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ABSTRACT: The article reveals the problems of the formation and implementation of Ukraine’s energy poli-
cy from the beginning of its independence to the present day. The specificities of the fuel and energy
sector of the country’s economy, the main stages of formation, macroeconomic conditions and the
problems of its transformation were analyzed. The slow and contradictory processes of reforming
Ukraine’s fuel and energy complex throughout the period of its independence and the fact that the
inconsistency with the main directions of the economic policy did not ensure its effective trans-
formation have been proven. The results of the OECD assessment of progress towards the main
objectives implementation of the Ukraine’s Energy Strategy have been presented. It was noted that
the results of the research suggest that the progress in achieving the goals of Ukraine’s Energy Stra-
tegy is ambiguous, therefore the strategy needs to be refined accordingly. There are two main factors
moving away from the formal and declarative nature of Ukraine’s energy policy to its realistic model.
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Firstly — an international factor associated with Ukraine’s extending involvement in international co-
operation within the energy sector, Ukraine’s international commitments to reform the energy sector
towards increasing energy efficiency, green energy, etc. Another — the crisis factor — as a result of the
energy policy of the Russian Federation. It was noted that the role of these factors in the future will
remain determining. The need to improve Ukraine’s energy policy, taking the current trends in the
development of the world energy system, new challenges and threats to politico-military and energy
confrontation with the Russian Federation into account, has been proven.

KEYwoRDs: energy policy, energy strategy, fuel and energy complex, security

Introduction

Ukraine’s energy sector is a complex and branched system of industries that ensure the pro-
duction, transmission and distribution of fuel and energy resources among different subjects of
economic relations. Its effective development is an important prerequisite for ensuring the com-
petitiveness of the country’s economic system, strengthening its energy and economic security.
Ukraine’s energy sector was formed as a part of the USSR energy sector, the main task of which
was to serve the industrial model of the economy with cheap energy resources and the absence of
environmental restrictions. The significant scale and potential of Ukraine’s energy sector turned
out to be one of the main problems in the country’s transition to a market economy.

This sector reflects the country’s enormous opportunities for the implementation of transit
potential, increasing energy exports and industrial production, strengthening Ukraine’s role in
the system of international economic relations. However, its structure, scale and sectoral features
significantly complicate the effective transformation towards the transition to market conditions.
During the 30 years of independence Ukraine has failed to form effective fuel and energy mar-
kets, to significantly increase energy efficiency and to reduce the dependence on the imports of
energy resources. Delays of energy reforms make it impossible to move towards high-quality
economic growth and to intensify the processes of structural economic transformation. Against
the backdrop of intensifying external economic threats, the instability of international fuel and
energy markets and significant dependence on energy imports, the accumulation of structural im-
balances in the country’s fuel and energy sector has hindered the processes of effective economic
development strengthening its exogenously oriented model. Thus, the reforming of Ukraine’s
energy sector is a key factor in the final transition from the post-Soviet planned model of the
economic system to the market, which allows to increase its adaptability and opens opportunities
for implementing the sustainable development principles.

Considering the role of the fuel and energy complex in the Ukrainian economy, progressive
changes in the energy sector should be reviewed in the context of country’s energy and econo-
mic security. These tasks become especially relevant in terms of economic and politico-military
confrontation with the Russian Federation, which until recently was one of the main suppliers
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of energy resources to Ukraine and used energy as an instrument of political pressure (NISD
2018). Strengthening the country’s energy security requires solving not only energy efficiency
problems, diversification of energy supplies, the fuel and energy balancing, but also problems of
optimizing the economic structure — a gradual transition to a post-industrial model.

The fulfillment of the outlined tasks involves the development and implementation of ap-
propriate provisions in the state energy policy. Ukraine has adopted a sufficient number of do-
cuments that set out priorities and mechanisms for reforming the energy sector. In practice, the
implementation of their provisions was ineffective due to a number of reasons. One of the main
reasons was the lack of sustainable economic development, in particular, there were significant
fluctuations in economic growth from year to year (from 12.1% of GDP in 2004 to — 14.8% in
2009) (SSSU 2020). Other reasons include the inconsistent and contradictory behavior of the
state as a subject of energy policy.

Ukraine’s cooperation with the EU has become an important progress factor in the field of
energy sector reform. Ukraine has made a number of international commitments on reforming its
energy sector. The implementation thereof will determine the prospects for further integration into
the EU and the support of the country’s European integration prospects. In 2010, Ukraine joined
the Treaty on establishing the Energy Community, which should be considered the beginning of
the implementation of EU legislation in the energy sector (PUA 2010). The Association Agreement
between Ukraine and the European Union as of 2014 stipulates the extension of cooperation in the
energy sector — Ukraine has committed itself to bringing its national legislation in line with EU
legislation, norms and standards and to implement systemic reforms in the energy sector (AAUEU
2015). The ratification of the Paris Agreement on July 14, 2016 on Ukraine’s commitment to join
the fight against climate change has become an important event (RPA 2016).

Problems of the formation and implementation of the energy policy in Ukraine are presen-
ted in many scientific papers. Most scientists and experts positively assess the importance of
the strategic approach to energy policy initiated during the development of Ukraine’s Ener-
gy Strategy until 2030 (ESU 2030), as well as the ideology of the new strategy — Ukraine’s
Energy Strategy until 2035 “Security, Energy Efficiency, Competitiveness” approved by the
Government of Ukraine in 2017 (ESU 2035). However, some scholars emphasize the priori-
ty of energy security (Bobrov 2013; Sukhodolia 2017) as one of the important components
of the country’s economic security. A number of scientists link the priority tasks of energy
policy with the need to improve its energy efficiency (Basok and Bazeev 2017; Denisyuk et
al. 2016). Many experts draw attention to the importance of developing such a structure of
the energy complex, which presents nuclear energy and identifies strategic priorities for its
development (Analytical report 2019). Another group of scientists underlines the problems
of green energy and the need of forming the preconditions for the transition to a sustainable
development model (Barannik 2016; Kharichkov and Krutyakova 2014). In the same context,
experts substantiate approaches to the development of non-traditional energy systems (Kudrya
2015). In (Lir 2018). Forming the state energy policy on the principles of national economic
pragmatism, taking the priorities of European integration and sustainable development into
account is proposed.
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Many works of foreign scientists reveal the conceptual provisions and methodological prin-
ciples of the formation of the state’s strategic energy policy, substantiate approaches to deter-
mining strategic priorities in the energy sector, their quantitative formalization and mechanisms
for achieving them (ECER 2012; IEA 2012; Krog and Sperling 2019; OECD 2019; SEP 2018;
Terrados et al. 2010). Such developments are of great interest to the formation of Ukraine’s
energy strategy, but there is a need to find a balanced approach to adapting this experience given
the specific structure of Ukraine’s economy, problems and trends in its economic development,
fuel and energy sector, energy and economic integration and the role of the energy component in
ensuring the efficiency of country’s economic development.

Despite the different emphases of scientists in the vision of the main goals and objectives
of energy policy, the dominant opinion is the need of improving it — in order to find responding
mechanisms to current energy security threats and new challenges in the world energy system
taking into account strategic priorities. In this context, the problem of interdependence between
economic transformations and transformations of the energy sector becomes especially relevant
and requires appropriate research. For a long time this aspect hasn’t received due attention in
methodological approaches to energy policy and in the development of certain state-level ener-
gy documents, which has been one of the main causes of controversial processes of Ukraine’s
energy sector transformation.

The development of an effective energy policy is a difficult task in a methodological sense.
Ukraine’s energy policy should reflect not only a system of priorities and goals, but also respond
to current challenges and threats and offer mechanisms for solving specific problems, effectively
respond to the trends in the world energy system, taking the priorities of economic structural
transformation into account. Its substantiation should be based on forecasts of the country’s
economic development trends and the understanding of its future economic model. An important
task is to ensure the rational integration of energy and economic policy instruments.

1. Economic conditions and stages of Ukraine’s fuel
and energy complex transformation

Analyzing the problems of Ukraine’s energy policy it should be noted that the transformation
of its energy complex since the early 1990s has taken place in difficult political and economic
conditions. Against the backdrop of a significant decline in GDP (in the period from 1990 to
2000 the decline in GDP was over 60% (SSSU 2020)) the country did not reach a political con-
sensus on maintaining the state’s course for market economic transformation. Such a consensus
started being reached in the early 2000s with the advent of economic growth. As a result, econo-
mic transformations have been extremely slow and controversial. The existing structure of the
country’s fuel and energy sector at that time was unable to adapt to the new economic conditions.
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In addition, structural imbalances in the system “energy — economy” have intensified. The ruptu-
re of economic ties with the former Soviet republics, the constant rise in fuel and energy prices,
the destabilizing effects of global economic crises and systemic macroeconomic instability have
made it to some extent impossible to formulate and implement an effective energy policy based
on strategic planning. At the same time, the decline in industrial production and falling demand
for fuel and energy resources by the early 2000s gave hope that the energy sector would fulfill its
tasks. The ongoing privatization processes in Ukraine’s energy sector have also added optimism.

The first important document about the formation of state energy policy (which was adop-
ted at the state level) was the Resolution of the Parliament of Ukraine “On Ukraine’s National
Energy Program until 2010” of May 15, 1996 N191 / 96-VR (NEPU 1996). The program was
primarily focused on solving the problems of the fuel and energy sector and meeting the needs of
the country’s economy in all types of fuel and energy. The following documents were: “Energy
Strategy of Ukraine until 2030” — approved by the order of the Government of Ukraine dated
March 15, 2006 Ne 145-r (expired due to the approval of the new Energy Strategy dated July 24,
2013 Ne1071-r) (ESU 2030) and the Energy Strategy of Ukraine for the period up to 2035 “Secu-
rity, Energy Efficiency, Competitiveness” — approved by the order of the Government of Ukraine
dated August 18,2017 Ne 605-r (ESU 2035). The adoption of such documents was important for
understanding the problems of Ukraine’s energy sector development, defining the goals and ob-
jectives of energy policy, mechanisms for its implementation, substantiation of the state energy
security conceptual foundations. However, none of these strategies have achieved their indica-
tive goals and indicators due to the fact that the implementation of these documents took place
in conditions of uncertainty in the development of the Ukrainian economy, international energy
markets and the world economy as a whole. In addition, it should be noted that in organizational
and economic terms the country was not ready to implement these strategies. The demarcation
between economic and energy reforms, the non-transparent privatization of energy enterprises
and, as a consequence, the strengthening of the financial and industrial groups influence on
public administration processes and the growth of macroeconomic instability made the real pro-
gress in the energy sector impossible.

There are three conditional stages of Ukraine’s energy complex transformation, which will
ensure a better understanding of the problems of state energy policy as a whole (Table 1). The
analysis of the energy sector transformation should be carried out taking the peculiarities of ma-
croeconomic dynamics into account. Quite a strong interdependence of energy economic factors
in the processes of macroeconomic transformations, to some extent explains the low efficiency
of state energy policy at different stages of its economic development.

Analyzing the above stages of Ukraine’s energy complex transformation, it should be noted
that during the first stage (1991-1999) there was an inertial restructuring of the energy com-
plex under the influence of the transformation crisis associated with the transition to a market
economy model. During this period there was a significant decline in production in the energy
sector, a significant increase in prices, and as a result — limited resource opportunities for en-
terprise development. During the second stage (2000-2013), the problems of energy complex
development did not acquire strategic priorities in the public policy system given the positive
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TABLE 1. The main stages of Ukraine’s energy complex transformation

TABELA 1. Gloéwne etapy transformacji kompleksu energetycznego Ukrainy

Problems of macroeconomic

Problems of energy complex

a result of the loss of part of
the territory in the East of the
country, the Crimean peninsu-
la, as well as intensification of
economic confrontation between
countries, there was a significant

tial of the fuel and energy complex
in some regions in eastern Ukraine
(territories not under the control of
Ukraine), first of all coal mining en-
terprises; critical aggravation of pro-
blems of natural gas and coal supply

Stages P — et Features of energy policy
1 2 3 4
1991- | The period is characterized by | Significant and rapid increase in | Lack of a strategically oriented
—1999 | a significant decline in GDP | energy prices and energy resources; | approach in managing the fuel
(in 1999 a decline over 60% of | exacerbation of problems with fuel | and energy complex; dominance
GDP compared to 1991 (SSSU | and energy resources; increasing | of the operational management
2020)), the rupture and restruc- | threats to energy security due to | model; the main task of state
turing of economic relations of | significant dependence on energy | policy is to form the necessary
industrial enterprises, a signifi- | imports from the Russian Federa- | supply of energy and fuel for the
cant increase in fuel and energy | tion and limited solvency of fuel | needs of the economy; ignoring
prices and inflation in general, | and energy resources consumers; | the system of barter settlements
a critical growing problem of | imbalance between the prices of the | and mechanisms of intersectoral
economic entities solvency energy and fuel sectors’ products and | subsidies and as a result, incre-
the costs for their production; incon- | asing structural imbalances in
sistency of prices for fuel and energy | the field of pricing; the begin-
resources with costs; accumulation | ning of privatization processes
of debt problems of the fuel and | in the energy sector, which were
energy complex enterprises, accele- | characterized by non-transparen-
ration of assets depreciation; signifi- | cy and lack of mechanisms to
cant increase of the production costs | attract strategic investors
in the energy and fuel sectors
2000— | There are two stages: the pe- | Intensification of contradictions in | Transition to a system of cash
—2013 | riod of economic recovery after | the energy sphere with the Russian | settlements between producers
adeepandlong-termecrisis:2000— | Federation; critical aggravation of | and consumers of fuel and ener-
—2008, and the period of eco- | natural gas supply problems to Ukra- | gy resources; policy of develop-
nomic crisis: the end of 2008- | ine, growth of its cost. ment of more transparent me-
—2010. Exacerbation of the problems of | chanisms of mutual relations in
Transition to economic growth — | thermal energy enterprises economic | energy sector; formation of fuel
from 2000 to 2008 (in 2000 for | stability, the presence of a steady | and energy markets; continu-
the first time there was a positi- | tendency to increase the cost of ener- | ation of privatization processes
ve GDP growth — 2.2%, in 2004 | gy and fuel, strengthening the role of | in the energy sector and the in-
GDP growth reached 12.2% | the energy component in the cost of | dustrial complex as a whole;
(SSSU 2020)), however, there | industrial production. transition to a strategic approach
was a significant dependence of | Chronic deficit of investment resour- | in managing the development
the state economic development | ces of energy entities, acceleration of | of the fuel and energy complex
from the foreign commodity mar- | the processes of moral and physical | (Energy Strategy until 2020
kets, the state was dominated by | deterioration of their production as- | from 2006 and from 2013)
a policy of stimulating demand sets
2014— | With the beginning of the Rus- | Energy confrontation with the Rus- | A radical change in approaches
—2020 | sian-Ukrainian war in 2014 as | sian Federation; partial loss of poten- | to the formation and implemen-

tation of the state energy poli-
cy (first of all, the transition to
a market pricing system for fuel
and energy resources); change
in the system of natural gas im-
ports, which reduced the depen-
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1 2 3 4

2014— | decline in real GDP [2]: 2014 — | to Ukraine; reduction of prospects | dence of supplies on the Rus-
—2020 | 6.6% by previous year, 2015 — | for the implementation of the coun- | sian Federation; development
9.8%, while the trend of econo- | try’s transit potential, investment and | of a new Energy Strategy until
mic slowdown was observed be- | innovation potential of nuclear ener- | 2035 (the main goal is to ensure
fore (SSSU 2020) — year 2013 — | gy development. Transition to a mar- | energy and environmental secu-
a real GDP growth compared to | ket approach in the field of pricing | rity); significant intensification
the previous year was zero, in | and rising prices in the energy sector. | of energy cooperation with the

2012 the growth was only 0.2%. EU; start of work on improving
Since 2016, due to the transition energy policy taking into acco-
to real reforms, it has been possi- unt the priorities of green energy,
ble to ensure economic growth — the transition to a model of susta-
from 2.4% in 2016 to 3.2% in inable development; formation
2019. of the Concept of “green” energy

transition of Ukraine until 2050.

trends in macroeconomic dynamics (from 2000 to the end of 2008) and the processes of private
ownership in the energy sector. At the same time, the positive macroeconomic dynamics did
not contribute to strengthening the economic stability of enterprises, the development of their
competitive potential. This stage is a period of formation of huge potential for threats towards
the state energy security. The third stage (2014—-2020) can be characterized as a period of tran-
sition to real reforms and effective cooperation between Ukraine and European partners in the
energy sector. Despite the aggravation of the crisis in the economy and the critical escalation
of threats to state energy and economic security due to politico-military and energy confronta-
tion with the Russian Federation, this period proved to be the most effective in reforming the
energy sector.

The country’s fuel and energy complex operates in fundamentally new conditions, which si-
gnificantly offset threats of both an economic and foreign policy nature. There have been signifi-
cant changes towards transition to market pricing for fuel and energy and towards diversification
of energy imports. The development of market participants’ investment potential has intensified
significantly. The motivation for finding solutions to improve the energy efficiency of production
in the industrial complex has increased. At the same time, the issues of transparency in decision
-making in export-import operations, pricing and antitrust regulation remain problematic.

2. Features of Ukraine’s energy policy and problems
of the fuel and energy complex transformation

The energy complex of modern Ukraine was formed in the twentieth century within a planned
economy. As a result of the state’s industrial and energy policy aiming to develop an industrial
model of the economic system and build a single economic complex of the USSR, it was focused
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on oil, natural gas, coal and nuclear fuel production. As a part of the USSR, Ukraine, occupying
3% of the territory and having 1/5 of the population, by 1991 produced more than 1/3 of all-
-Union production of rolled ferrous metals and steel pipes, almost 1/2 of total ore production
(Kislyy and Trofimenko 2002). However, it held a leading position in the USSR only in the
extraction of raw materials — extensive development was dominant. The economic model of
the country had a pronounced industrial nature. For example, as of 1980, Ukraine was ranked
4™ in Europe and 8™ in the world in terms of electricity production, 3" in Europe and 5™ in the
world in terms of coal production (in terms of conventional fuel), and 2" place in Europe and 4
place in the world in terms of natural gas production (Zubets’ and Panasyuk 2004).

These features of the Ukraine’s economic model have led to its significant energy intensity
(Fig. 1, 2). During the transition to market pricing the energy intensity of the economy was one
of the main problems of transformation of the energy sector. The energy intensity of Ukraine’s
economy significantly exceeds similar indicators of the world’s leading countries and significan-
tly limits the opportunities for its competitive development.

I
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Fig. 1. Economic development trends and energy intensity dynamics of GDP [kg of oil eqv./USD] 2005 (PPP),
1990-2019
Source: (NPCR of the UES of Ukraine 2018; SSSU 2020)

Rys. 1. Trendy rozwoju gospodarczego i dynamika energochtonnosci PKB [kg ekwiwalentu ropy naftowej/USD]
2005 (PPP), 1990-2019

The data of Figures 1, 2 indicates that the approximation of the energy intensity of Ukraine’s
GDP to the world average would reduce energy consumption by over half — by 50 million toe.
However, such shifts in the energy intensity cannot be achieved only through an energy efficien-
cy policy — an important task is to transform the structure of industrial production. Stimulating

74



=

www.czasopisma.pan.pl ?@ www journals.pan.pl

obsg 029
0.25 g2
0.2 046046
0.15 6t 61 o1 0 :
0.08

0.1
0.05 I I

S . . S . . .

@ RS @ S @ B XS ) S © <&@
g N ,(\o'bo Qo\q’ 04‘3‘: Q@Q 3)\0(\ @\'é 0\60 Qﬁﬁ &
QS & & 5 & & Q& N
IS

Fig. 2. Energy intensity of individual economies in 2015 [kg of oil equivalent/USD] (GDP at purchasing power parity)
in 2010 prices
Source: (EESU 2018)

Rys. 2. Energochtonnos¢ poszczegodlnych gospodarek w 2015 [kg ekwiwalentu ropy naftowej/USD]
(PKB wedtug parytetu sity nabywczej) w cenach 2010 roku

economic growth within the existing economic structure will not allow to fully realize the po-
tential of energy efficiency and make progress towards the transition to a model of sustainable
development. Such dynamics of economic growth will be accompanied by the formation of
threats to the state economic and energy security, will provoke crises in the economy and streng-
then its energy-intensive structure. The very trends of the country’s economic development were
observed in the period of 2000-2008.

Ukraine’s energy strategy until 2035 sets the task of reducing the energy intensity of GDP
more than double — from the current USD 0.28 toe/thousand to 0.13 (GDP per capita) (ESU
2035). At the same time, the following structural changes are envisaged: increasing the segment
of industries that are characterized by lower energy intensity of products in the structure of GDP
(engineering, light industry, etc.), development of services, intensification of investment proces-
ses and modernization of production assets of energy enterprises, the systematic implementation
of energy efficiency projects aimed at improving energy efficiency in various areas of economic
activity, regional programs for the modernization of the municipal heat and power system.

Structural changes in the economy and energy efficiency are key factors to reducing the ener-
gy intensity of production. Ukraine’s energy-intensive economy, in conditions of significant de-
pendence on energy imports — primarily natural gas, limits the competitiveness of the economy,
complicates the transformation of its structure and energy complex. The high energy intensity of
the country’s economy is primarily caused by its structural features and the dominance of basic
energy-intensive industries. Since a full-fledged market of energy resources was not formed, the-
re were disparities in the formation of prices for fuel and energy resources and monopolies kept
a significant influence, the country failed to reduce the energy intensity of production for many
years. These circumstances made it impossible to intensify investment processes in the economy,
including in the energy sector, as a result — the physical and moral depreciation of production
assets crossed critical limits. The structure of the economy, as well as the energy sector, has not
undergone qualitative changes.
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Thus, the main features of Ukraine’s energy system include: significant energy intensity of
production (2 times higher than the world average) (EESU 2018), high energy dependence on
energy imports (1/3 of primary energy) (MEU 2020), large losses in energy transportation to the
consumer (44% of energy is lost during conversion and transportation to the final consumer, for
example in the EU this figure equals 32%) (EESU 2018), as well as a significant depreciation of
energy enterprises’ equipment — over 65% (according to NJSC “Energy Company of Ukraine”
the coefficient of wear is 75%, along with this 90% of thermal power enterprises have exhausted
their estimated service life — 100 thousand hours, and 51% have developed an acceptable limit of
physical wear (in world practice) — 200 thousand hours) (Mel'nyk 2015), a significant negative
impact on the environment (carbon content of GDP exceeds the same indicator in Poland by 1.8
times, Germany — by 2.8 times and 2.1 times — world level) (NPCR of the UES of Ukraine 2018).
This set of problems allows us to understand the low adaptability of the fuel and energy spheres
of Ukraine, the peculiarities of the interaction of energy and economic factors in the processes of
macroeconomic transformation, and then — the complexity of the energy sector transformation in
the transition to a market model. The above problems are systematized in Figure 3.

Critical dependence of Moral and physical Low solvency of the
economic development on deterioration of production population and industrial
energy imports assets of enterprises enterprises

Energy-intensive industrial model of the
economic system

| I

| |
- v ) 'ﬁ—

|

| I

Structural discrepancies
between supply
and demand in the fuel
and energy market

Inconsistency of energy
resources potential to
the structure of
generating capacities

Large scale and diversified fuel
and energy complex

Non-market model of state behavior: regulation of prices for fuel and energy
resources, subsidies for certain industries

v v v
Low competitiveness Low adaptability of the energy Lack of investment
of the economy > sector and economic system < resources

Fig. 3. The problems of Ukraine’s energy sector transformation

Rys. 3. Problemy transformacji energetyki na Ukrainie

Figure 3 highlights the role of the state as a subject of energy policy. The attention is focused
on the non-market aspects of the state behavior model. Along with the economic instruments of
the energy policy (privatization of enterprises, the introduction of market relations between the
energy sector, market pricing mechanisms), the state regulated the prices of fuel and energy resour-
ces, subsidized certain energy sectors, weakened competitive energy mechanisms markets for
a long time. Such measures limited the opportunities for enterprises development and minimized
the effectiveness of energy policy.
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Given the specifics of the energy-economic factors’ integration in the structure of the coun-
try’s economy, the problems of transformation of the fuel and energy complex should be consi-
dered primarily through the lens of optimization and progressive development of its structure.
Unlike many other countries, in the early 1990s there was a combination of many unfavorable
factors and preconditions in Ukraine which significantly hindered the progress in reforming both
the energy sector and the economy in general.

The system imbalance of the USSR’s fuel and energy complex, which included the Ukra-
ine’s fuel and energy complex, led to the disproportion increase between the needs for fuel
and energy resources and their supply. Another important problem was the significant price
increase in the energy sector, physical and moral depreciation of the industrial complex
production assets and the lack of investment capital for their modernization. As a result, the
competitiveness of Ukrainian products, their solvency and investment opportunities signifi-
cantly decreased. Delays of the real reforms and attempts to minimize fuel and energy prices
in any way, ignoring the strategic security priorities for energy and economic components,
led to the formation of a closed cycle of degradation in the country’s industrial, fuel and
energy complex.

The energy intensity and imbalance of the Ukrainian economy (which is related to its
structural features, including the dominance of raw materials, the lack of a domestic market
and the large scale of the fuel and energy sector) are those problems of the country’s economic
model, which significantly distinguish its economy from the economies of other post-socialist
countries. The lack of basic preconditions for long-term and high-quality economic growth
in Ukraine and (as a result) a procyclical model of economic development made the effective
transformations in the energy sector impossible. Under such conditions, the strategic orienta-
tion of energy policy lost its role, because its target parameters, for objective reasons, could
not be achieved. That is why some strategic legislative and regulatory acts have been proved
ineffective.

The main problem of forming an effective energy strategy in Ukraine is the inconsistency of
economic and energy policies and the lack of a systematic approach to their implementation. These
principles have been ignored for a long time. Partial implementation of the market relations prin-
ciples in energy and other industries was a generative factor of destructive processes in the econo-
mic system in general. It was obvious that it is impossible to ensure transformation in such a large-
-scale energy sector of Ukraine without the coordination in time of certain instruments of energy
and economic policy. Without creating the basic conditions that determine the integrity of the model
of the market economic system, the market-oriented steps in the energy sector will further on gene-
rate manifestations of destabilizing factors. Thus, the negative trends in the fuel and energy sector
are the result of the long absence of a full-fledged model of the entire market economic system and,
in particular, energy and fuel markets.

The financial weakness of economic entities and the limited level of their solvency as con-
sumers of fuel and energy resources is a logical consequence of the extremely long and contro-
versial process of market mechanisms’ introduction into the country’s economy. Under such
conditions, the focus on the implementation of the energy policy’s modern priorities, which are
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related to its greening, implementation of modern technologies, development of non-traditional
energy systems is not just a set of difficulties, but also poses certain threats in terms of the effi-
ciency of use of certain resources. The low diversification of Ukraine’s economy, deep imbalan-
ces in its structure and close dependence on the foreign raw material markets have determined
the pro-cyclical nature of the country’s economic development and turned energy into a tool to
compensate economic entities through non-market pricing mechanisms for fuel and energy re-
sources, subsidies and the administrative redistribution of financial resources. The energy sector
has often been used as a resource to implement the priorities of crisis management during an
economic downturn. That is, quite often tactical steps in the framework of energy policy con-
tradicted the strategic priorities defined in regulations. A similar situation was observed even
after 2015, when under the pressure of external circumstances the country managed to achieve
significant changes in the area of energy security (complete abandonment of imported natural
gas from the Russian Federation, diversification of coal supply sources).

A long-lasting privatization process in the energy and other economy sectors has led to ad-
ditional problems — attempts of some financial and industrial groups to take control over state
-owned energy companies and through the shadow mechanisms to lobby their own business in-
terests at the expense of state-owned enterprises. This situation made it even more impossible to
attract strategic investors and foreign capital to Ukraine’s fuel and energy sector, without which
it was impossible to ensure transformation in such a large-scale sphere as the energy sector.

The above mentioned problems explain the fact that the shortage of own energy resources
was not a factor of stimulating energy efficiency, the modernization of production assets and
restructuring the economy towards the development of industries that produce final products.
Paradoxically, an important goal of the government’s energy policy for many years was the need
to reduce prices for imported energy resources, which essentially contradicted the strategic prio-
rities of the fuel and energy sector and the principles of market-oriented approach to its reform.
As a result, real changes in this area have been systematically postponed for an indefinite time,
whereas the accumulation of structural imbalances in the intersectoral and investment spheres
significantly intensified (Fig. 4).

It is impossible to solve the problems of energy security in the country without changing the
structure of the economy, developing a competitive environment and depoliticizing the energy
sector. Unfortunately, the precondition for progressive changes in the country’s energy sector
remains the need to complete the process of forming the basic institutions of the market model
of the economic system as a defining prerequisite for launching sustainable mechanisms for its
self-development.

In order to understand the scale of the Ukraine’s energy complex (inherited from the USSR),
attention should be paid to the dynamics of electricity production and production of fuel and
energy resources in comparison to 1990 (Fig. 4). Electricity production in the period from 1990
to 2019 decreased almost two fold — from 298.5 million kWh of electricity to 153.9 million kWh
(MEU 2020). At the same time, the capacity of power generating enterprises of Ukraine’s energy
system in 1990 amounted to 55.6 million kW, and in 2019 — 51.39 million kW (MEU 2020). That
is, the consumption of the power system varied within 30%.
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Fig. 4. Dynamics of electricity production, natural gas, coal and oil in Ukraine, 1990-2019
Source: (SSSU 2020; MEU 2020)

Rys. 4. Dynamika produkcji energii elektrycznej, gazu ziemnego, wegla i ropy naftowej na Ukrainie

w latach 1990-2019
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The structure of electricity production underwent some positive changes compared to 1990
(Fig. 5), in particular the renewable energy sources were introduced — 3.6% as of 2019 and the
share of hydropower was increased (including storage) — from 4% up to 5.2% (SSSU 2020).

Renewable energy

O Thermal power
sources; 3.6

plants; 70

Block stations and

B Nuclear power other sources; 1.1

plants; 26 Hydroelectric and
accumulating
power plants; 5.2

Thermal power
plants; 36.2

I
O Hydroelectric and Nuclear. power
accumulating plants; 53.9
ower plants; 4
1990 PP 2019

Fig. 5. The structure of electricity production in Ukraine’s integrated energy system by generation sources [%],
19902019
Source: (SSSU 2020)

Rys. 5. Struktura produkcji energii elektrycznej w zintegrowanym systemie energetycznym Ukrainy wedtug zrodet
wytwarzania [%], 1990-2019

A decrease in the share of thermal generation, as well as an increase nuclear component are
also worth noting. At the same time, these changes took place primarily under the influence of
objective factors related to the reduction of industrial production compared to 1990, economic
fluctuations in the period after 2000 and the corresponding transformation of the country’s ener-
gy system, as well as due to energy pressure of the Russian Federation.

An important criterion for the effectiveness of the policy in the country’s energy sector is
the structure of the energy balance and the features of its change, in particular — changes in the
overall primary energy supply and final consumption. In Figure 6 the main proportions of
the Ukraine’s energy balance in 2010 and 2018 are shown (SSSU 2020). In 2010, the total supply
of primary energy amounted to 132.3 thousand toe, and final consumption — 74.0 thousand toe,
in 2018 — 93.165 thousand toe and 51,171 thousand toe accordingly. Losses in energy conver-
sion and transportation in 2010 reached 44.1%, and in 2018 — 45.1%, that is no positive changes
actually took place, while in the EU this figure was approximately 30%.

It is also important to draw attention to the ratio of supply and consumption proportions for
individual components. The main sources of primary energy supply in 2018 were (SSSU 2020):
coal (29.6%), natural gas (27.5%) and nuclear energy (23.7%). The positive aspect was a decre-
ase in the share of natural gas in the structure of total primary energy supply from 41.74% in
2010 to 27.54% in 2018, as most of it was imported. At the same time, such important compo-
nents as hydropower, wind, solar energy and biofuels did not undergo significant changes.

The household sector and industry remained the largest energy consumer in 2018 — 16.2 mil-
lion toe (31.6%) and 16.5 million toe (32.2%) respectively (SSSU 2020). According to experts,
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Fig. 6. Energy balance of Ukraine, 2010-2018: total supply of primary energy (a, b), final consumption (c, d)
Source: (SSSU 2020; MEU 2020)

Rys. 6. Bilans energetyczny Ukrainy w latach 2010-2018: calkowita podaz energii pierwotnej (a, b),
zuzycie koncowe (c, d)

Ukraine’s commitment to achieve a 9% reduction in energy consumption by 2020 compared
to 2005-2009 was met in 2013, however not through energy efficiency policies, but due to the
economic downturn in the country (from 2008 to in 2016, real GDP decreased over 19.5%) and
the loss of control over part of the country (EESU 2018).

There are currently no relevant grounds to predict the intensification of the factors that would
provide significant changes in the sphere of energy efficiency and a reduction of primary energy
consumption in the medium term.

An important characteristic of Ukraine’s energy sector is the presence of a huge potential for
energy savings. According to the Commission for State Regulation of Energy, the overall energy
saving potential in Ukraine constitutes over 45% of the consumed fuel and energy resources
(NCSREU 2020). An assessment of the energy saving potential conducted in 1997 from the level
of the base year 1990 (353 tef) showed that its size amounts to 145—170 million tef (Denisyuk
et al. 2016).
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Energy saving priorities have been identified in a number of government documents, inclu-
ding the Energy Strategy until 2030. However, no significant progress has been made in this area.
The implementation of energy saving potential, account the peculiarities of Ukraine’s energy
sector and the model of the economic system taking into, is one of the most important issues in
energy security. Its solution is impossible without the creation of real markets for fuel and ener-
gy resources, the intensification of investment processes and the optimization of the structural
proportions of the economy.

Ukraine’s energy sector is characterized by a significant negative impact on the environment.
It should be noted that this feature is an expression of the industrial model of the economy as
a whole. Thus, until the early 1990s, the annual loss of gross national product due to environ-
mental pollution was over 15-20% (economic damage from environmental pollution in the EU
is estimated at 3—5% of GDP) (Kislyy and Trofimenko 2002). The energy enterprises were the
main polluters — the share of pollution of energy enterprises amounted over 30%, coal mining en-
terprises — 10%, chemical and petrochemical enterprises — 7%. During 1990-2016, the intensity
of CO, emissions from fossil fuel combustion in Ukraine decreased almost twice, but the carbon
intensity of Ukraine’s GDP is 1.8 times higher than in Poland, 2.8 times higher than in Germany
and 2.1 times higher than in the world (NPCR of the UES of Ukraine 2018).

Today, the energy sector continues to be a major polluter of the environment. This situation is
caused not only by its scale and structure, but also the critical depreciation of production assets
of enterprises and irrational proportions of the country’s energy balance. In addition, no corre-
sponding changes occurred in the sectoral structure of production over the last two decades. The
environmental policy did not ensure the implementation of environmentally-oriented priorities
of fuel and energy enterprises. For a long time the system of environmental payments was con-
sidered as a limiting factor in their development. Today, the environmental component of Ukra-
ine’s energy policy is of particular importance given the number of the country’s international
obligations and is one of the reasons for the need to improve its Energy Strategy.

3. Efficiency of Ukraine’s energy policy and priorities
for its improvement

Table 2 represents the results of the OECD assessment of progress towards the main objec-
tives implementation of the Ukraine’s Energy Strategy for the period up to 2035 (adopted in
2017) (OECD monitoring 2035). To increase the effectiveness of Ukraine’s Energy Strategy, the
OECD has developed a program that allows a comprehensive monitoring of Ukraine’s Energy
Strategy based on an assessment of 119 indicators and 344 sub-indicators. These results were
officially presented in early 2019, which allows to use them in order to make appropriate adjust-
ments directly to the State Energy Strategy, as well as to improve the policy of the strategy as it
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is currently being revised. The new Strategy will take not only the shortcomings of the previous
one, but also the priorities of the Concept of “green” energy transition of Ukraine until 2050
and the provisions of the National Plan for Energy and Climate until 2030 into account. One of
the important tasks of the future Strategy is to ensure the fulfillment of Ukraine’s international
obligations in the energy sphere.

TABLE 2. The results of the progress evaluation in implementation of Ukraine’s Energy Strategy until
2035, according to OECD estimates

TaBELA 2. Wyniki oceny postepow w realizacji Strategii Energetycznej Ukrainy do 2035 roku wedtug

szacunkéw OECD
Objectives
< - =

> Q 3 5 5 =

185 =| £ | E -7 | % g

g | BE&52% 5 &0 g3 5 T2
Ne Subsectors of energy & 15’.; 27 g S g g =) 2 E g g

5] 9 =5 S 5 @ 7 =] o=l 5

s BRCS| £ | 2 =5 | 2 23

@ |2 s | 3 z °

m
1. | Coal industry 2.67 2.33 1.16 1.8 - - 39.8
2. | Electricity 1.14 2.4 3.74 5 2.8 3.34 61.4
3. | Environment and climate 3 2.13 2.34 2.67 1 - 44.5
4. | Heat supply 3.34 1.74 3.43 1.67 1 - 447
5. | Natural gas 3 291 2.83 4 2.8 3.5 63.5
6. | Nuclear energy - 2.87 - - - - 57.4
7. | Oil 1 2 2.34 2.75 1.5 2 38.6
8. | Renewable energy sources | 3.14 - 3 0 4 - 50.7
Sectoral supervision and
9. 2.7 2.5 3 23 3 1 483
management

The level of performance 497 | 472 546 | 505 374 | 492
by objectives [%]

Note: systematized and calculated based on (OECD monitoring 2035).

Table 2 contains the average values of the implementation of the system of goals of the Ener-
gy Strategy (efficiency; independence, reliability, sustainable development; market develop-
ment; management system; attractiveness for investment; network integration) for 9 subsectors
of energy. A range from 1 to 5 is used to assess the level of achievement of goals on a scale from
“not started” to “completed”. The results of the research suggest that the progress in achieving
the goals of Ukraine’s Energy Strategy is ambiguous, therefore the strategy needs to be refined
accordingly. Analysis of the data in Table 2 confirms the greatest progress in such goals as “Mar-
ket Development” (54.6%) and the “Modern Management System” (50.5%). In general, the
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implementation of these goals is at an intermediate stage, while the implementation of the system
of other goals is at an early stage. With regard to the sub-sectoral level, experts note a certain
heterogeneity in the dynamics of values, although the least progress is observed in the oil and
coal industries.

It is worth paying attention to the investment component in the system of energy policy goals
as it is integrated, indicates the level of institutional change in the energy sector, the economy as
a whole and reflects the willingness of businesses to invest in energy. The progress in investment
attractiveness implementation is unfortunately at an early stage and the smallest.

The energy strategy of Ukraine for the period up to 2030 provides the necessary investments
in the amount of USD 227 billion for the implementation of the fuel and energy sector develop-
ment strategic goals until 2030, including the electricity sector (with renewable energy) — USD
98 billion, nuclear energy and the nuclear industry — USD 49 billion, coal industry — USD 10 bil-
lion, oil and gas — USD 70 billion (ESU 2030). Meeting such targets is an extremely difficult
task and is possible only if deep progress is made in reforming the energy sector and the eco-
nomy as a whole. It should be noted that in Ukraine’s economy the rate of gross fixed capital
formation has fluctuated very low over the past ten years — from 12% to 19% (SSSU 2020), with
the required minimum value of 25% of GDP. Ukraine’s investment climate is not conducive to
intensifying investment processes. According to the World Bank’s ranking of easy doing busi-
ness — Doing Business 2019, Ukraine was ranked 71st out of 190 countries (for comparison,
Poland — 33" place, Romania — 52", the Russian Federation — 31) (WB 2019). In the energy
sector important obstacles to attracting investment resources are the lack of relevant markets, si-
gnificant monopolization of the sector, as well as inconsistencies in the state energy policy. These
assessments of Ukraine’s energy policy indicate some positive changes in the energy sector,
however, reflect contradictions and problems which must be solved with the participation of the
state. The imbalance of reforms in the energy sector and the country’s economic system remains
a fundamental reason for the lack of progress in reforms’ implementation.

The need to improve the state energy policy is obvious today due to the rapid changes in
world energy (NISD 2018; EPUEI 2019; CGETU 2050), as well as new challenges and threats
to national security of Ukraine, which require an appropriate response from the state as a subject
of formation and implementation of economic and energy policy. Firstly, we should keep in
mind the expected growth of global demand for energy resources by 2035 over 30%, changes
in demand for primary energy resources as a result of new technologies and a significant increase
in environmental attention, further dominance of oil, gas and coal as a main sources of energy,
growth of liquefied natural gas production, rapid growth of consumption of alternative energy
sources, development of energy infrastructure and the emergence of new routes for energy sup-
ply. In addition, the transformation of Ukraine’s economic system will be accompanied by the
transformation of the country’s energy complex, which will create new challenges in the energy
sector.

Given the above trends in global energy development, challenges for Ukraine’s security in the
energy sector and its desire to join international initiatives aimed at combating climate change and
moving towards sustainable development, the country has made a decision to revise the Energy
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Strategy for the period up to 2035 approved in 2017 (DNSDCU 2019). In this regard, the Ukra-
inian Government has begun to develop the Concept of “green” energy transition of Ukraine until
2050 (CGETU 2050).

The concept is based on modeling options for the transformation of the energy sector over
thirty years (up to 2050). Its main goal is to reduce harmful emissions and move towards buil-
ding an economy that will not have a negative impact on climate change. This task should be
implemented by 2070. The systematic updating of the Concept in accordance with future trends
and changes in the world energy system is planned. The concept sets extremely ambitious goals, the
implementation of which is impossible without profound institutional changes and improving
the quality of economic growth in the near future. However, such a vector of public policy chan-
ges its ideology according to the current trends in the energy sector of leading countries and is an
important tool for Ukraine’s involvement in integration processes at the international level, which
expands the opportunities for effective transformations in the energy sector.

Conclusions

The implementation of an effective energy policy in the industrial model of the economy,
which is characterized by significant structural imbalances and energy intensity, is an important
component of ensuring the efficiency of macroeconomic transformations, a prerequisite for in-
creasing national competitiveness. The transition to competitive relations in Ukraine’s energy
sector has created both new opportunities for its development and new challenges. Unfortuna-
tely, the slow and contradictory processes of reforming Ukraine’s fuel and energy sector thro-
ughout the period of its independence did not ensure its effective transformation.

Ukraine’s energy policy since the early 1990s has been shaped by difficult economic and
political conditions — a significant decline in GDP, a continuous lack of political support for
market reforms, politicization of the energy sector, a rapid rise of fuel and energy prices, glo-
bal economic crises and more. The slow transition to the strategic model of energy policy, its
contradictory nature, inconsistency with the main directions of economic policy did not ensure
the development of adaptive capabilities of the fuel and energy sector. In the conditions of rapid
changes in the world energy sector, the delay in real reforms has leveled even the positive achie-
vements of certain measures in the approaches to energy policy in many developed countries.
As aresult, the energy sector continues to be an area of escalating threats to the country’s energy
and economic security.

There are two main factors moving away from the formal and declarative nature of Ukra-
ine’senergy policy toitsrealisticmodel—namely aninternational factorassociated with Ukraine’s
extending involvement in international cooperation within the energy sector, Ukraine’s inter-
national commitments to reform the energy sector towards increasing energy efficiency, green
energy, etc., and the crisis factor — as a result of the energy policy of the Russian Federation.
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Today, there is every reason to believe that the role of these factors in the future will remain
determining.

The need to improve Ukraine’s energy policy is presently obvious. The new energy strategy
should contain clear mechanisms for the transition to a climate-neutral economy, which requires
justification of a whole range of its areas, coordination of energy and economic policy priorities.
The implementation of such tasks in practical terms is complicated by the lack of an appropriate
institutional framework, disparities in the structure of the economy and the significant potential
for threats to its energy security.

It is impossible to move systematically towards the effective transformation of Ukraine’s fuel
and energy sector without the completion of privatization processes and a full-fledged transition
to competitive fuel and energy markets. Therefore, there is a need for a rational combination of
economic and energy policy instruments that would balance the interests of all economic entities.

Underestimation of the manifestation’s features of possible effects in the economic sphere due
to the implementation of certain instruments of energy policy has been and remains one of the
reasons for the low efficiency of the country’s energy strategy. The potential instability of the co-
untry’s economic environment undermines the established values of the energy strategy’s target
parameters, requiring their systematic adjustment. An important task is to substantiate the sources
of investment support for the processes of innovative modernization of the fuel and energy sector
and effective mechanisms for their activation, which will attract strategic investors.
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Viktoriia DERGACHOVA, Maryna KrRavCHENKO, Kateryna KUzZNIETSOVA, Taras KOTSKO

Polityka energetyczna Ukrainy: analiza i strategia rozwoju

Streszczenie

Artykut porusza problematyke ksztaltowania si¢ i realizacji polityki energetycznej Ukrainy od poczat-
kow jej niepodleglosci do dnia dzisiejszego. Przeanalizowano specyfike sektora paliwowo-energetyczne-
go gospodarki kraju, gtéwne etapy jego powstawania, uwarunkowania makroekonomiczne oraz problemy
jego transformacji. Udowodniono powolne i wzajemnie sprzeczne procesy reformowania kompleksu pa-
liwowo-energetycznego Ukrainy w calym okresie jej niepodlegtosci oraz brak spdjnosci z gtéwnymi kie-
runkami polityki gospodarczej, co nie zapewnialo skutecznej transformacji. Przedstawiono wyniki oceny
OECD postepow w realizacji gtoéwnych celow Strategii Energetycznej Ukrainy. Wyniki badan wskazuja,
iz postgp w osigganiu celéw Strategii Energetycznej Ukrainy jest niejednoznaczny, dlatego strategia ta
wymaga odpowiedniego dopracowania. Sa dwa gtéwne powody odchodzenia od formalnego i deklaratyw-
nego charakteru polityki energetycznej Ukrainy. Pierwszym z nich jest czynnik migdzynarodowy, zwia-
zany z rozszerzaniem zaangazowania Ukrainy we wspotprace migdzynarodowa w sektorze energetycz-
nym, migdzynarodowe zobowiazania Ukrainy do reformy sektora energetycznego w kierunku zwigkszenia
efektywnosci energetycznej, zielonej energii itp. Kolejnym jest czynnik kryzysowy, wynikajacy z polityki
energetycznej Federacji Rosyjskiej. Zwrocono uwagg, ze rola tych czynnikéw w przyszlosci pozostanie
decydujaca. Udowodniono potrzebg usprawnienia polityki energetycznej Ukrainy, z uwzglednieniem aktu-
alnych trendéw rozwoju Swiatowego systemu energetycznego, nowych wyzwan i zagrozen wynikajacych
z konfrontacji polityczno-wojskowej i energetycznej z Federacja Rosyjska.

Srowa KLUCZOWE: polityka energetyczna, strategia energetyczna, kompleks paliwowo-energetyczny,
bezpieczenstwo
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