1.99
) ) ) 911.1 ) ) 944.8 )
2024 | 73 088.5 | 4286.1 | 10,066.2 31 43 375.1 | 490 651.0 765 2.0
) ) A 171.2 ) ) 610.7 )
2025 | 75,027.1 | 4326.0 | 10,952.6 >0 42,980.9 | 630 824.4 )51 2.02
e ) e 441.8 S ) 643.3 )
49,722 1182
2026 | 77017.2 | 4366.3 | 11,917.1 9’; 42590.2 | 811043.8 872 2.04

Using the information in the table, we will form the graph of changes in the forecast period based on
the factors influencing the volume of electricity production in the Republic of Uzbekistan . In order to
emphasize the dynamics in it, a graphic is given in the diagram 2.
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Diagram 2. Actual and estimated values of electricity production in the Republic of Uzbekistan
in 2010-2021 (billion kWh)

From the graph in the picture, we can see that, based on the factors considered, the amount of electricity
in 2026 will be 77 billion. kW hour and 70.1 billion kW in 2021. 7 billion per hour. kW will be more
per hour and as a result it will increase by 109.8%. But for this, it is necessary to start new energy
production facilities and increase energy efficiency.

Conclusion
After building an econometric models of sustainable developing of energy system in Uzbekistan. We
can that in our country must be doing more works in this sphere. They are:

- revising the principles of formation of conditions for sustainable development for
enterprises of the thermal energy system;

- investing renewable energy resources for developing a green economy;
- reducting the coal digging release to the minimal index;
- development of new types of power generation.
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