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Abstract: The main objective of this paper is (i) to determinate the energy sector as an important part of the

resource economy in conditions of increasing epidemiological risks, and (ii) to present the potential
of crisis management instruments to influence and strengthen the energy sector in Ukraine.

This study uses expert assessments and monographic methods (for the assessment of crisis-ma-
nagement instruments) graphical methods Practical measures aimed at improving and reshaping
the energy sector in Ukraine are defined by means of synthesis and economic analysis; statistical
and interstate comparisons are used to analyze the Spanish experience of anti-crisis management
measures in the post-COVID energy sector.

The study of the world electricity distribution issue shows its direct connection with the energy pro-
duction source, including renewable energy use, which increased under the impact of COVID-19.
The analysis of developed crisis-management systems provides the basis to propose measures to
improve and reshape the energy sector in Ukraine. Thus, the results section represents findings to
strengthen the energy sector, supporting crisis-management-system development in Ukraine.
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The study is a part of a research cycle on energy-sector development, its management and finan-
cing. The proposed measures to improve and reshape the energy sector in Ukraine can be applied
to specific energy-sector projects, the optimization of investments in the energy sector, as well
as being used for the modeling of complex crisis-management systems of various spheres of the
economy.

KEYWORDS: energy resources, resource economics, epidemiological risks, crisis management

1. Introduction and review of literature

Nowadays, there are many challenges that present problems and risks for business and need
additional requirements for the development of enterprises in order to maintain their position and
increase competitiveness. In particular, in 2020, the coronavirus crisis created a background for
one of the most significant global transformations in the global economy in the last century. For
instance, the current structural crisis of 2020 is comparable to the Great Depression of 1929—
—1933 with regard to its impacts and consequences; in particular, major structural transforma-
tions took place in both periods.

Thereby, the problems of bankruptcy are among the most important factors influencing the
development of mechanisms for the adaptation of economic entities to comprehensive social and
economic change and transformation. To help enterprises to survive the above-mentioned crises,
the implementation agreed measures to identify signs of bankruptcy in the early stages and boost
business recovery needs to be carried out. Thus, the study and systematic improvement of crisis
management strategies and tactics play an important role in addressing the above-mentioned
issue.

In addition, special attention has to be paid to specific features of sectoral business deve-
lopment in order to provide the most effective recovery measures. Identifying and studying the
needs of this business area and the economic conditions for the transformation of crisis-mana-
gement measures is especially important for the effective functioning and development of the
majority of enterprises.

Currently, energy-sector enterprises hold a special place in the system of crisis measures
to overcome the effects of the pandemic and create conditions for sustainable socio-econo-
mic growth (NAN of Ukraine 2020). The energy sector is one of the strategically important
areas for ensuring vital activity and improving the quality of most areas of society (Gernego
and Liakhova 2021). In particular, the COVID-19 crisis caused a drop in demand for energy
resources, which in turn led to structural transformations of the energy market, particularly
in terms of the actualization of the alternative energy issue. In this context, the energy sector
should be viewed as one of the most important for strengthening the competitiveness of the
Ukrainian economy during the period of high epidemiological risks as well as in times of other
types of crisis. In accordance with this, the development of an effective crisis-management
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system is crucial to ensure the stability and competitiveness of the energy sector which in turn
should reduce bankruptcy cases.

Several studies have documented the different approaches to the concept of “crisis mana-
gement” within different sectors of the economy or particular business entities. In particular,
evidence suggests that there is a link between the relational capital of the business entity and its
susceptibility to crisis phenomena (Walecka 2021; Macerinskiene and Survilaite 2019). Some
existing research recognizes the critical role played by crisis management within the different
stages of company development, with consideration to a wide range of crisis-prevention methods
and instruments (Meiste and Jakstiene 2015). Mocanu (2018) established that despite the prac-
tical implementation of crisis-management technologies, there is a lack of theoretical research
in the area of crisis concept creation. Some well-known studies have examined the effectiveness
of a wide range of instruments for the financial crisis-management system enterprises. In par-
ticular, the conceptual research on financial management and its role within financial strategy
creation have been considered by Belén (2014). The specific approach on financial management
and the principles of crisis instrument implementation has been investigated (Tennent 2018).
Financial management has been analyzed from a contemporary perspective, concerning mo-
dern tendencies and issues that influence financial development and bankruptcy issues (Kothari
2017). A conceptual framework for enterprise resilience enhancement has been considered by
Sanchis et al. (2020).

A number of cross-sectional studies suggest a connection between the success of the crisis
-management strategy and business profitability (Cucchiella et al. 2015). However, despite the
variety of approaches to justify measures in the crisis-management system, there is still a lack
of research of crisis management in particular areas of the economy like the energy sector. In
particular, there have so far been some attempts to define the energy sector problems and its
profitability in the era of COVID-19 (Hosseini 2020; Ruggiero et al. 2021). Kuzmynchuk and
Kutsenko (2021), among others, paid attention to the energy sector development as a part of
sustainable environment, considering crisis-management conditions. Koval et al. (2019) con-
sidered the possibilities of energy-security straightening. Some studies propose managerial
instruments to straighten the Ukrainian energy sector and increase its flexibility (Sabishchenko
et al. 2020).

There is still uncertainty, however, in the issue of the potential of providing financial security,
investment attractiveness and competitiveness of energy-sector enterprises (Masharsky et al.
2018).

To date, a search of literature has revealed some studies which consider crisis management
as a system of measures at the enterprise that is already in crisis and has a significant threat of
bankruptcy, including the research of Smereka (2016), Tereshchenko and Pavlovsky (2016).
Other scientists, including Sytnyk (2016), Shtangred (2016) and Makhovka (2015), found that
crisis management is a system aimed at ensuring a rapid response to cases that occur in the
environment of the enterprise and the formation of measures to eliminate them mainly in the
short term. The third approach, including the research of Kostyrko (2015), is used to assess crisis
management as a precautionary measure and recognize it as a management system based on
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strategic principles aimed at constantly anticipating internal and external threats to the effective
functioning of the enterprise.

Thus, the studies mentioned above have shown that the existing crisis-management theory
can now be divided into three concepts. According to the first concept, crisis management should
take actions only in case of an actual crisis in the company and the detection of a bankruptcy
threat. According to the second concept, crisis management is temporary, the purpose of which is
to anticipate the risk of crisis and implement appropriate measures at any stage of the enterprise
activity, mainly focused on short-term results in accordance with operational response objecti-
ves. The third crisis-management concept is based on continuity and strategic decision-making
to ensure the effective operation of the enterprise as well as defining goals and objectives for
operational crisis-management in the long run.

Up until now, the normative legal and scientific literature doesn’t contain a single conceptual
approach to the issue of crisis management in energy sector in the context of increasing epi-
demiological risks, including the COVID-19 pandemic. In order to identify the essence of the
concept, we believe that it is necessary to distinguish several areas of research.

Thereby, the purpose of the article is substantiation of the specific features of crisis manage-
ment in the energy sector, which is one of the key sectors within the resource economy in the face
of increasing epidemiological risks, including the COVID-19 pandemic.

The object of the research is crisis-management measures in the post-COVID energy sector.
The subject is the energy sector and potential for its development in conditions of increasing
epidemiological risk.

This study has set out to describe crisis-management instruments and the potential for their
implementation in the energy sector, based on scientific research both in the area of financial
management and energy sector experts (assessments and monographic methods). The statistical
data and documents form the basis for the analytical part of research. In particular, the methods
for estimating structural dynamic shifts are used to analyze the electricity production structure
in Ukraine. Statistical and interstate comparisons are used to analyze the Spanish experience of
crisis-management measures in the post-COVID energy sector in the context of Spain’s reco-
very and resilience plan for the period 2021-2026, implemented by the European Commission.
Practical measures aimed at improving and reshaping the energy sector in Ukraine is defined by
means of synthesis and economic analysis.

In the upcoming pages, the following aspects are covered:

4 in the further section, attention is paid to crisis-management instruments and their use in the
energy sector, representing the main theoretical assumptions of the current research;

4 then, it aims to assess the current tendencies of the distribution of world electricity produc-
tion and energy production in Ukraine;

4 in light of the recovery and resilience facility over the period 2021-2026, the Spanish expe-
rience of crisis management is provided;

4 possible ways to develop the crisis-management measures in the post-COVID energy sector
in Ukraine are considered.
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2. Results and discussion

2.1. Crisis-management instruments in the energy sector

It can be argued that crisis-management of an enterprise ensures its stable operation and aims
to prevent or overcome the crisis, which manifests itself in insolvency, loss and bankruptcy of
enterprises using operational and strategic management tools in the context of epidemiological
risks.

Operational measures are aimed at maintaining the stability of the system and minimizing the
negative consequences of activity in particular areas of the economy. Thus, in the energy sector,
the tools of operational crisis management in the new market model should include a set of me-
asures to regulate the market for the day ahead, the intraday market, the balancing market and
the ancillary services market, tax benefits, preferential electricity connection, cash gap lending
and the formation of a system of dynamic tariffs, including “green tariff”’, which will ensure the
sustainable operation of the integrated energy system and coordinated adjustment of the invest-
ment program of energy development as well as optimization of processes and cost reduction at
energy facilities without reducing the reliability and quality of energy supply.

The main purpose of strategic measures aimed at preventing energy companies’ crises is to
ensure the flexibility and adaptability of the system, to prevent situations of force majeure in the
future. Strategic (preventive) measures include: the development of small generation, the de-
velopment of distributed (territorial) generation systems, the use of advanced demand manage-
ment mechanisms, the introduction of elements of “smart” or active-adaptive power grids (Smart
Grid) and “smart” accounting systems (Smart Metering), the innovative development of energy
engineering and electrical industry and a number of other measures aimed at increasing the
sustainability of electricity and ensuring the country’s external energy security through import
substitution. Relevant strategic tools in the energy sector include: energy demand management,
development of distributed generation, cost management in the electricity sector and assets of
energy companies (Fig. 1).

So far, there has been growing attention to the use of artificial intelligence in the energy sec-
tor, which opens up such prospects as increased safety in energy generation, increased energy
efficiency and balanced energy-generation processes. The peculiarity of this instrument of Indu-
stry 4.0 is that it combines the processes of digitalization and intellectualization in the enterprise
and forms a new part of the intellectual capital of the enterprise (Doroshuk 2021). In particular,
in the context of modern crisis management in the energy sector, the smart-grid concept is re-
levant globally, which represents intelligent power systems as automated and self-regulated,
based on advanced information technologies. In the global energy sector, there are different
interpretations of the concept of the smart grid. In general, the “smart” network is an electrical
network that, based on modern innovative technologies, effectively coordinates and manages
the operation of all connected facilities from various systems of generation, transmission and
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Fig. 1. Instruments of crisis management in the energy sector in view of epidemiological risks
Source: compared by authors

Rys. 1. Instrumenty zarzadzania kryzysowego w energetyce wobec zagrozen epidemiologicznych

distribution of electricity to its consumers to create a cost-effective and stable energy system with
low losses and a high level of reliability and quality of energy supply. According to the European
Technology Platform, the smart grid represents electrical networks that meet the requirements
of energy efficiency and economical operation of the system through coordinated management
through modern two-way communications between elements of power grids, power plants and
electricity consumers (Werth et al. 2020; NEC 2018). Unfortunately, in the context of increasing
epidemiological risks, strategic measures often take a back seat. However, they enable sustaina-
ble development and reduce the severity of future crises of the energy system.

2.2. The tendencies of the distribution of world electricity production

Despite the fact that energy industry is much less resilient to GDP in terms of GDP than, for
example, the banking sector or manufacturing (the decline in world electricity consumption in
2020 was only about 3.5%), but it is developing in dialectical unity of current and long-term
plans that are most often related to the implementation of investment programs, which in turn,
directly affects the flow of energy capital. Relevant vulnerabilities and consequences for energy
companies vary depending on the demand for electricity, the implementation of the course of
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low-carbon development strategy and they also have various trends in different sectors of the
economy and countries. Recently, the COVID-19 pandemic caused electricity consumption drop
in industry, transport and commercial sectors (due to the closure of small and medium enterprises
in real estate, services, the reduction of electric transport, the partial restriction of industry, etc.).
At the same time, electricity consumption in households increased slightly and the daily load
schedule changed.

In China, where the spread of coronavirus began, the overall decline in electricity con-
sumption in January—February 2020 reached 7.8%, and the most notable were found in the fields
of textile production (a decrease of 30%) and engineering (a decrease of 21%). The degree of
reduction of electricity consumption depended on the rigidity and duration of quarantine. Thus,
according to Wood Mackenzie, in the Chinese province of Hubeli, this was the epicenter of the
disease and underwent the most severe quarantine measures in January-February 2020, the peak
load at the end of January decreased by 21% from the planned level (Huang et al 2020).

Similar trends were observed in Europe, namely up to a 30-40% drop in demand at the peak
in Italy and Spain, after which demand gradually recovered. The maximum decline in electri-
city consumption in Europe was recorded in Italy, France and the United Kingdom, while in
Scandinavian countries, where no strict quarantine was introduced, there was a slight increase
in demand. At the same time, quarantine in Europe had a significant stimulating effect on the
demand for thermal energy. According to Tado GmbH, household heat consumption in Germany
in March 2020 increased by 9% compared to the previous year, in France by 13%, and in Italy
and Spain by 41-42%. The survey was conducted on a sample of approximately 100,000 house-
holds in Europe. The main reason for this trend is the possibility of regulating heat supply. In the
United States, according to the EIA, the coronavirus crisis led to a decline in overall electricity
demand by 3% in 2020. The main decline was in the commercial sector (4.7%) and industry
(4.2%), while in households, the electricity consumption fell by only 0.8% (BP Statistical Re-
view of World Energy 2019; Chen et al. 2020).

In the previous decades, the structure of electricity production by energy sources changed
globally and in 2019, it had the following structure: 63.94% for fossil energy sources, 10.14%
for nuclear energy, and 36.06% for renewable energy sources (Fig. 2).

Gradually, starting in the mid-1980s, the third period of the global energy transition took
place; this was the transition from oil to gas, which in 2019 in fossil energy amounted to
23.01% compared to oil 2.93% of total energy sources. In 2019, in order to increase energy
efficiency, the fourth energy transition to the widespread use of renewable energy (and the
displacement of fossil fuels) began, which under the influence of COVID-19, has had a ten-
dency to accelerate. In particular, despite the crisis, the international community has intensi-
fied in the implementation of Green Deal initiatives. The development of a strategy aimed at
developing renewable energy in the United States began in 2019. This strategy is based on
the transition of the economy to an environmentally friendly and energy-efficient society by
2030 (Green New Deal 2020). In Europe, in early 2020, experts from the European Commis-
sion prepared and signed the European Green Deal. The European agreement is similar to the
American one in terms of its targets. However, its implementation is planned for the period up
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Fig. 2. Distribution of world electricity production depending on its sources as of 2019
Source: compared by authors on the basis of (BP Statistical Review of World Energy 2019)

Rys. 2. Swiatowa produkcja energii elektrycznej w podziale na zrodta wedtug stanu na 2019 r.

to 2050, which provides for more progressive actions (European Green Deal 2020; Gernego
et al. 2021). It is worth noting that the energy conservation policy is one of the components of
a green recovery strategy after a pandemic.

2.3. Energy production in Ukraine

In Ukraine, the structure of energy production remains quite “traditional”. The energy pro-
duction system is represented by the following electricity producers: four nuclear power plants;
fifteen thermal power plants, two of which are in the territory not controlled by Ukraine; for-
ty-three CHPs, ten of which are located in the territory not controlled by Ukraine. The basis of
Ukraine’s hydropower is a cascade of six large hydropower plants on the Dnipro River, as well
as Tashlyk PSP on the Southern Bug River. There are eight HPPs and three PSPs in total. The
largest Ukrainian wind farm is located in the Zaporizhian region.

During the first half of 2021, the volume of electricity production by the power plants of
Ukraine amounted to 77,735.1 million kWh, which is 4,303.1 million kWh, or 5.9% more than
during the first half of 2020. The main share in the total production for six months of 2021 is the
production of NPPs — 54.0%, TPPs and CHPs — 29.6%, and the production of HPPs and PSPs —
8.0%. For six months of 2020, the share of production of NPPs, TPPs and CHPs and HPPs and
PSPs was 53.6%, 32.9% and 4.9%, respectively. In 2020, about 52% of energy was produced
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by NPP resources, TPPs and CHPs accounted for about 32.8%, the share of alternative energy is
about 8%, HPPs and PSPs — 5.2%, other sources account for about 2% (State statistical service
of Ukraine 2019).

The production of electricity is structured in comparative quantities as represented in Figure 3.

ETPP HTPP

u CHP 7% B CHP
1%
23%
= HPP mHPP
F PSP
i 1% 1 7%
= NPP mNPP
B Renewable M Renewable
energy sources Energy sources
a) Structure of electricity production b) Structure of electricity production
in Ukraine in 2020 [%] in Ukraine in 2021 [%)]
-81.5| Unit stations
Renewable energy sources
2615.8
2165.4
-974.7
-2000 -1000 1000 2000 3000

¢) Relative indicator (to base year — 2020) [million kW per hour]

Fig. 3. Electricity production structure in Ukraine and its change during 2020-2021 (EnerghoVsesvit 2021)

Rys. 3. Struktura produkcji energii elektrycznej w Ukrainie i jej zmiana w latach 2020-2021

At the beginning of 2020, our country expressed its interest in joining the European Green
Deal energy saving initiatives. In particular, in accordance with the Ukrainian energy strategy
until 2030, the planned increase of alternative energy share is estimated at 20%. However, due to
the corona crisis, those goals have not been reached the last year.
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General problems caused by the coronavirus crisis in the global scale are listed in Figure 4.

{ Problems in energy markets due to the corona crisis ]

reduction of social . .
production and activity of the prices for energy have fallen unsatisfactory price
population that reduced sharply signals

energy consumption
]

|
refusal to implement capital- problems with the reliability e L enetmy
intensive energy projects of energy supply for end mfrastructure.
S \isers development projects

Fig. 4. Problems of the energy sector in times of epidemiological crises
(NAN of Ukraine 2020; Global Economic Prospects 2020)

Rys. 4. Problemy sektora energetycznego w czasie kryzysu epidemicznego

Experts note the dual nature of the COVID-19 impact on the energy sector of developed
counties. Specifically, due to structural transformations, energy-saving technologies have been
developed, digitalization trends have spread due to the introduction of remote operation in ener-
gy companies, slowing down day-to-day life has strengthened the position of the concepts of the
circular economy and responsible consumption (Jiang et al. 2021; Yu-ChungTsao et al. 2021).

To address the above-mentioned issues, a number of crisis measures are planned on the glo-
bal level to address structural transformations in the energy sector. In this context, measures to
support energy-infrastructure-strengthening projects are also becoming especially relevant at the
global level. A number of moratoriums on energy bills are envisaged within the framework of the
system of crisis measures aimed at the well-being of end users of energy during the COVID-19
pandemic crises.

2.4. Crisis-management measures in the post-COVID energy sector

Although the impact of the pandemic on the energy sector is becoming increasingly signifi-
cant, including declining demand and uneven recovery at the local level, the long-term pandemic
effects on energy systems remain unknown. Therefore, during the global turmoil, the World
Energy Council launched the World Energy Trilemma Index as an annual measure of national
energy systems based on historical data to assess past energy performance. The national con-
text is crucial for the process of countries developing their energy policies, dictated by local
conditions and natural resources of these countries, geographical location and socio-economic
systems. Those factors lead to the formation of different approaches to an energy system issue,
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which means that there is no universal way to make a successful energy transition; instead, each
country needs to determine its own energy policy, taking into account local factors and national
priorities. This diversity means that direct comparisons of Trilemma ratings and scores are less
informative, but can still help to establish a dialogue to help countries to exchange their expe-
riences in the field of energy policyto determine the circumstances and reasons for which their
energy policies are effective. The Energy Trilemma Index can help countries and stakeholders
address energy sector issues and identify priorities in those energy policies that need to be ad-
dressed first and explore the most appropriate options.

To meet the above objectives, 127 countries took part in the Trilemma 2021 ranking. In the
top ten countries included in the ranking, the OECD member states are still in the lead, with
European countries showing particularly high results, which once again confirms the importance
of pursuing an active energy policy in the long-term perspective. The top three ranked the same
countries as in 2020: Sweden took first place, ahead of Switzerland, and Denmark remained in
third place. The overall score of all three countries was eighty-three points and above. However,
the monopoly of European OECD countries was broken by Canada, New Zealand and the USA
(World Energy Council 2021).

At the level of national economies, it is important to pay systematic attention to the degree of
“financial stability” of energy producers, namely the potential for the stabilization of economic
entities, the presence or absence of guarantees to maintain solvency and creditworthiness, risk
support, long-term plans, analysis of the effective use of financial resources and the possibility
of obtaining support in a changing environment (Baranovsky 2018).

In response to the challenges of COVID-19 in Europe, a system of crisis-management
tools has emerged, including: delays or reductions in tax and social contributions, financial
guarantees for strategically important companies, subsidies and subventions, innovative len-
ding schemes or negotiations with banking institutions in order to facilitate the receipt of new
loans for strategically important sectors of the economy, the use of deferral mechanisms and
soft loans, and the formation of a system of direct grants (NAN of Ukraine 2020). An impor-
tant condition for the effectiveness of the implementation of the above-mentioned crisis ma-
nagement tools is their availability to representatives of strategically important sectors of the
economy. Thus, their combination should serve as an important tool to support the European
energy sector.

In particular, the European Commission supports energy-sector transformations within na-
tional recovery and resilience plans. In 2021, the European Commission has adopted a positive
assessment of Spain’s recovery and resilience plan (European Commission 2021). Considering
the direction of development in the energy sector, the Spanish experience of crisis management
in the energy sector has proved to be successful, which deserves especial attention in view of
further consequences of COVID-19 (Fig. 5).

Spain has developed the crisis-management system at the national level that responds to the
challenges of the coronavirus crisis. The COVID-19 crisis lead to the decrease of income of the
majority of local energy consumers which in turn caused a reduction of energy consumption
and its demand. Therefore, crisis management is aimed at regulating the prices of certain energy
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1 Revision of the pricing system for strategically important producys of the energy sector in
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liquefied petroleum gases for the next three bimesters, b) the natural gas tariff for the next two
bimesters; 2) incentives for energy suppliers not to stop supplying resources to vulnerable
groups within one month
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traditional energy, adjustments to strategic plans for attracting resources in terms of renewable
energy financing
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| Changing structural guidelines, including the temporary suspension of direct investment in
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Regulation of the right of producers of electricity from renewable energy sources, cogeneration
and waste energy; changing the usual conditions for the functioning of the energy market;
distribution, restrictions on supply to consumers and the imposition of obligations to supply
products for national consumption to the owners of hydrocarbon concessions

Fig. 5. Crisis-management measures in the post-COVID energy sector in Spain
(NAN of Ukraine 2020; ASHURST 2020)

Rys. 5. Srodki zarzadzania kryzysowego w sektorze energetycznym po COVID w Hiszpanii

resources, revising tariffs in order to stimulate access of vulnerable groups to energy supply. In
turn, the spread of COVID-19 had a significant impact on changing the structure of investment.
Therefore, in Spain, crisis regulation involves the use of a set of measures to stimulate change
in the structure of investment in terms of reducing it for development purposes in relation to tra-
ditional energy sectors. Instead, investments in the development of alternative energy are further
stimulated. In addition, during the coronavirus crisis, special delegated bodies form a number of
guarantees regarding the security of the energy supply at the national level. Crisis management
in the energy sector in Spain focuses on three key aspects: supporting progressive structural
changes in the energy sector, security of the energy supply and maintaining the demand for ener-
gy products. The combination of crisis-management measures in these areas has slowed down
the crisis impact on the energy sector and made it possible to continue the policy of implemen-
ting the priorities of the green course.
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As Ukraine is only raising issues of the energy-efficient economy which have slowed down
due to the COVID-19 crisis, a number of practical measures aimed at improving and reshaping
the energy sector should be implemented at the national level (Fig. 6).

[ Measures to improve and reshape the energy sector in Ukraine
Measure 1:  overcoming  the critical Measure 3: stimulating investments aimed at
shortcomings of the existing model of the the technological developn.len.t Of the energy
electricity market and overcoming the crisis of sector and the spread of digitalization trends

public energy management

T 1

Measure 2:  formation of an effective Measure 4: direct financing of strategically
regulatory framework for the promotion of important productions in the energy sector
renewable energy in the post-crisis period in

Ukraine

Measure 5: development of grant initiatives
designed to develop the energy sector

Fig. 6. Practical measures aimed at improving and reshaping the energy sector in Ukraine
*Source: considered by authors based on (Omelchenko 2022)

Rys. 6. Praktyczne dziatania majace na celu poprawg i przeksztalcenie sektora energetycznego w Ukrainie

The above-mentioned practical measures are implemented through a number of activities
(Table 1).

TABLE 1. Activities to implement measures aimed at improving and reshaping
the energy sector in Ukraine

TaBELA 1. Dziatania na rzecz implementacji Srodkow, ktore majg na celu poprawe i przeksztatcenie
sektora energetycznego w Ukrainie

Measures Activities
1 2 3

1 to increase local natural gas production;

to take into account the recommendations of the Energy Community and stop the imposition
of price caps (price caps), which can lead to artificial understatement of prices on Day-Ahead
Energy Market, the level of which cannot be lower than the cost of all types of generation, and
sometimes even lower than break-even points of the power system as a whole;

Measure 1

in order to balance the market situation, to regulate the mechanism of imposing special obli-

3 gations for market participants, namely, not to impose subsidies on preferential tariffs for the
population on state-owned SE “NNEGC “Energoatom” and PJSC Ukrenergo in the absence of
state compensation;
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1 2 3

to provide a basis for the correlation between the prices at Day-Ahead Energy Market in the
United Energy System of Ukraine and related European markets. The wholesale electricity pri-
ces in Ukraine at Day-Ahead Energy Market were 23 times lower than in Europe. For instance,
in May 2021, the price at Day-Ahead Energy Market in the United Energy System of Ukraine
decreased to € 23 per MW, while in Poland, Hungary, Slovakia and Romania the price was €
70-72 per MW;

Measure 1

in order to increase the flexibility of the energy system, it is necessary to continue the support of
integration of the energy system of Ukraine into the European energy system.

6 To create a legal framework for the introduction and operation of storage capacity;

to take into account incentives for the launch of storage capacity, as well as for the introduction
of new high maneuverability;

Measure 2

to improve the legal field for investors, in order to better understand the economic system of
Ukraine, and the economic model for banks.

Stimulating investment in the energy sector and the spread of digitalization as a third area of
practice will allow for more widespread and reliable use of renewable energy, energy storage,
dynamic pricing and consumer involvement in demand management, remote and smart energy
management.

Thereby, attention should be paid to blockchain projects in the field of renewable energy deve-
lopment and energy consumption accounting, which aims to reduce transaction costs, increase
competitiveness and open access to small and medium-sized producers who can sell energy to
other network members. There is no intermediary in this market, and consumers work through
so-called smart contracts, through which they buy the required amount of energy directly from
the manufacturer. Transparency helps increase trust between participants in the process and
create a fair price for Ukrainian consumers.

O
Measure 3

Gradual reduction of subsidies to support the fossil fuel sector and traditional energy generation

10 .
technologies;

introduction of separate funds and programs for the purpose of co-financing of municipal initia-
tives on energy transition, in particular within the framework of the Agreement of Mayors and
transition of cities to 100% of renewable energy.

Measure 4

11

By grants use to reduce capital cost of investments in renewable energy projects. This will sup-
port projects involving innovative technologies at the implementation stage. Thus, projects will
be supported mainly by voluntary payments from EU Member States, designed to fill «gaps» in
the trajectory of the national renewable energy target.

12

To determine the amount of the grant according to the results of the tender procedure, which
should select only the most competitive projects according to the price criterion. In addition, it is
13 noted that all proposed projects must meet environmental criteria, and projects that are the most
innovative (and do not necessarily pass the price filter), grant funding may be awarded according
to individual criteria for a particular technology or project.

Measure 5

Source: considered by authors based on (Omelchenko 2022).

Thereby, the implementation of the domestic model of crisis management of the energy sec-
tor in times of difficult epidemiological situations considers global trends and should be correla-
ted with the measures implemented by individual entities (Fig. 7).

38



www.czasopisma.pan.pl P N www.journals.pan.pl

=

L N

State level
Policy of renewable energy
stimulation, ESG policy

. Grant  projects to
support renewable  energy
projects

. Blockchain projects in
the field of renewable energy
development and  energy

consumption j

a) Structural changes direction /

~

Entity level
Renewable energy project

implementation
T

State level
Legal framework for the
introduction and operation of
. International level
sto acity
e Investment projects in
energy sector
Entity level »  Energy credits
Storage  capacity  project
implementation
.
\
b) Legislative changes direction j

State level \
Innovative policy
implementation in  energy International level

e Tenders to support

innovation in energy

Entity level sector
Innovative technologie
implementation

\

¢) Technological changes direction

Fig. 7. Directions of Ukrainian energy-sector crisis management in times of difficult epidemiological situations
Source: considered by authors

Rys. 7. Kierunki zarzadzania kryzysowego w ukrainskiej energetyce w czasie trudnej sytuacji epidemiologicznej
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Conclusions

As a result of theoretical and applied researches of crisis management in the energy sector in
the context of COVID-19 risks strengthening, it is possible to provide the following conclusions:
4 Crisis management in the energy sector should ensure the stable operation of energy compa-

nies and be aimed at preventing or overcoming the crisis, which manifests itself in insolven-

cy, loss and bankruptcy of the enterprises using specific tools of operational and strategic
management in epidemiological risks.

4 The crisis consequences for energy companies and their vulnerabilities differ depending on
the demand for electricity, the implementation of the course of low-carbon development stra-
tegy and have different dynamics in variable sectors of the economy and in different coun-
tries.

4 In order to increase energy efficiency in 2019, the implementation of the fourth energy tran-
sition to the widespread use of renewable energy (and the displacement of fossil fuels) has
started, and this process has been accelerated by the COVID-19 crisis.

4 The consequences of COVID-19 for the energy sector are twofold — the negative consequen-
ces for society are combined with a number of positive consequences. The negative consequ-
ences are based on changes in the structure of demand for energy products, income and price
fluctuations in the relatively “traditional” parts of the energy sector; the positive effects of the
crisis are related to the growing demand for energy-saving technologies and the intensifica-
tion of energy production from alternative sources.

4 The COVID-19 crisis created conditions for the transformation of the structure of demand
for energy resources: along with the falling energy demand in the industrial sector, private
energy consumption is growing and the declining demand for traditional energy sources is
accompanied by the popularization of renewable energy.

4 Measures to support energy infrastructure strengthening projects become especially relevant
at the global level.

4 Within the system of crisis measures aimed at the well-being of energy end users during the
pandemic, a number of moratoriums on energy bills are envisaged.

4 In Europe, the system of crisis management in the energy sector in a pandemic is to revise
the pricing system for strategically important products of the energy sector, encourage invest-
ment in renewable energy, implement direct regulatory measures to ensure the security of
energy supply in times of crisis, financial incentives for energy sector, in particular through
soft loans and targeted grants.

4 In Ukraine, in view of increased epidemiological crises, a number of practical measures
aimed at improving and restructuring the energy sector should be implemented and crisis
-management strategies should be revised in order to increase their effectiveness.

The application of the crisis solution system will ensure the adaptability and flexibility of the
country’s energy system through the use of demand-management methods and the development
of distributed generation. At the same time, conditions should be created to increase energy
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efficiency. Coordinated and balanced decisions in the field of electricity asset management will
make energy supply more reliable while reducing the costs of energy companies. This will create
conditions for reducing tariffs. Cost-management solutions work in the same direction, but with
more efficiency.

We believe that in view of increased epidemiological risks, it is extremely important to re-
consider the existing strategic direction of crisis decisions. Reducing electricity consumption
by industrial enterprises and limited financial resources against the background of government
policies to reduce costs and curb tariffs create obstacles to the choice of alternatives. However,
the same factors help to make flexible innovative decisions in the energy sector, which in turn
could overcome many challenges in the face of uncertainty.

Thus, the key goal of implementing crisis-management measures in the energy sector at the
global and national levels is to create conditions for the development of new opportunities and
reduce the negative effects of the pandemic simultaneously.
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Zarzadzanie kryzysowe w energetyce w warunkach
narastajacych zagrozen epidemiologicznych

Streszczenie

Gloéwnymi celami artykutu jest (i) okreslenie sektora energetycznego jako waznej czesci gospodarki
surowcowej w warunkach narastajacego ryzyka epidemiologicznego oraz (ii) przedstawienie potencjatu
instrumentéw zarzadzania kryzysowego w zakresie oddzialywania i wzmacniania sektora energetycznego
w Ukrainie.

W opracowaniu wykorzystano oceny eksperckie i metody monograficzne (do oceny instrumentow za-
rzadzania kryzysowego) metody graficzne. Praktyczne dziatania majace na celu poprawe i przeksztatcenie
sektora energetycznego na Ukrainie okreslane sa za pomoca syntezy i analizy ekonomicznej; poréwna-
nia statystycznego i porownania z innymi krajami, gdzie wykorzystano analizy hiszpanskich do§wiadczen
w zakresie srodkoéw zarzadzania kryzysowego w sektorze energetycznym po COVID.

Badanie problematyki dystrybucji energii elektrycznej na $wiecie pokazuje jej bezposrednie powigza-
nie ze zrodtami wytwarzania energii, w tym z wykorzystaniem energii odnawialnej, ktore nasilito si¢ pod
wplywem COVID-19. Analiza wypracowanych systeméw zarzadzania kryzysowego daje podstawe do za-
proponowania dzialan na rzecz poprawy i przeksztalcenia sektora energetycznego w Ukrainie. W zwiagzku
z tym w cze$ci dotyczacej wynikow przedstawiono wnioski majace na celu wzmocnienie sektora energe-
tycznego w Ukrainie poprzez wsparcie rozwoju systemu zarzadzaniem kryzysowym.

Studium jest czgécia cyklu badawczego dotyczacego rozwoju sektora energetycznego, jego zarzadzania
i finansowania. Proponowane $rodki poprawy i przeksztatcenia sektora energetycznego w Ukrainie moga
by¢ zastosowane do konkretnych projektow energetycznych, optymalizacji inwestycji w sektorze ener-
getycznym, a takze do modelowania zlozonych systemow zarzadzania kryzysowego w roznych sferach
gospodarki.

SLOWA KLUCZOWE: zasoby energetyczne, ekonomika zasobow, zagrozenia epidemiologiczne,
zarzadzanie kryzysowe
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