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SUSTAINABLE DEVELOPMENT OF THE ECONOMY IN THE CONDITIONS
OF THE ENERGY CRISIS

Purpose. To establish the factors of the impact of the energy crisis on the formation of a sustainable economy. To propose a
method for forecasting the balance of energy production and consumption. To establish the level of correlation between sustain-
able development indicators and energy indicators.

Methodology. Cognition methods were used to perform the work: analysis and synthesis to choose the topic and purpose of the
study; content analysis for literature review; critical analysis to identify unsolved aspects of the problem and national characteristics
of the crisis; the ascent from the abstract to the concrete to prove the relationship between the energy crisis and achievement of the
sustainable development goals (SDG); system analysis to substantiate the need for energy balance and import substitution of en-
ergy resources; induction and deduction for the selection of SDGs, which are affected by the energy crisis and energy balance
forecasting models, establishing the level of correlation with SDG indicators; idealization and formalization to identify factors
inhibiting the formation of a sustainable economy.

Findings. It is established that in addition to the global factors of the energy crisis, national economies have their own factors
influencing the pace of achieving the SDG. The main reasons for the gap between energy production and consumption and trends
in import substitution in the energy sector are indicated. The presence of direct and reverse effects of energy development and
sustainable development is proved. It is established that the solution to the problem of sustainable economic development is to
systematically ensure the dynamic balance of production and consumption of energy, and import substitution of energy resources.

Originality. The reasons for reducing the level of relevance of forecasting and energy plan required to achieve the SDG are
identified. There is a significant level of correlation between the Mtoe indicator and groups of SDG indicators and the fact that
indicator of relative fluctuations as for average Mtoe is an integral indicator of the SDG achievement.

Practical value. The MCDA method and a quantitative approach to its implementation are proposed to forecast energy con-

sumption and to model sustainable development scenarios.

Keywords: energy crisis, sustainable development, technological renewal, import substitution of energy resources

Introduction. The development of the economy in modern
conditions, even with the goal of achieving sustainable devel-
opment, leads to an increase in energy consumption.

The rapid introduction of electronic devices, appliances
that consume electricity, the growing needs of the population
in the face of increasing its number leads to a steady increase in
energy consumption for household needs.

Technological renewal of industry, transport, agriculture
and other industries also leads to a sharp increase in energy
consumption.

Attempts to reduce environmental pollution associated
with energy production, in particular carbon pressure on the
biosphere, result in significant capital expenditures in energy.

The growing gap between energy production and energy
consumption leads to the formation of crisis conditions in the
energy sector. Moreover, the energy sectors, which account for
the largest share in total energy production, suffer the most.

This, in turn, limits the pace of implementation of a sus-
tainable economy and leads to a failure to meet the deadlines
set in government programs and intergovernmental docu-
ments to achieve the Sustainable Development Goals (SDG).

In these circumstances attempts to prevent the energy cri-
sis and at the same time ensure the acceleration of sustainable
economic development by increasing the pace of technologi-
cal renewal in industry and household sphere encounter cer-
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tain limitations: lack of investment in these areas; inconsis-
tency in the goals of research groups and society; non-compli-
ance of the pace of renewal with the needs of sustainable de-
velopment, etc.

This poses a challenge to human development in general,
and to the development of national economies in particular.

Literature review. The presence of the impact of the crisis in
the energy sector and the achievements of the SDG are indi-
cated in many works, but in a significant number of works this is
done only in general. In particular, this is indicated in the analy-
sis of the pace of energy development of the Republic of Mol-
dova [1]. But the study did not reveal the reverse nature of this
effect and the causes of the crisis, and did not establish a correla-
tion between SDG indicators and energy indicators. In the arti-
cle [2], its nature to determine the presence of this correlation is
not analyzed. The problems of energy losses were also identified
for the formation of reliable economic results of energy produc-
tion, but the impact of energy losses on sustainable development
was not demonstrated. Analyzing the genesis of the Concept of
Sustainable Development [3], it was noticed that some SDGs
are interconnected, the need to adapt to the crisis was estab-
lished. However, the impact of the energy crisis on the forma-
tion of a sustainable economy has not been sufficiently studied.
For our work it was useful to conclude that development should
be seen as a comprehensive structural transformation.

An attempt to mathematize the relationship between the sat-
isfaction of energy production and energy consumption as a
substantiation for the conditions for achieving SDG [4] with the
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rationality of the general approach allowed us to formulate the
objectives of our study more accurately. However, it was not
possible to use the presented model due to the low relevance
because of the use of the additive method. A systematic review
[5] focuses on the need to ensure energy adequacy as a means of
avoiding a crisis for a sustainable economy. But the nature of this
impact and the presence of its peculiarities for national econo-
mies have not been identified. In [6] the analysis of GDP growth
is given, the increase in the use of energy resources for this pur-
pose is emphasized, the formation of preconditions of the crisis,
which violates the terms of achievement of SDG, is indicated.
But the nature of the interaction of these factors was overlooked.

The cited literature indicates that the scientific community
understands the dangers of the energy crisis to achieve SDG,
but only some scientists [4] offer mathematical approaches to
predict the situation. The presence of this problem encourages
scientists to find ways to overcome it. In particular, in [7] the
strategic implementation of energy policy is proposed in view
of the achievement of SDG and avoidance of the consumption
crisis, provided that the needs of the population are met. An
analysis of the policy package for energy supply at the micro
and meso levels, which is called complex in [7], suggests a way
to reduce energy consumption to avoid a crisis. Unfortunately,
the paper does not propose relevant forecasting tools for the
implementation of this policy. The study [8] proposed an ap-
proach to quantifying SDGs and their energy needs to forecast
energy demand for energy planning as part of SDG implemen-
tation. The proposed approach, unfortunately, does not pro-
vide sufficient relevance of forecasts, but the direction of work
is promising and was used in our study. The path of crisis-free
energy use upon the condition of providing SDG is given in
[9]. The main goal is to achieve the environmental goals of the
SDG, environmental sufficiency and efficiency for developed
countries, and energy poverty policy for pre-development
countries. But this path does not allow a comprehensive solu-
tion to the SDG and leads to international segregation.

The article [10] emphasizes the need to increase the share
of clean energy and quantifies the relationship between energy
quality and quality of life (QoL). But in general, this does not
solve the problem of the gap between energy production and
energy consumption. In [11], the global final demand for en-
ergy is projected to decrease by 2050 by 245 EJ, which is 40 %
of the current level on the conditions of integrated SDG sup-
ply. That is, they indicate that the problem of the gap between
energy production and energy consumption will be solved
naturally. Based on the forecast [ 11, 12] the practical minimum
threshold of final energy consumption required to provide
SDG is estimated. The way to implement the energy balance
to move from non-renewable energy sources to renewable ones
for strategic management using a macroeconomic module
within the system dynamics model (MEDEAS) was developed
by the authors [13]. But neither in [11], nor in [12], nor in [13]
the technological support of the balance of SDG and energy
production has been proved. Moreover, the inequality of op-
portunities given by [14] to provide SDG with the difference
between cross-border and domestic energy impact for differ-
ent economies indicates a strong constraint for the implemen-
tation of the energy balance. This served as a stimulus for our
study to find a mechanism to neutralize this factor.

However, increasing the share of renewable energy sources
distributed territorially for the implementation of long-term
government support also contributes to the formation of en-
ergy balance without external energy supply to achieve SDG,
environmental, social (including job creation) goals, etc. [15].
This is confirmed by proving in [16, 17] the link between the
use of renewable energy sources to avoid the energy crisis and
subsequent economic growth of developing countries, but this
path is not a panacea, because, as it is proved in [16], the
country must exceed a certain threshold of renewable energy
consumption to avoid the crisis. In [17] it is stated that energy
saving policy does not have a negative impact on the econom-

ic development of developing countries and thus — a negative
impact on the achievement of the SDG. However, the men-
tioned works do not indicate that the policy of introduction of
renewable sources is effective only when it is based on reliable
forecasting models.

In this context, it is interesting to mention the study [18],
which proposed a comprehensive approach to energy balance
planning, implementation of modeling a holistic system of
technological, political, economic and other factors. The
model uses the methodology of integrated estimation, in par-
ticular the multiplicative form of the integrated index. This
direction is used in our study.

Peculiarities of energy efficiency policy in the context of
economic security for the formation of Ukraine’s sustainable
development economy are analyzed in [18]. The authors of the
article consider the crisis not as a decline, but as an incentive
for the formation of a sustainable economy of the future [19].

Also, the analysis of the direction proposed in [20] — solv-
ing the energy efficiency of Ukraine with a comprehensive so-
lution to the energy trilemma — was useful for our study.

The purpose of the article is to study the impact of the en-
ergy crisis on the formation of a sustainable economy, to pro-
pose a method for forecasting the balance of energy production
and consumption, to establish the level of correlation between
sustainable development indicators and energy indicators.

Methods. Analysis of the literature indicated the need to
use a systematic method to solve problems.

The method of content analysis indicated that achieving
the appropriate level of energy efficiency is an integral part of
the so-called “energy trilemma” [20] to ensure adequate envi-
ronmental sustainability, promote a free energy market, and
stimulate investment in the energy sector. That is, this is the
path of economic development that determines the formation
of sustainable development.

As the analysis showed, in addition to the global factors of
the energy crisis, each of the national economies has its own
factors of the crisis’s impact on achieving sustainable economic
development. This determines the existence of national charac-
teristics of the crisis and, accordingly, the specifics of achieving
the goals of sustainable development for each country.

Using the method of comparative analysis, it is proved that
the energy crisis in Ukraine is characterized by the fact that
since 2015 the volume of energy consumption has been ~56 %
of the energy supply. Using the method of comparative analy-
sis, it is proved that such a gap in the volume of supply and
consumption of energy was the result of:

- the beginning of the war unleashed by the Russian Fed-
eration, which led, in particular, to the exclusion from the gen-
eral statistics of energy consumption of the occupied territories
of Ukraine — the Crimea and parts of Donetsk and Luhansk
regions;

- economic crisis in the country;

- radical restructuring of the primary electricity market.

Prior to the start of hostilities in 2014, the balance of im-
ported and nonborrowed electricity tended to reduce energy
imports.

Despite the positive trends of economic indicators for the
next period of 2016—2017, in particular, GDP growth com-
pared to the beginning of the war, increasing production, pos-
itive trends in export performance, natural gas imports for the
same period increased by ~64.7 % of oil and oil products
~50.4 %, coal by ~66.2 %. This is evidence that the reduction
in energy dependency indicators has reached critical levels and
the policy on the predominant use of domestic resources
needed to be revised during this period.

This necessitated strategic planning, and the method of
mathematical formalization was used for its effective imple-
mentation.

Results. Two main components need to be identified: the
industrial and household sectors in analyzing energy con-
sumption trends.
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The reasons for inefficient energy consumption in the
household sector, according to the results of the analysis, are
mainly: technological backwardness of infrastructure; techni-
cal condition of residential buildings; low energy consumption
culture. These reasons form a set of shortcomings that cannot
be overcome by acting in only one direction. That is, even sig-
nificant one-time investments in technological renovation of
infrastructure and residential buildings, without changing the
public’s understanding of the need for economical use of en-
ergy resources will not lead to significant effects. The same gap
exists between the needs of technical and technological renew-
al in industry to ensure the appropriate level of economic
competitiveness and the lack of understanding of business
owners, management and staff the need for additional finan-
cial and resource costs to achieve environmental, general eco-
nomic and social SDG.

This is confirmed by the analysis which established the re-
lationship between the energy crisis and the slowdown in the
achievement of the SDG in Ukraine.

This relationship is characterized as multifactorial. The in-
fluence of some factors is synergistic, some are of a compro-
mising character. However, the presence of both direct and
reverse effects of the pace of development and technological
renewal of energy and the pace of implementation of sustain-
able development ideas has been proven.

The solution to the problem of sustainable economic devel-
opment in the energy crisis, in our opinion, is to implement a
system approach. This approach consists both in the use of
programs aimed at technological renewal of energy production
and energy consumption, and in the development of a coherent
policy for the implementation of sustainable development in
times of crisis. This policy should have the following character-
istics: it should be realistic, highly adaptable, and should create
a situation instead of dealing with its consequences.

As it was mentioned above, the growing gap between en-
ergy production and energy consumption creates the precon-
ditions for a crisis. This, in turn, limits the pace of implemen-
tation of a sustainable economy, leading to a violation of the
SDG deadlines set in government programs and intergovern-
mental documents. The pace of technological renewal of en-
ergy can help reduce this gap by increasing the volume of en-
ergy production but not the volume of its consumption.

This leads to a lack of strategic planning to match the pace
of SDG implementation and energy volumes.

Feedback is due to several factors. First, the forecasting of
public policy in all areas must be consistent. And the lack of
relevant strategic planning to match the pace of implementa-
tion of SDG and energy production causes non-compliance
with the deadlines for achieving SDG. In turn, the failure of
those SDGs which should form a rational energy consumption
increases the growth of the gap between energy production
and energy consumption in a multiplier way, i.e. creates the
preconditions for a crisis.

In particular, in order to avoid energy crises and to con-
tinuously implement the SDG, efforts should be made to bal-
ance energy production and adjust its pace depending on fore-
casting the results of the stages of achieving the relevant indi-
cators of each of the sustainable development goals. Import
substitution of energy resources is also important, as it con-
tributes to the country’s energy security, economic growth,
employment and increasing the number of tools to influence
economic sustainability.

The analysis showed that not all sustainable development
goals correlate with energy indicators. In particular, goals 10,
14, 15 and 16 do not have close and direct links with energy
demand. At the same time, since the achievement of sustain-
able development cannot be realized only by a single sample of
goals from a single set of SDGs, and these goals 10, 14, 15 and
16 may indirectly affect the achievement of other goals, ex-
cluding them from the presented study on the analysis of the
impact of the energy crisis on the SDG implementation, we

should not forget about the need to implement a policy of co-
ordination to achieve the full range of goals.

With different models of energy consumption forecasting,
in particular, LEAP (“planning long-term energy alterna-
tives”), OSeMOSYS (“open source energy modeling sys-
tem”), NEMS, MARKAL and others, at present there are no
models that can model energy consumption related to indi-
vidual SDGs. Moreover, there are no models that can predict
additional energy consumption due to the indirect impact of
some SDGs on others.

This leads to a lack of strategic planning to reconcile the
pace of implementation of the SDG and the amount of energy
required for this, which, in turn, creates an uneven nature of
the achievement of the SDG. It is difficult to predict that the
process of achieving SDG from a mathematical point of view
is not described as a continuous function, but rather a “piece-
wise continuous” function, so that this process is more of an
iterative approach to the goal.

In turn, the inability to develop a relevant energy plan
needed to achieve the SDG by the planned time creates a bar-
rier to the introduction of a sustainable economy in the world
as a whole and in individual countries in particular.

Planning for the introduction of technological renewal of
energy production and consumption as tools to avoid the en-
ergy crisis and achieve SDG is also characterized by a low
level of relevance.

In particular, the level of renewable energy development,
which would avoid the risks of the energy crisis affecting the
SDGs if domestic production is used to meet domestic energy
needs, is insufficient both worldwide (Fig. 1) and for national
economies. For example, for Ukraine, the indicator of energy
implementation while using renewable sources does not ex-
ceed 3.1 %. This actually leads to a negative synergy effect of
the energy crisis for developing economies, including Ukraine.

For Ukraine, as a country in transition, the most effective
method of decision-making to achieve SDG while ensuring a
balance between energy production and energy consumption
in future periods of infrastructure recovery after the active
phase of hostilities, can be a scenario method of step-by-step
selection of decision trees with the use of multicriteria analysis
of the so-called Multi-Criteria Decision Analysis (MCDA).
This is due to the fact that the MCDA method provides a com-
parison of several alternative solutions; it also provides an op-
portunity to make an informed choice from a set of proposals
for the most and least suitable options as well as implements a
multifactor comparison of options using multi-criteria analy-
sis, which provides a solution that satisfies experts with differ-
ent views of the target criterion of optimality.

The MCDA method is used to take into account econo-
mic, environmental and social parameters of development,
which is acceptable for choosing alternatives for sustainable
development of the country, provided that the mentioned en-
ergy trilemma is resolved and long-term consequences of the
choice are relevantly considered.

There are two approaches to implementing the MCDA:
qualitative and quantitative. The quantitative approach

24%

Fig. 1. The share of energy in covering domestic energy needs
through domestic production:
1 — oil; 2 — coal; 3 — electricity; 4 — natural gas; 5 — renewable
energy
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should be based on the analysis of all SDG indicators, in-
cluding their multicollinear impact. Reliable methods for
taking into account the multicollinear influence of indica-
tors have not yet been proposed. The quantitative approach
also requires a holistic complete set of all the data needed
for analysis. Forming such a set is quite a challenge, even for
large research teams. These facts point to the difficulty of
using a quantitative approach and limit the relevance of its
results.

The method for applying a qualitative approach is based
on the following algorithm: the formation of a limited number
of groups of indicators and expert decision-making based on
mathematical analysis of integrated numerical indicators for
selected groups of indicators.

Therefore, we propose to apply a qualitative approach to
the implementation of the MCDA and to the modeling of sus-
tainable development scenarios.

The formation of a limited number of groups of indicators
should be carried out in such a way as to exclude their multi-
collinear influence. A step towards this is also to limit the
number of SDGs, the achievement scenarios of which are the
purpose of the analysis.

As a practical example of data formation for the MCDA
method, a comparison of Mtoe, i.e. “Coverage of domestic
energy needs at the expense of domestic production” (Table)
and groups of indicators [18].

To analyze the relationship between groups of indicators of
sustainable development (Fig. 2) and the balance values of en-
ergy consumption and energy production (Table) data from
the National Statistics Service were used and a systematic ap-
proach to indicative representation was provided in the scien-
tific work [18].

A systematic approach to the indicative presentation of
the problem is used because it allows combining indicators
into specific groups. This allows one, firstly, to exclude the
multicollinear interaction of indicators, and secondly, to use
not a significant number of indicators, but only a limited
number of their representative groups for analysis. The sus-
tainable development goals to be analyzed in this case are as
follows: Goal 7 “Affordable and Clean Energy”, first of all,
sub-goals: 7.1 “Expand infrastructure and modernize net-
works to ensure reliable and sustainable energy supply
through innovative technologies”, 7.4 “Improve energy effi-
ciency”; Goal 11 “Sustainable development of cities and
communities”, first of all, sub-goal: 11.5 “Reduce the nega-
tive impact of pollutants, including the urban environment,
in particular through the use of innovative technologies”,
also goals 12, 13 and 17.

According to the analysis of the data on Mtoe, (Table), the
relative significant changes in fluctuations relative to the an-
nual average are typical for countries whose economies are far
from stable. That is, it was established that this factor, for the

Table
Coverage of domestic energy needs at the expense of domestic production (million tons of oil equivalent)
Years
Country = — ~ o < " © o~ o o o — I e} <+ ©n
N N N (=) N (=) (=) (=) (=) N (=3 [ (=] [ (=3 (=
(=) N (=) N N N [=)) (=)} (=)} N (=3 (=3 (=3 (=1 (=3 (=1
— — — — — — — — — — o o (9] o [\l N
Ukraine 252 252 220 195 166 164 150 144 136 135 134 134 136 141 142 141
Romania 62 51 46 46 43 47 48 45 41 36 36 37 38 40 39 39
Czech Republic 50 45 45 43 4] 42 43 43 42 39 41 42 43 45 46 45
Norway 21 22 22 24 23 24 23 24 25 26 26 27 25 27 27 27
Years
3,
Country glsleglg|leslzlg|lgelzlels|lslegle|le|4
(=1 (=3 (=3 (=3 (=3 (= (=3 (=3 (=3 (=1 (=] (=1 (=3 (=1 (=3
N [\l N N N N N N N N N N N N [\l
Ukraine 137 139 135 114 132 126 122 116 106 93 92 89 93 89 96 20.6
Romania 40 40 40 35 35 36 35 32 32 32 32 32 32 32 32 13.8
Czech Republic 46 46 45 43 45 43 43 43 42 42 41 43 43 43 39 3.86
Norway 27 27 28 32 33 28 31 33 29 30 29 30 29 28 27 9.3
0.9
=
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=
‘é‘ 0.7
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)
=]
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CT-T
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Fig. 2. Dynamics of groups of indicators:

Yars

1 — resource sufficiency; 2 — economic acceptability; 3 — resource and technological security; 4 — socio-political expediency; 5 — affordability;
6 — environmental acceptability; 7 — institutional and organizational support; 8 — compliance with the objectives
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numerical representation of which the indicator & — the ratio
of the average linear deviation of Mtoe from the average value
for the period was used, can be used as an integrated indicator
of the level of sustainable development. For example, the indi-
cator for Norway is more than twice as small as for Ukraine
and the indicator for the Czech Republic is 5.4 times less than
that for Ukraine (Table).

Indicator 6 which is used in Table was calculated by the

formula
e ge-o) /)

where ¢; is the annual value of the Mtoe indicator for each
country; ¢ isthe average value of Mtoe for a period of # years.
That is, the value of the average linear indicator Mtoe relative
to the average was calculated for 31 years.

European countries that are not among the most devel-
oped economies were selected to illustrate the change in Mtoe.
Detailed analysis of Table provides an opportunity to assess
the long-term trends in Mtoe and see the impact of the crisis
on this indicator.

The analysis established a significant level of correlation be-
tween the Mtoe indicator for Ukraine and the groups of indica-
tors of sustainable development. Thus, the correlation coeffi-
cient for resource sufficiency is 0.961; 4 — socio-political expedi-
ency — 0.962; environmental acceptability — 0.452; institutional
and organizational support — 0.41; compliance with the goals —
0.954. This indicates a significant level of correlation. At the
same time, by groups of indicators the results are as follows: eco-
nomic acceptability, economic affordability, and resource and
technological security, the correlation coefficient is insufficient
and is 0.003, 0.295 and 0.04, respectively, which characterizes
the technological insecurity in this direction and the insufficient
level of implementation of market factors in the energy sector.

As the results of the analysis showed, the main factors that
hinder the process of forming an energy-efficient economy of
Ukraine and, thus, the formation of prerequisites for the for-
mation of a sustainable economy are:

- the growing gap between the volumes of energy produc-
tion and energy consumption, which forms the preconditions
for the crisis, which multiplicatively causes the lack of resourc-
es for technological renewal of energy, increasing its level of
energy efficiency;

- irrelevance of forecasting and planning the rates of ener-
gy production and energy consumption, which leads to viola-
tion of the planned deadlines of the SDG group.

Conclusions. It is stated that economic sustainability dur-
ing the energy crisis is an integral part of the energy trilemma.

It is established that in addition to the global factors of the
energy crisis, national economies have their own factors influ-
encing the pace of achieving sustainable economic develop-
ment. The main reasons for the gap in production and con-
sumption of energy and trends in import substitution in the
energy sector of Ukraine are indicated.

The existence of direct and reverse effects of the pace of
development and technological renewal of energy and the
pace of sustainable development and the multifactorial nature
of their relationship have been proven. It is established that the
influence of some factors is synergistic, some have a compro-
mising character.

It is stated that the solution to the problem of sustainable
economic development in the energy crisis is to implement a
systematic approach, first of all to ensure a dynamic balance of
energy production and consumption as well as import substi-
tution of energy resources, as it contributes to energy security,
economic growth, employment and the number of tools to in-
fluence the sustainability of the economy.

It is established that not all SDGs correlate with energy
indicators and the range of goals that will help to avoid the
energy crisis is indicated.

The models of energy consumption forecasting are ana-
lyzed and the expediency of the MCDA method and the quan-
titative approach to its implementation are substantiated. The
MCDA method for modeling sustainable development sce-
narios is proposed.

A comparison of Mtoe and groups of sustainable develop-
ment indicators is considered in order to form data sets for the
MCDA method. A systematic approach to the indicative pre-
sentation of the problem allows combining indicators into
groups, which eliminates the multicollinear interaction of in-
dicators and limits the number of their representative groups.

A significant level of correlation has been established be-
tween the Mtoe indicator for Ukraine and the groups of sus-
tainable development indicators. Relatively significant chang-
es in fluctuations relative to the annual average, typical of
countries whose economies are far from stable have been de-
tected. It is established that the indicator of relative fluctua-
tions as for the average annual Mtoe indicator can be used as
an integrated indicator of the level of sustainable development.

The main factors that hinder the process of forming an
energy-efficient economy of Ukraine and, thus, the formation
of preconditions for the formation of a sustainable economy
have been identified.
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Merta. BctaHoBUTH (haKTOPU BIUIMBY €HEPIeTUYHOI KpU-
31 Ha (JOpPMYBaHHSI CTAIOI EKOHOMIKU. 3allpOIIOHYBaTH Me-
TOJ, IPOTHO3YBaHHs OajlaHCy BUPOOHMLTBA Ta CIIOKMBAaHHSI
eHeprii. BcraHoBUTH piBeHb KOpeJIsLil iHIMKATOPIiB CTAJIOr0
PO3BUTKY Ta EHEPreTUYHUX MTOKA3HUKIB.

Mertoauka. MeToau I1i3HaHHSI BUKOPUCTaHI IS BUKO-
HaHHS pOOOTHU: aHATI3y i CMHTE3Y I BUOOPY TEMHU 1 METH
TOCJTIIKEHHS; KOHTEHT-aHai3y sl OIJISIAY JITepaTypu;
KPUTUIHOTO aHAJTi3y UTsl BUSIBJICHHST HEBUPIIIIEHNX aCIEKTiB
npo0JieMd Ta HaLliOHAJIbHUX OCOOJMBOCTEM KPU3U; CXO-
IKeHHS Bil a0CTPaKTHOTO 10 KOHKPETHOTO JIJIsT TOBEAeHHS
B3aEMO3B’I3KY €HEPIreTUYHOI KpU3M Ta JOCSITHEHHS LiJiei
criiikoro po3ButKy (SDG); cucTteMHOro aHajuizy misg 00-
I'PYHTYBaHHSI HEOOXiIHOCTI eHeprodajaHCy Ta iMITIOPTO3aMi-
IIEHHsI eHepropecypciB; 1HAYKLIT ¥ genykuii mis Bubdopy
SDG, Ha gKi BIUIMBa€E eHEpreTMYHA Kpr3a Ta MOMACII Mpo-
THO3YBaHHSI €HEprodaJlaHCy, BCTAHOBJICHHIO PiBHSI KOPEJIsi-
mii 3 ingukatopamu SDG; imeanizamnii Ta ¢popmamizarii mist
BUSIBJICHHSI YMHHMKIB, CTpUMYIOYMX (popMyBaHHsS CTajIoi
€KOHOMIKHU.

Pe3syabraTtn. BcTaHOBIEHO, IO OKPiM 3arajlbHOCBIiTO-
BUX YMHHHKIB €HEpreTMYHOI KPU3W Ul HalliOHAJTbHMX
€KOHOMIK € BJIACHI YMHHUKU BIUTUBY Ha TEMITH TOCATHEHHS
SDG. Yka3aHi OCHOBHiI NMPUYMHHU PO3PHUBY MiX oOCsiraMu
BUPOOHMIITBA i CIIOXXMBAHHS €HEPTil Ta TPEHAU iMIIOPTO-
3aMillleHHsI B €HEepreTMYHoMy cekropi. JloBeleHa HasiB-
HICTh TIPSMOTO Ta 3BOPOTHOTO BIUIMBY TEMIIiB PO3BUTKY
€HepreTUKM i CTajJuM PO3BUTKOM. BcTaHOBIIEHO, 1110 BU-
pillIeHHST TPOOJIEMU CTAJIOTO PO3BUTKY €KOHOMIKH TIOJISITAE
B CUCTEMHOMY 3a0e3IeueHHi JIMHAMIYHOro 0ajlaHCy BUPOO-
HULTBAa W CIOXUBAHHS €Heprii, Ta iMIopTo3aMillleHHi
€Hepropecypcis.

HaykoBa HOBU3HA. YCTaHOBJICHI MPUYUHU 3MEHIIICHHS
piBHSI pEJIeBAaHTHOCTI TPOTHO3YBAaHHS Ta EHEPTeTUYHOTO
naaHy, HeobxigHoro mnst nocsrHeHHst LICP. YcraHoBieHo
3HAYHUU piBEeHb KOPEJsLil MiX nokazHUKOM Mtoe Ta rpyna-
MU iHIMKATOPiB CTAJIOr0 PO3BUTKY Ta Te, 1110 MOKaXUMK Bijl-
HOCHUX KOJIMBaHb 110JI0 cepeqHboro Mtoe, € iHTerpajibHUM
iHnukaTopoM nocsaraeHHs [ICP.

IIpakTiyHa 3Ha9UMicTh. )15 MPOTHO3YBaHHS €HEPrOCIIO-
JKUBaHHS I MOJIEJTIOBAHHS CLIEHAPiiB CTAJIOrO PO3BUTKY 3a-
npornoHoBaHo MeTon MCDA i KiibKicHOTO TiAX0My 0 Horo
peaJtizaitii.

Kuowosi cnoBa: enepeemuuna xpusza, cmanuii po3eumox,
MEeXHON02IYHe OHOBAECHHSA, IMNOPMO3AMIUWEHHS eHepeopecypcie
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