ISSN 2786-5398 IMPOBJIEMMU PO3BUTKY
KypHaa cTpaTeriYyHuX eKOHOMIYHHX EKOHOMIKH
Jocaikenb, Ne 6(11), 2022

YK 338.24 DOI: 10.30857/2786-5398.2022.6.9

Mariana S. Shkoda, Anna A. Oleshko
Kyiv National University of Technologies and Design
THEORETICAL ASPECTS OF MANAGING THE ENERGY SUPPLY POTENTIAL
OF SUSTAINABLE REGIONAL DEVELOPMENT

The article presents the results of research on the theoretical aspects of energy supply
management in conditions of sustainable development. The concept and structural components of
energy saving of enterprises in the conditions of sustainable development are studied, which is
presented as a set of measures aimed at reducing energy losses, which comes both from external
sources and is used inside the production system and requires the use of energy-saving equipment,
energy-saving technologies of production, transportation and storage. The relationship between the
categories: management of "energy potential”, "resource potential”, and "energy saving potential”
is determined. This categorical series was studied and the concept of the energy saving potential of
the enterprise in conditions of sustainable development was determined, which is presented as the
realization of the energy potential as a set of reserves for reducing energy consumption, the ability
and adaptability of the object management system to rationally use fuel and energy resources. As a
result of the study, it was proved that the management of energy supply in conditions of sustainable
development, aimed at ensuring the rational use of available energy resources, is based on
conducting energy technological measurements, inspections, analyzing energy use and
implementing an automated system for possible energy-saving measures.

Keywords: energy supply; energy management, economic potential; resource; potential;
Sustainability, National economy.

Map’ana C. lHlkona, Auna A. Osemiko
Kuiscokuil nayionanvHuil ynigepcumem mexHo102iil ma Ou3aiiny
TEOPETHUYHI ACIIEKTHU YIIPABJIHHSA HOTEHHIAJIOM EHEPTO3ABE3ITEYEHHSA
CTAJIOT' O PEI'TOHAJIBHOI'O PO3BUTKY
B cmammi euxnaoeno pesyromamu 0ocniodxceHdb w000 meopemudnux acneKmis YynpaeiinHs
eHep2o3abe3neveHHImM 8 YMOo8ax Cmanoco po3eumky. [ocnioxiceHo NoHamms ma CMpyKmypHi
KOMHOHEHMU eHepeo30epediceH s RIONPUEMCME 8 YMOBAX CMATI020 PO3BUMKY, WO NPeOCmasieHo sK
KOMNJIEKC 3aX00i8, CNPAMOBAHUX HA CKOPOYEHHs 8mMpam euepeii, AKa NOCMynac K 6i0 306HIUHIX
odicepenl, makK i BUKOPUCMOBYEMbCS 8CePeOUHi 8UPOOHUYOI cucmeMuy ma 8UMAzae 3acmocy8aHMs

enepeo3bepiearoyoeo  yYCcmamky8aHHs, eHepeo3bepiearouux — MexXHoN02il  8UPOOHUYMEA,
mpancnopmyeanusi ma  30epicannsa.  Busnaueno  63a€m036’A30K  Kame2opiu:  YNpaeninH
«eHepeemudHUM NOMeHYianomy, «pecypcHum nOMeHYyiaiom» ma «nomenyianom

eHepeozbepedcenusay. Jocnioxceno yeu kameeopianbHull psao ma U3HAYEeHO NOHAMMS NOMEHYIAY
eHepeo30epedcentsi NIONPUEMCIMEA 68 YMOBAX CIANI020 PO3BUMKY, WO NPeOCMmAaseHo K peanizayiio
eHepeemuuH020 NOMEHYIANY K CYKYNHOCMI pe3ep8i6 3MeHULeHHsl eHeP2OCHONCUBAHHS, 30AMHOCI
ma aoanmueHOCMi cucmemu YNpaelinHs 00 €Km PaAyioHAIbHO BUKOPUCIIOBY8AMU NATUBHO-
eHepeemuyHi  pecypcie. B pezynomami  Odocniodicenns — 0oeedeno, w0  YNpAaGaiHH:L
eHepe03a0e3NeueHHsIM 8 YMOBAX CMAN020 PO3GUMKY, CHPAMOBAHO HA 3a0e3NeYeHHs PayioOHAIbHO2O
BUKOPUCTNAHHS HAABHUX eHEeP2eMUYHUX Pecypcis, 6a3yembes HA NPOBEOEHHI eHepPeOMEXHOI02IUHUX
BUMIPIOBAHb, NEPEBIPOK, AHANIZYE8AHHI eHEPeOBUKOPUCTIAHHS MA 6NPOBAOICEHHI ABMOMAMUZ08AHOT
cucmemu Wooo MONCIUBUX eHep2030epiearodux 3ax00ie.

Knrwuosi cnosa enepeozabesneyents, eHepeOMEHONCMEHM, eKOHOMIYHUL NOMEeHYIal,
pecypcu; nomenyian; cmanull po3eumox, HayloHAlIbHA eKOHOMIKA.
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Formulation of the problem. Studies have proven that the concept of potential in the
scientific literature is interpreted in different ways — from a narrow understanding of it as the
potential volume of production, resource provision of business processes to the category of socio-
economic, production system, which allows investigating potential from two sides: on the one hand,
as the set of resources of the business entity. In this case, the assessment of a certain type of
potential comes down to determining the value of available resources (assets). On the other hand, it
is the effectiveness of business activity, when the potential reflects the ability of a business entity to
use and process available resources to meet public needs. In this case, the assessment of the value of
the potential is carried out by assessing the maximum potential amount of benefits that the business
entity is able to obtain with a certain amount, quality and structure of available resources.

Analysis of recent research. In the scientific literature, in most cases, in a general sense,
potential is considered as sources, opportunities, means, reserves that can be used to achieve a
certain goal. Most publications contain various aspects of the concept of '"potential".
Etymologically, the term "potential" is of Latin origin. Potential management is "not only a system
of managing resources that are available, but also alternative resources and their sources, that is, a
new representation of resources that did not exist (or were not used) before, the possibility of using
them is scientifically justified and the acquisition (or use) foreseen in this period prospectively" [1,
9, 13-15].

Unsolved parts of the problem. Summarizing the scientific directions, we can say that the
potential of energy supply is its ability for further activity based on the availability of resources.
That is, the potential capabilities of the enterprise are determined by the availability of resources for
business activities and the possibility of using certain reserves, which are considered material
resources that are temporarily not used for their intended purpose. Reserves of this kind are
systematically created to meet the additional need for them arising under certain circumstances. In
addition, reserves are understood as unused opportunities to increase production efficiency and
increase business efficiency.

The purpose of the article there is a study of theoretical aspects of energy supply
management in conditions of sustainable development.

Presentation of the main material The category: "energy potential" also has differences in
definitions in the scientific literature. Most definitions can be divided into three groups: the first —
experts believe that energy potential is a component of production or resource potential; the second
— the energy potential represents a potential set of energy that can be used by the business object;
the third — represents potential opportunities for consumption of various types of energy.

The point of view can be attributed to the first group V. Sevostianov, A. Sevostianova,
O. Savina, which believes that any production of products is primarily a process of energy
consumption for the purpose of reproduction of its carriers. Therefore, all components of the
production potential of the enterprise are carriers of energy used in the production process, and in
connection with the problem of rational use and conservation of energy, it is necessary to study the
concepts of production, economic, resource, personnel potential, etc. to consider "energy potential”
as a separate economic category. Each of the listed factors is a carrier of energy, and therefore the
energy potential of the economic system, according to Savina, O, should be understood as "the total
amount of actual and potential energy of human, natural and material resources of this economic
system" [13].

A representative of the second group M. Shaaban, J. Scheffran, J. Bohner, M.S. Elsobki
defines "energy potential" as "a general indicator of the total amount of potential energy inherent in
a certain economic system, which is supported by natural, human and material resources" [14].
M. Shaaban, J. Scheffran, J. Bohner, M.S. Elsobki emphasizes that the concept of the energy
potential of an enterprise should be interpreted as the total amount of energy, which is carried by
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human and material resources (the sum of the energy potential of human resources (personnel
energy potential) and the energy potential of material resources (material and technical energy
potential) of a given enterprise) [14].

M. Shaaban, J. Scheffran, J. Bohner, M.S. Elsobki believes that "energy potential" is directly
dependent on unconventional and renewable energy sources [14].

The third of the triad of categories: "energy saving potential" also has differences in
definitions in the scientific literature.

"The theoretical potential of energy saving is the maximum saving of fuel and energy
resources, which can be obtained as a result of the elimination of all types of energy losses in the
national economy".

To assess the efficiency of consumption of fuel and energy resources, such indicators as the
efficiency factor (Efficiency) and the amount of specific energy consumption are currently used.
However, when solving the problems of planning the implementation of energy-saving measures,
these indicators are not sufficiently informative, because they do not provide answers to the
question of the priority of the implementation of energy-saving measures. It is proposed to use the
concept of "energy saving potential" to evaluate the efficiency of energy consumption. The energy
saving potential of an industrial enterprise, according to the author of the study, represents a set of
energy saving reserves and the ability of the existing management system to stimulate the
enterprise's personnel to rationally use fuel and energy resources. To detail the goals of
management influences on energy saving, D. Sidorov, D. Panasetsky, N. Tomin, D. Karamov,
A. Zhukov, 1. Muftahov, suggests using a hierarchy of potentials, which depends on taking into
account the factors of influence, the amount of energy resources involved and level of influence:

- market potential — significant public costs are not required, as it is believed that consumers
themselves are interested in realizing the potential. Expenses are necessary only to maintain
effectively operating market conditions of management and dissemination of information [15];

- economic — additional social costs are necessary to stimulate consumers to implement
energy-saving measures, which are not attractive for them at a certain time and under certain
conditions. Costs are needed to focus public attention through the introduction of economic
stimulation mechanisms [15];

- scientific and technical — requires greater social costs (as well as justification of their
necessity), since the costs of implementing known measures can significantly outweigh the benefits
of their implementation (for a certain time). Thus, society can know about the available opportunity
and not use it based on the cost/benefit criterion [15];

- strategic — there is a need for significant societal costs (in the long term) both for the
development of fundamental science, including issues of energy use, and for changing the structure
of the economy and methods of energy use [15];

- worldview — requires changing the foundations of social development, understanding the
essence of energy consumption and labor efficiency, human behavior, affirming the priority of
energy efficiency in human activity [15].

M. Shaaban, J. Scheffran, J. Bohner, M.S. Elsobki believes that the energy saving potential
is determined by the technical, economic, financial capabilities of the industrial enterprise, as well
as the level of development of scientific and technical progress. The increase in profit generated by
the implementation of energy-saving measures is an indicator of the effective implementation of
energy-saving potential [14].

S.V. Narayevskyi define energy saving potential as economically feasible energy
consumption [9].
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A.Ya. Sokhnych, A.Yu. Yakymchuk, L.M. Kazachenko propose a classification of types of
energy saving potential depending on the units for planning the implementation of energy saving
measures [2].

One of the primary tasks in the assessment of energy saving potential is the grouping of
units in accordance with energy saving at the enterprise, which makes it possible to effectively plan
the process of implementing energy saving measures.

One of the most effective methods of classification is the use of neural networks, in
particular the Kohonen network. The Kohonen network allows for the classification of energy-
consuming objects of an industrial enterprise without the involvement of experts, which allows for
continuous analysis and reduces the time for data processing. The number of classes when applying
the Kohonen network is formed dynamically in the process of learning the network. The
classification of units responsible for energy saving can be used to plan the implementation of
energy-saving measures and evaluate the effectiveness of their implementation.

The energy-technical component of the energy-saving potential takes into account the
possibilities of increasing the efficiency of energy consumption and, accordingly, reducing the
energy intensity of production of products and providing services due to the introduction of the
latest energy-efficient equipment, installations, technologies and energy-efficient measures. The
technical component of the potential of energy saving makes it possible to increase the efficiency of
production of production, transformation, transportation and consumption of energy resources and,
accordingly, to reduce the energy intensity of products and the provision of services due to the
introduction of the latest energy-efficient technologies and energy-saving measures.

Conclusions. The energy saving management system can be implemented due to a possible
change in the proportions of energy consumption in order to reduce energy consumption levels;
reduction of the specific weight of energy-intensive industries in the structure of the enterprise and
transportation due to the development of knowledge-intensive industries with low energy and
material intensity.

In turn, the introduction of structural and technological factors depends on inter-industry and
intra-industry shifts in the country's economy.

Measures to improve the energy management component of energy saving potential include:

- structural restructuring of enterprises, which would contribute to the production of less
energy-intensive products;

- training of specialists in the field of energy saving;

- development and implementation of new enterprise standards for energy saving;

- conducting regular energy audits of enterprises;

- use of energy management tools.

Measures to improve the energy-organizational component of energy-saving potential
include:

- implementation of a system of reporting on measures and status of energy saving works;

- application of consulting schemes with the aim of saving energy and ecologically clean
energy [1];

- creation of strict energy discipline.

The implementation of all these measures is possible by ensuring the formation of a legal
framework for new and modernizing energy-saving facilities. Creating conditions for the
introduction of a modern level of specific consumption of energy resources by industrial facilities
by improving the legislative and regulatory framework will allow to reduce the consumption of
energy resources by the state, to optimize the structure of consumption taking into account the tasks
of the state regarding the priorities of the use of existing energy generating capacities.
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