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Crisis related to distribution of COVID-19 requires significant state involvement in the
response, which includes the definition of strategies formation and direct intervention in to the socio-
economic processes. Governments of countries are addressing the development of stimulus and
recovery packages strategies what have a goal to form in the future necessary potential for society
and economy on the whole. In given environment, stable assets are needed, including an inclusive
energy system capable of supporting energy development in accordance with the United Nations
Sustainable Development Program and the 2016 Paris Agreement, this requires further research of
the prospects for innovative development of renewable energy sector in the crisis of COVID-19 in the
transition from the use of fossil fuels to the use of renewable energy sources.

Global forecasts from the International Renewable Energy Agency, the International Energy
Agency, and the US Energy Information Administration have suggested ways to transform the global
energy system. China's hybrid energy market is showing an increase in wind and solar energy
production. Reduced costs in the United States have stimulated an increase in renewable energy
capacity. In Ukraine, the important role of alternative energy can be identified in the stabilization of
Ukraine's agro-industrial complex.

In the article reviews current trends and conditions in the development of the energy sector
in the transition from the use of fossil fuels to the use of renewable sources in China, United States
and Ukraine in terms of forecasting generation and justification of investment directions. A number
of technical challenges and problematic aspects of management in the renewable energy sector in
Ukraine are highlighted. Long-term goals are proposed for all stakeholders of the energy system in
the transition from the use of traditional fuel to the use of biopropellant. The conceptual principles
and prospects of scientific research in the formation of the National Renewable Energy Development
Plan until 2030 are also outlined.

Key words: refurbishable energy, global system, world crisis, economic development,
COVID - 19, state stimulation.
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COBPEMEHHBIE TEHAEHIINHA U IIEPCITIEKTUBBI PAZBUTUSA
BO30OBHOBJISAIEMOM SJHEPTETUKH B YCJIOBUSIX COVID - 19

KOJIECHHUK T.B.,
KaHOuoam 3KOHOMUYECKUX HAYK,
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oouyenm Kagheopvl AOMUHUCMPAMUBHO20 MEHEOHCMEHMA U
abMePHAmuHbIX UCIOYHUKOG IHEPZUU

Bunnuykuit nayuonanoHblIl aZpapHvlii yHUGEPCUmem

(2. Bunnuuya)

Kpusuc, ceasannsiii c pacnpocmpanernuem COVID-19 mpebyem 3nauumenvrnozo npusieyerus
20cyoapcmea K peazuposanuio, Ymo npeoycmampugaem onpeoenenue Cmpame2uti U 0Cywecmenenue
NpAMO20 6MeulamenbCcmea 8 COYUANbHO-IKOHOMUYeckue npoyeccol. Illpasumenscmea cmpar
pewaiom 6onpoc no pazpabomke NAKeMo8 CMUMYIUPOBAHUS U B0CCMAHOGIEHUS CMpameull,
Komopbvle umerom yeib chopmuposams 6 Oyoyujem HeoOXoOuMblil NOMeHYual 0as oowecmsa u
IKOHOMUKU 6 YelOM. B makux yciosusx neobXooumvl CmabuibHvle akmueul, 6KAI0UASL UHKIIO3UBHOE
9HepeemuyecKyro cucmemy, KOMOpdas CHOCOOHA NO00epICU8amsb pAa3sumue SHEpeemuKky 8
coomeemcmeuu ¢ Ilpoepammor Yemouuueoeo pazeumusa Opeanuzayuu Ob6veounennvix Hayuu u
Hapuosicckum  coenawenuem 2016 2o0a, nosmomy HeobX00umvl OdalbHeluiue uUccied08aHuUs
NepCcneKmu8 UHHOBAYUOHHO20 PA36UMUSL 80300HOGNAEMOU IHEP2eMUKU 6 KPUSUCHLIX VCI0BUSX
COVID-19 npu nepexooe om ucCnonvb306aHusi UCKONAEMO20 MONIUBA K UCHOTb30BAHUIO
80300HOBIALEMBIX UCTOYHUKOB IHEPSUU.

Inobanvuvie npoecnozvt MedxicoynapooHo2o azeHMcmea Nno 60300HOGIAEMOU IHepeemuxe,
Meorcoynapoonozo snepeemuyecko2o azenmcemaea, Ynpaesnenus snepeemudeckoui ungopmayuu CLIA
N0 80NPOCAM OSHEPeemuyecKko20 AaHaIu3a npeordzanu nymu mpaHcgopmayuu 2100a1bHOU
oHepeemuyeckou cucmemvl. [ubpuonviti snepeemuueckuii puiHok Kumas Odemoncmpupyem
yeenuuenue npouszsoocmea Hepauu eempa u conHeunou sHepeuu. Cuudgicenue pacxooos ¢ CILIIA
CMUMYIUPOBANO  Y8euyeHUe MOWHOCMU B0300HOGIAEMbIX UCMOYHUKOG dHepeuu. B Vkpaune
BAJCHYIO ~ DONIb  ANbMEPHAMUBHOU — DHEPSeMUKU  MOJICHO — onpeodeiums 6 Ccmadunuzayuu
aA2pOnpOMbIUIEHHO20 KOMNAeKcad YKpauHbl.

B cmamuve coenan 0630p cospemenHvlx meHOeHYUll U YCL08Ull pa38Umus SHePeemuieckKo2o
ceKmopa npu  nepexooe Om UCHONb308AHUA UCKONAEMO20 MONAUBA K  UCHONb308AHUIO
80300H081sIeMbIX UcmoyHukos 6 Kumae, CLLIA u Yxkpaune ¢ mouku 3peHus npocHo3a ceHepayuu u
000CHOBAHUS HANPABLEHUU UHBECMUPOBAHUs. Bvidenen pso mexuuueckux 6vi30808 U NpoOIeMHbIX
acnekmog  yYnpaeieHus 8  CceKmope  80300HOG1AeMOU  dHepeemuku 6  VkpauHe.
IIpeonoorcennvle Ooneocpounvie yenu O 6cex 3AUHMEPECOBAHHBIX CHOPOH HHEPIemUYecKol
cucmemvl npu nepexooe OmM UCNONL30GAHUS MPAOUYUOHHO20 MONIUBA K UCHOIb308AHUIO
ouomonnusa. Takdwce onpeoenenvl KOHYENMYaibHble OCHOBbL U NEPCHEeKMUBbl UCCIe008aHUU NpU
dopmuposanuu Hayuonanoroeo niana passumus 6o306nosnsemotl snepeemuxu 0o 2030 2.

Knrouesvie cnosa: 6o306n06n15emasn sHepeemura, 2100anbHAs CUCMeEMA, MUPOBOU KPU3UC,
akonomuueckoe paszsumue, COVID-19, cocyoapcmeennoe cmumynuposanue.

Puc.: 6. Tada.: 1. JIur.: 20.

CYUYACHI TEHJEHIIII TA MTEPCIIEKTUBU PO3BUTKY
BIZTHOBJIIOBAHOI EHEPTETHUKHU B YMOBAX COVID-19

KOJIECHHUK T.B.

Kanouoam eKoHOMIYHUX HAYK, O0UeHm,

ooyenm Kageopu aOMiHiCmMPaAmMUEHO20 MEHEOHCMEHMY
ma anvmepHamueHuUx 0xcepesl eHepeii,

Binnuybkuit nayionansHuil azpapHuil yHieepcumem
(m. Binnuuys)

Kpuza, noe’szana 3 nowupennam COVID-19 sumacae 3naunozo 3anyuenHs oepaicasu 00
peazysanHa wo nepedbayae GUHAYEHHs cmpameii ma 30IUCHEeHHs NPAMO20 BMPYYAHHA 8
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COYIanbHO-eKOHOMIYHI npoyecu. Ypaou Kpain eupiuyroms NUMauHsA i3 po3poOKU Nnakemis
CMUMYTIOBAHHA MA GiOHOGIEHHS cmpamezill, AKI Maroms memy cgopmyeamu y MaubymHboMy
HeoOXiOHULl nomeHnyian Os CYCNiIbCMB8a ma eKOHOMIKU 8 Yinomy. B makux ymosax neoOxionumu €
CcMabinbHi akmueu, BKIYAIYYU IHKIIO3UBHY eHEpeemuyHy CUCmeMy, Wo 30amua RiOmpumyeamu
PO36uUMoOK eHepeemuxu y 6ionogionocmi 0o Ilpoepamu Cmanoco pozsumky Opeanizayii O6'eOnanux
Hayiu ma Iapusvxoi yeoou 2016 poxy, momy HeoOXiOHUMU € NOOAIbUUL O0CTIONCEHHS NePCneKmua
IHHOBAYIIIHO2O PO3BUMK) BIOHOBNI06AHOI eHepeemuKku 8 Kpuzosux ymosax COVID-19 npu nepexodi
8i0 BUKOPUCTNAHHS BUKONHO20 NAIUBA 00 BUKOPUCTAHHSI BIOHOBII0BAHUX 0Jicepell eHepail.

Tnobanvui npoenozu Mixcnapoonoi acenyii 3 6i0H061106aHOI enepeemukuy, Mixchapoonoi

eHepeemuyHoi acenyii, Ynpaeninus enepeemuunoi ingpopmayii CIIIA 3 numans enepeemuuno2o
aHanizy NPonoHy8anu WSAXU mpanchopmayii enobanvHoi enepeemuynoi cucmemu. 1iOpuoHull

enepeemuyHull punok Kumaro demoncmpye 30inbuienus supoonuymea enmepeii 6impy ma COHAYHOL

eHnepeii. 3nuowcenns eumpam 6 CILLA cmumyniosano 30inbuieHHs ROMYACHOCHI GIOHOBNIOBAHUX
Oocepen ewnepeii. B Ykpaini easxxciugy ponv anvmepnamueHoi eHepeemurku MONXCHA SU3HAYUMU )
cmaoinizayii azponpomucio8oeo Komniekcy Yrpaiuu.

B cmammi 30ilicneno o021a0 cyuacHux meHOeHyili ma YMO8 PO36UMKY eHepemuiyHO20
CceKmopy npu nepexooi 6i0 BUKOPUCMAHHS BUKONHO20 NAIUBA 00 BUKOPUCMAHHS BIOHOBIIBAHUX
Oocepen y Kumai, CLIIA ma Ykpaini 3 mouok 30py npoeHo3y eenepayii ma 00IpyHmy8anHs HANPAMIE
iHgecmysanHs. Buodineno psao mexniyHux ukiukie ma npooieMHUX acneKmis YnpaeiinHsa 6 CeKmopi
BIOHO6II08aHOI eHepeemuKu 6 YKpaini. 3anpononosani 00620CMpOKO8I Yili 0 6CIX 3aYiKABNIEHUX
CMOpIiH eHepeemMUyHOi cucmemu npu nepexooi 6i0 GUKOPUCMAHHA MPAOUYIIHO20 NAIU8d 00
suxkopucmanns oionanusa. Taxod oxpecieHo Konyenmyanivhi 3acaou ma nepcnekmueu 00Cai0H#CeHsb
npu gopmyeanni Hayionanvrnozo niamy po3sumky ionosnosanoi enepeemuxu 0o 2030 p.

KiarouoBi cjioBa: BiZHOBIIOBaHA CHEpPreTHKa, Tio0adbHAa CHCTEMa, CBITOBA KpH3a,
ekoHoMiuHu# po3BuToK, COVID-19, nep>xaBHe CTUMYIIOBaHHS.

Puc.: 6. Tada.: 1. Jlir.: 20.

Problem statement in general and its connection with important scientific
or practical tasks. The COVID-19 pandemic is characterized by a significant number
of infected people, a growing number of fatal cases, social and economic fails in
regions, in countries and in separate societies. Crisis in the context of COVID-19
requires significant government involvement in the response, which includes the
development of certain strategies and direct intervention in socio-economic processes.
Governments of countries are addressing the development of stimulus and recovery
packages strategies what have a goal to form in the future necessary potential for
society and economy on the whole.

Economic systems in today's crisis need more than a new incitement. There are
stable assets are needed at present, including an inclusive energy system capable to
support the development of low-carbon energy. Even with the current global economic
slowdown, which can only temporarily reduce carbon emissions (CO?), it is possible
to recover rapidly, return to pre-crisis levels of development and strengthen long-term
development trends.

Identifying current trends and prospects for the development of renewable
energy can be a guide to creating a sustainable energy system and achieving
interconnected energy and climate goals. In this sense, it is important to determine safe
areas of investment based on the study of political and economic factors in transition
period.

85

‘020z ‘Winuivdu 1 nIADH EHHDWNY IHAUDAWND S WHIWHCQIHIW “NOHDHIQP “‘DIIWOHOMST

V9


http://efm.vsau.org/

Exonomika, ghinancu, meneodscmenm: akmyanvni numanna nayku i npaxmuxu, 2020, No 4

EDM
http://efm.vsau.org/

It is known that the vast majority of electricity generated in the world is
generated by burning fossil fuels, which in the context of the COVID-19 pandemic and
OPEC (Organization of the Petroleum Exporting Countries) restrictions is becoming
less available, and its use has a negative impact on the environment . The results of
recent research in the field of fossil fuel reserves show that if the level of consumption
remains as it is today, the world's reserves will be depleted in 50-60 years. Energy
consumers require more reliable and cost-effective energy. The United Nations
Sustainable Development Program and the 2016 Paris Agreement should form the
basis of a modern stimulus program in the energy sector [2].

To meet the growing demand for energy, reduce environmental pollution and
achieve socio-economic benefits for sustainable development, further research is
needed on the prospects for innovative development of renewable energy in conditions
of COVID-19 in the transition from fossil fuels to renewable energy sources use.

Recent researches and publications analysis. The global crisis associated with
the spread of COVID-19 has become a harbinger of a climate emergency. Modern
conditions have created an opportune moment to re-evaluate outdated assumptions,
traditionally accepted barriers and decisions. It is now becoming clear how and where
to invest and what policies to implement to ensure energy reform to strengthen
economic recovery and support sustainable development.

Global renewable energy forecasts issued in the second quarter of 2020 by the
International Renewable Energy Agency (IRENA), the International Energy Agency
(IEA) and the US Energy Information Administration (US EIAO EA) [9, 11, 16],
proposed ways to transform the global energy system in accordance with the Paris
Agreement and were aimed at ensuring socio-economic benefits and well-being. The
benefits of renewable energy in the context of the growing economic crisis were
obvious even then. Today, their resilience compared to traditional fossil fuel energy
has become even more apparent.

According to research by the Oxford Institute for Energy Studies, China
continues to lead the world in increasing the production of wind and solar energy [8,
p. 2]. The Chinese energy market is a hybrid, with both market and administrative
measures, including administrative planning. China has introduced green certificates
and commitments on renewable energy to support the consumption of renewable
energy. According to the 12th Five-Year Plan, the National Energy Administration of
China (NEA) has set ambitious targets for subsidized wind and solar energy, but the
local market is often ahead of them [8, p. 3]. COVID-19 has a significant impact on
clean energy trends, which requires more detailed analysis.

The COVID-19 pandemic hit the United States in March 2020. According to
Deloitte Development, reducing costs and increasing the capacity of renewable energy
sources, as well as increasing the competitiveness of batteries created the basis for
long-term and rapid development of renewable energy [16, p. 3]. But declining housing
orders, job cuts and disruptions in value chains have slowed expectations in the short
term. The response of the renewable energy sector to the existing uncertainty is
observed in three key trends: market transformation, network resilience, innovation
and cooperation. Despite the significant short-term effects of the crisis, the long-term
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outlook for the renewable energy sector remains positive, as it based on the scale-effect
achieved over the past few years.

According to the International Energy Agency (IEA), India has made
great progress in the energy sector in recent years. The country has provided energy
to more than 700 million people since 2000. In India, there is an ambitious introduction
of renewable energy sources. Energy efficiency is increased mainly due to innovative
development programs [12, p. 47]. It also addresses serious public health problems
caused by air pollution in large cities by providing 80 million households with liquefied
petroleum gas. The country is taking significant steps to improve energy security by
promoting domestic production [12, p. 3].

The main vector of development of energy sectors of Ukraine, in particular
renewable energy, which is consistent with the goals and objectives of the fuel and
energy sector is defined in the Energy Strategy of Ukraine (Energy Strategy), to 2035
[2, p. 5-6]. Among the goals of the Energy Strategy, the goals of improving the
investment attractiveness of the industry and the development of a conscious energy-
efficient society are important. At the first stage of the Energy Strategy implementation
by 2020, it was expected to achieve 11% of the final electricity consumption (8% of
the total primary supply) of energy generated from renewable energy sources. The
Report of the Ministry of Energy of Ukraine on the implementation of the first stage of
the Energy Strategy of Ukraine until 2035 states the need to update the Action Plan for
the implementation of the Energy Strategy in terms of updating certain measures of the
Plan, as well as terms and indicators of their implementation [3, p. 43].

The problems of renewable energy and the potential for their solution in Ukraine
are widely studied in the domestic scientific literature. In [1] Goncharuk 1.V. reveals
the evolution of the theoretical foundations of positioning energy independence as a
social and economic phenomenon, establishes the features of economic relations and
the use of energy potential of the state as a starting point for scientific and technological
progress. In labour Tomashuk 1.V. poses a question of necessity of increase of level of
society ecological consciousness; implementation of measures to ensure environmental
safety and reduce the man-made load on the environment [7, p. 45].

In the scientific works of domestic scientists, such as Kaletnik G.M.,
Pryshliak V., Pryshliak N. the role of alternative energy in the stabilization of the agro-
industrial complex of Ukraine is widely studied. In particular, in Kaletnik G.M. discuss
about increasing gross production, creating new jobs and reducing energy dependence,
the feasibility study of energy developments for the agro-industrial complex of Ukraine
was carried out, the impact of state policy in the field of energy on the environment
and food security of the state is studied and the resource potential of clean energy
production in Ukraine is assessed by Kaletnik G.M., Pryshliak V., Pryshliak N., the
issues of environmentally friendly technologies, clean and renewable energy sources
and efficient energy use are studied. The impact of state policy on energy, environment
and food security of the state is determined. In [4] the advantages, problems and
prospects of using wind and solar energy technologies at the enterprises of the agro-
industrial complex of Ukraine are considered and the creation of an autonomous power
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generation system based on stochastic solar and wind energy is proposed by Kaletnik
G.M. [4,5, 6, 14, 15, 17].

Formulation of the goals of the article (task statement). The aim of this article
Is a review of essence of nature and efficiency of refurbishable energy, finding out of
them sources power potential and lineation of ways of increase of practice of the use
of refurbishable energy sources in economic turnover of country.
The outlined aim stipulated the further decision of row of tasks, namely to ensure the
implementation of the priorities of the United Nations Sustainable Development
Program and the Paris Agreement of 2016 in the energy sector, it is necessary to set
long-term goals for all stakeholders in the energy system in the transition from fossil
fuels to renewables in the context of conceptual frameworks formation of the National
Renewable Energy Development Plan until 2030, it is therefore needed to define
modern to identify current trends and conditions of energy sector development in the
transition from fossil fuels to renewable sources in developed economies and Ukraine;
highlight technical challenges and problematic aspects of management in the
renewable energy sector in Ukraine.

Presentation of the main material of the study with a full justification of
scientific results. The energy sector, one of the central sectors of the world economy,
Is playing a crucial role in the context of the coronavirus crisis (COVID-19).
Responses, including social constraints, have disrupted value chains, reduced demand
for goods and services, lowered commodity prices, and caused a significant economic
downturn worldwide. With the health crisis, hundreds of millions of people have lost
their jobs or livelihoods.

Political incentives and investments aimed at recovery and development can
initiate much broader structural changes than those needed for economies to reach pre-
crisis levels. This can be achieved by providing the necessary conditions for the
development of national and regional strategies for the development of the energy
system in the direction of increasing the importance of renewable sources, which is a
crucial step in building a sustainable economy and society. The energy sector should
be seen as an integral part of the global economic system. This will make possible to
understand the socio-economic impact of the transition from fossil energy to renewable
energy.

Renewable energy sector has suffered along with the rest of the world economy,
but has proved more resilient than other components of the energy sector. With the
decline in energy demand to meet the needs of transport and industry, demand for fossil
fuels has declined significantly. Oil prices have fallen sharply, which could increase
further instability and pose risks to the viability of the entire oil industry in the long
run, even with some signs of recovery in the short term. Meanwhile, renewable energy
networks based on the use of renewable energy sources continue to operate efficiently.

According to research summarized in [10] (Fig. 1), the global share of renewable
energy in total final energy consumption in the year to 2050 will be 25%, in conditions
of current trends development associated with the economic downturn.

According to the International Renewable Energy Agency's (IRENA)
Renewable Energy Roadmap, renewable energy can account for 60% or more of the
total final energy consumption of many countries. For example, China may increase
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the share of renewable energy in its energy consumption from 7% in 2015 to 67% in
2050. In the European Union, this share could increase from around 17% to over 70%.
India and the United States can show an increase in renewable energy consumption to
two-thirds or more of total energy consumption [20, p. 19].

70

65 %
60 —

50 —

40 — Electricity
30 m Industry and buildings
25%
20 18 % ® Transport
10 -
0 .
2015 2050 Reference 2050 Remap

Fig. 1. Share of renewable energy in total final energy consumption, %
Source: compiled by the author according to [20].

Global energy transformation has sufficient economic preconditions and is
economically feasible. The additional costs for a comprehensive, long-term transition
to the use of renewable energy sources will amount to 1.7 trillion US dollars annually
by 2050. However, the savings by reducing air pollution, improving health
of population and reducing environmental damage far outweigh these costs. According
to IRENA, the savings in these three areas alone will amount to 6 trillion US dollars
annually dollars by 2050. In addition, the transition to the use of renewable energy
sources will significantly improve the global socio-economic climate, improve global
welfare, and will be the basis for GDP growth (gross domestic product) and
employment compared to the use of fossil fuels. The shift to renewable energy
stimulates economic activity much more than would be expected with continued use
of fossil fuels.

For example, the current work plan of the Chinese government in the field of
energy is aimed at “stable growth” of the share of renewable energy sources in the
overall structure of the energy balance, and the policy announced in 2020 supports this
direction. China's draft energy law clearly states that renewable energy will have
priority in development. The project deals in detail with renewable energy in all its
forms more than with any other type of energy (Fig. 2).

Another area of developments in the energy sector is aimed at increasing the
demand for clean energy in industry. In March 2020, the National Commission for
Development and Reform (NCRC) issued an Opinion on the development of a
regulatory and policy system for green production and consumption, emphasizing the
promotion of various green industries, technologies, goods and services. This
development involves “increasing political support for clean energy distribution, smart
distribution, energy storage technologies and multi-energy complementarity”. The
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complementarity of several types of energy means the use of several types of energy
sources, energy storage and flexible consumption, which aims to reduce overall costs
and increase the reliability of clean energy.

m Renewable
m Hydropower
= Wind power
® Sun power
m Biomass

= Coal

= Oil

mGas

Nuclear energy

Fig. 2. The structure of energy sources in 2020 in China, %

Source: [8, p. 5].

In the United States, the production of electricity from natural gas and renewable
sources is growing (Fig. 3, Fig 4) due to lower natural gas prices and reduced costs for
solar and wind power, which makes these types of energy more and more competitive.
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Renewable

Nuclear
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2010 40 2050

Fig. 3. Electricity generation by types of sources in the United States 2010-2050

(trillion KWh)

Source: adapted by the author according to the data [9, p. 63].
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Wind energy
1,000
Geothermal energy
Hydropower
500 . . , . . Other
2010 2020 2030 2040 2050

Fig. 4. Generation of electricity from renewable sources by type in the United

States 2010-2050 (trillion kwh)
Source: adapted by the author according to the data [9, p. 63].

Short-term demand for electricity fluctuates due to seasonality, long-term
demand trends are usually due to economic growth and energy efficiency. Annual
growth in electricity demand in the forecast period until 2050 in the United States
makes in average about 1%. Historically, with the development of the economy, the
growth rate of demand for electricity has slowed down. The reason for this is that more
efficient devices and production processes (appliances, heating systems, ventilation,
cooling and equipment) require less electricity. Electricity consumption in the case of
rapid economic development will grow on 0.3% faster than the average, and electricity
consumption in the case of slow economic growth will grow by 0.2% slower than
average (Fig. 5).

3,0

2,5 a

2,0
Trillion KWh / year

1,5

1,0

0,5

0
2010 2020 2030 2040 2050
Fig. 5. Renewable energy generation forecasts in the USA, trillion kwWh
a - small volumes of fossil fuel use; b - standard forecast; ¢ - low volumes of

fossil fuel.
Source: adapted by the author according to the data [9, p. 151].
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The growth of projected electricity sales in the USA in the period up to 2050
would be faster if not for the significant development of photovoltaic systems for
roofing in residential and commercial buildings, but for the spread of combined heat
and power systems in industrial and some commercial buildings. By 2050, end-use
photovoltaic batteries will account for 4% of total US production.

Demand for electricity in the US transportation sector is a middle percentage of
the total, as electric vehicles still represent an emerging market. There is currently no
scientific or practical evidence to suggest a significant increase in US consumer
attention to electric vehicles. Both sales of electric cars and their use (mileage) must
increase significantly in order to increase the growth rate of electricity demand within
a percentage of the year.

In Ukraine in 2018, the share of energy supply from renewable sources was
4.6%. The dynamics of changes in the share of energy supply from renewable sources
in the overall structure of energy supply indicates its growth by more than 3 times
compared to 2007 (Fig. 6.) [10].

5,0%
4,5% -
4,0% ya
3,5% /

3,0% /

2,5% —~

2,0% — /

1,5%
1,0%
0,5%
0,0%

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Fig. 6. The share of energy supply from renewable sources in Ukraine, 2007 —

2018
Source: compiled by the author [10, p. 151].

In 2019, the share of renewable energy sources in the structure of electricity
production in Ukraine was about 3.3% (Fig. 7).

A significant shortcoming in the planning and development of measures for the
development of renewable energy in Ukraine is the lack of actual results on the portal
of the State Statistics Service of Ukraine on energy balance, energy supply, use and
consumption of electricity from renewable energy sources. The latest official data are
presented by the State Statistics Service of Ukraine only for 2018.

Technical challenges in the field of renewable energy in Ukraine can be
considered unbalanced generation structure, which is exacerbated by the lack of
responsibility of renewable energy companies for imbalance and low quality of energy
generation forecasting, as well as the historical problem of poor topology and technical
infrastructure. According to the Ministry of Energy and of Ukraine, the development
of renewable energy in Ukraine is characterized by the following problematic aspects:
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imperfect regulatory capacity of public authorities to influence the development of
renewable energy; lack of responsibility of energy generating enterprises with
renewable energy sources for imbalance; imperfect regulatory framework and
technical means of planning the development of networks governing the connection of
facilities with renewable energy sources (indefinite specifications, imperfect modeling
software, the presence of “white spots” at the level of the operator of distributive
system); underdeveloped competitive electricity market, etc.

0
3% 6%

29% \ = Renewables
m Hydropower plants &
Hydroacumulating power plants
' = Thermal power centrals
% \ Thermal power plants
55%
Fig.7. The share of renewable energy sources in electricity generation

in Ukraine 2019, %
Source: adapted by the author according to the data [2,4,9,12].

Nuclear power plants

Investments in the transition from the use of fossil fuels to the use of renewable
energy sources can stimulate the economy in the recovery phase of 2021-23 and create
a significant number of jobs. Increasing funding for renewable energy will provide
relevance to the transition from fossil fuel employment and provide new opportunities
for both skilled and unskilled workers in other industries.

Public policy should be aimed at attracting private investment, which should be
used strategically to promote innovative solutions and financing in the direction of
renewable energy development projects.

Renewable energy development projects — including existing power plants and
power plants under construction, generation distribution and the development of
network transmission infrastructure to ensure the supply of energy from renewable
sources — must be protected by the government. In addition to renewable energy
production, government measures can stimulate related industries in value chains (eg
battery manufacturers), infrastructure development (smart grids, grid reinforcement,
electric vehicle charging, district heating and cooling, hydrogen), energy efficiency and
end-to-end electrification.

Investment decisions must go hand in hand with political ones, which will ensure
that production and economic opportunities are consistent with the goals of post-crisis
recovery and the transition from fossil fuels to renewable energy sources.
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Careful attention is needed by governments to build up existing production
capacity, build value chains and expand the skilled workforce in parallel with the
development of investment.

To promote socially responsible energy reforms, labor and social protection
policies need to be tailored to the specific needs of each region in the country.
Interventions in the labor market can be carried out by employment services
(comparison of competencies required in the workplace with the qualification of
candidates; promotion of off-the-job training and in-service training). Government
programs could also take into account the qualifications of workers in the fossil fuel
energy sector, whose competencies could be refocused on the transition from fossil
fuels to renewables.

Based on research by the International Energy Agency, the US Energy
Information Administration, the International Renewable Energy Agency and taking
into account current issues of renewable energy in Ukraine, we have proposed a
number of measures to stimulate post-crisis energy recovery and accelerate the
development of renewable energy till 2030 (table 1).

Table 1
Measures to stimulate post-crisis recovery and accelerate the development of

renewable energy
General goals Compliance with the terms of the 2016 Paris Convention.
Development of a national plan for the development of renewable energy until 2030.
Amendments to the Law of Ukraine “On the Electricity Market”.
Establishment and coordination of goals for the development of renewable energy in all areas of
end-use (electricity, heating and cooling, transport), infrastructure goals and goals for energy

efficiency.
Public Shifting the financial focus of the public from the use of fossil fuels to investing in the
participation development of renewable energy.

Develop and implement carbon tariff penalties that will help limit the economic growth of
harmful industries in the post-crisis period of economic recovery after the COVID-19 pandemic.
Mobilize public financial resources to invest in the development of renewable energy
infrastructure.

Identify criteria and constraints for meeting sustainable development goals for investors (risk
analysis for climate change impacts).

Investment Protection of renewable energy development projects from delays in time: extend deadlines,
reduce fines, simplify contract conditions, simplify and speed up permitting procedures.
Encouraging investment in planned projects (concluding preliminary agreements, ensuring
transparency of procurement plans, identifying and distributing risks evenly among all
participants).

Adapt the goals of the National plan for the development of renewable energy until 2030 for use
in construction and develop a number of specific solutions.

Development of incentives to reduce carbon emissions in the production of building materials
and the development of construction networks.

Adapt the goals of the National plan for the development of renewable energy until 2030 for use
in transport and develop a number of specific solutions.

Development of incentives to reduce carbon emissions from public transport, implementation of
urban infrastructure projects that provide comfortable conditions for cyclists and pedestrians.
Employment and | Implementation of social protection measures for workers affected by COVID-19.

job creation Creating benefits for workers involved in renewable energy development projects.

Creating new jobs using the potential of value chains in the field of renewable energy and transfer
of transitional technologies.

Introduction of advanced training and retraining for employees who are at risk of losing their
jobs.

Reconciliation of supply and demand in the labor market through an active marketing policy in
the labor market.
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table 1
Development of | Reducing entry barriers for domestic enterprises seeking to enter value chains in the field of
the renewable | renewable energy.
energy industry Development of the necessary production capacity for use in value chains in the field of renewable
energy.
Promoting integration into regional value chains in the field of renewable energy.
Priority Implement renewable energy solutions to support recovery and crisis of COVID-19 recovery.
Implement a cross-sectoral partnership to accelerate the recovery of the COVID-19 crisis.
Ensuring the use of modern solutions to protect vulnerable populations when using traditional
energy sources.
Taking into account the financial needs of energy companies to reconcile debt obligations,
working capital and grants.
Creating conditions for solving problems in the field of energy supply to areas where there are no
transitional networks.

Source: developed by the author based on data [8, 9, 11, 12, 16, 18, 19].

The proposed measures are designed to set long-term goals for all stakeholders
in the energy system. The National Renewable Energy Development Plan to 2030 will
also identify future investment needs in renewable energy infrastructure development
and provide a comprehensive pricing approach using fossil fuels and renewable energy
sources based on improved data collection process, its content, transparency and
availability at the regional and state levels.

Conclusions and prospects for further research. The results of the analysis
highlight some key policy priorities and measures that will help accelerate the recovery
from the COVID-19 pandemic crisis and the transition from fossil fuels to renewables.

Achieving synergies in ensuring energy efficiency and renewable energy
development can be possible through the renovation of existing assets using
appropriate technologies. Planning of the energy sector with a high share of renewable
energy should be carried out taking into account that innovative business models of
renewable energy should include generation schedules taking into account peak loads
and tariffs. It is also worth encouraging an increase in the use of electricity in transport,
buildings and production, which will significantly accelerate the achievement of
sustainable development goals and provide a number of other benefits, such as
reducing CO? emissions in cities. The basis for the development of renewable energy
Is systemic innovations, among which solar and wind energy play a significant role. At
the same time, such innovations should cover a range of issues not only related to
technological research, they should take into account the life cycle of technology, at
least in the format of presentation, implementation, study, dissemination and
commercialization. Development-supporting innovations should be in the field of
energy management, market development, formation of business models, development
of related technologies that will contribute to the spread of renewable energy
technologies. For systemic innovative development it is also necessary to harmonize
the socio-economic system and investments with the stages of development of
renewable energy. It is worth noting that the faster the development of renewable
energy, then the smaller the losses from climate change and the less stress the socio-
economic system experiences. The proposed ways of renewable energy development
and measures that will promote this development are possible only if they are
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transparently perceived, disseminated and implemented.

The results of such researches also depend significantly on the government's
structural realities and intentions to introduce a carbon tax system. Meanwhile, the
global analysis suggests that Ukraine's economy can receive significant GDP growth,
increase welfare and employment while supporting the development of renewable
energy.
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Kanouoam eKOHOMIUHUX HAYK,
ooyenm Kageopu aOMiHICMPAMUEHO20
MeHeOIHCMEHNy ma aibmepHaAmueHUX

CYYACHI oxcepen enepeii,
EHEPI'OE®EKTUBHI

TEXHOJIOT'TI B AIIK ®YPMAH L B.
YKPAIHU KaHouoam eKOHOMIYHUX HAYK,

ooyenm Kageopu aOMiHicmpamueHozo
MEHEOHCMEHMY ma AnbmePHAMUBHUX
oxcepen enepeii,

Binnuyvkuit HauionanbHull

azpapHuil yHieepcumem

(m. Binnuuysn)

YV cmammi apeymenmosano ocHo8Hi OemepMiHAHMU PO3BUMK)Y eHepeoeqdheKMUBHUX
mexnonoeiu 6 AIIK Vkpainu. Po3kpumo ocHo8Hi npobiemu, sKi nepeuxkooircanms O00CASHEHHIO

enepeemuyHoi HezanexcHocmi Yxpainu. Buxnaoeno npobnemu ma nepcnekmusu Ha wiaaxy aoanmayii

HUHTWHIX MEXHON02IU V POCTUHHUYMEI, HOGIMHIX MEXHIKO-MEXHON02TUHUX PIUeHb 8 MEAPUHHUYME]
ma  pecypcoszbepicaiouux — cucmem  3emaepobcmea 00  ICHYIOUUX — YMO8  GIMYUZHAHO20
CiIbCbKO20CN00APCHLKO20 BUPOOHUYMEA.

30iticneno awmaniz BUKOPUCMAHHA CYYACHUX eHep2oeheKMUBHUX MEeXHON02IL V 2any3i
POCTUHHUYMBA | OOTPYHMOBAHO, WO BOHU MO8 SA3AHI 3, BUKOPUCMAHHAM CYYACHOI MeXHIKu ma
BIOHOBNIOBAHUX Odicepell eHepeii, KOCMIYHUMU IHGopmayitiHumu mexHonociamu. Pozenanymo
ocobnausocmi  IHHOBAYIUHUX — eHepeo- I pecypco3depieaioyux  MexHON02ll  3eM1epoocmea.
3anpononoaHo HOGIMHI MEXHIKO-MEXHONO02IUHI PIUeHHs 6 MEAPUHHUYMSBI, W0 CHpUusioms
eHep2030epedcentio & pO3pi3i CYyYaACHO20 MEXHIKO-MEXHONI02IUH020 3a0e3neyueHHs 2any3i, enepeo- ma
pecypcosbepizarouux mexnonozit, supobHuymeo oionanuea (06iozasy) 3 oKpecieHHAM npobiem ma
nepcneKmus to2o po3eUmKY.

3anpononosano 3axo0u 3 NOOONAHHA KpPU3I0B020 CMAHY IHHOBAYILIHO-MEXHONIO0IUHOL

AKMUBHOCMI CLIbCLKO2OCHOOAPCLKUX NIONPUEMCING, OPIEHMOBAHI HA 3MIYHEHHS A2PapHOI 2any3i ma
3a6e3neuenns ii npoepecusnoco possumky. OOIPYHMOBAHO 3ACMOCY8AHHA NEPCNEKMUBHUX
eHepeoeghexmuenux mexuonoeit 6 AIIK, ax 3anopyku po3sumxy eanysi Ha IHHOBAYIIHOMY NIOTPYHMI.

Y3acanvneno 3axoou wo0o 800ckoHanenHs 0epAHCABHO20 Pe2YN08AHHS | CIMUMYIIOBAHHS 00
nepexooy Ha eHepeoephexmuHi mexHon02ii, a came. NOKPAUeHHS IMIONCY 0epHCasu HA C8IMO8ill
aperi 0115 3011b e sl IHgeCMUYIIHOL npu8adIuUBOCmi; po3podKa Ji€60i eHepeemuuHoi NOAIMUKU, WO
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