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The research reveals the theoretical and practical aspects of the green energy sector. The article
compares the level of development of the green energy sector in the European Union and Ukraine.
Different indicators, including the share of energy from renewable sources in Ukraine, the interaction
between the level of GDP per capita and the share of renewable energy in the EU and Ukraine, and the
structure of the renewable energy resources of Ukraine and the EU are taken into account. The article
discussed the role of financial and non-financial tools for the development of the green energy sector in
the EU countries. The research states that the countries can be divided into three groups, where group A
involves countries with a highly developed green energy sector, group B — member-states with progress
in the transition to alternative sources of energy, and group C — countries with weak or no progress in the
development of renewable energy sector. The research explains the impact of economic prosperity in
developed countries on the renewable energy sector. It investigates that there is a very small positive
correlation between the independent variable and the dependent variable. In general, it demonstrates that
there is no correlation between the economic condition of very developed countries and the level of their
green energy efficiency. The article suggests policy-making changes for the stable development of green
energy in both the EU and Ukraine. Revision of existing government's medium and long term plans and
adapting them to current circumstances, the gradual reduction of subsidies and reform of energy pricing,
the regulatory focus on energy efficiency, the attraction of private investments through the use of
domestic and donor investments are determined as important actions for stable development of green
energy sector.

Keywords: renewable energy, green economy, sustainable development, green energy, alternative
sources of energy.
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Introduction. The problems with the energy sector are one of the most urgent today.
Traditional sources such as oil, gas and other minerals are gradually losing their relevance,
becoming more expensive and, of course, causing great harm to the environment [6]. Sources
such as solar energy, water or geothermal heat are used to generate energy and they are
becoming so popular today. Renewable energy sources provide about 19 % of the world's final
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energy consumption, including biomass —9 %, and other renewable energy sources — more
than 10 % (used in different industries, including heat and electricity production, transport
sector, etc.).

The main advantage of all alternative energy sources is their environmental friendliness. In
other words, during the operation of such stations, no harmful emissions into the surrounding
atmosphere occur. Even an accident at wind, solar or any other alternative power plant will
only lead to material losses for its owners, but will not cause a global environmental disaster,
as it can happen, for example, with a nuclear power plant. Renewables have a special
advantage over conventional sources to minimize reliance on limited fossil fuels and to
shorten the emissions of greenhouse gas content [2]. Most studies have found that a reduction
of greenhouse gases (GHGs) emissions can be achievable by replacing conventional sources
of energy with alternative ones.

Many countries already have the strategy to expand the usage of alternative sources of
energy and to decline the level of application of conventional resources. The role of the
European Union in providing solutions for various global challenges is invaluable. Today, the
European Union is seen as a powerful organization capable of determining the course of
international economic affairs, sustainable development, migration, environmental policies
and foreign and security policies. The EU is a key world organization, which aims to provide
social, economic, environmental and energetic stability and prosperity. Many scientists
consider the EU as the only organization capable to minimize the negative effects of humans’
activity in different spheres and industries.

The integration of Ukraine to the European Union is a strategic direction of our foreign
policy. According to the Association Agreement of Ukraine with the European Union, signed
in 2014, energy and environmental issues are key points when evaluating the progress of
reforming the state [10]. It states, «the fast transition of Ukraine’s energy sector to the usage
of renewable resources is a strong and significant step to energetic independence, ecological
friendliness and economic prosperity [3]. The wide usage of alternative sources of energy are
undeniable conditions for providing sustainable developmenty.

Literature review. There are many scientific researchers concerning the theoretical and
practical aspects of green energy. Bohringer, C., Hoffmann, Twidell, J. has developed the
definition of the concept «green energy». In our research, we use their definition: green
(renewable) energy is energy from different resources that are renewable, or inexhaustible, on
a human scale. Bekun F., Alola A. and Sarkodie S. have studied the role of the European
Union in green energy development. Their research is based on statistical data from 16 EU-
countries about the impact of renewable energy on the environmental situation. Gokgoz, F., &
Giivercin, M paid attention to the influence of the green energy sector on conventional energy.
Authors stated that the energy safety and independence of the EU are directly connected with
renewable energy development. Saguan, M., and Meeus, L. in their publication discussed the
role of financial and non-financial tools for the development of the green energy sector in the
EU countries. Kharlamova, G., Nate, S., & Chernyak O. has investigated Ukraine’s energy
structure. They stated that there is a stable and consistent development of the green energy
sector. It is emphasized that Ukraine’s energy security depends on the growth of the share of
green energy sector.

The purpose of the research is to compare the level of development of the green energy
sector in the European Union and Ukraine and to explain the impact of economic prosperity in
developed countries on the renewable energy sector.
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The results of the research. The level of the development of green energy sector in
different countries (member states of the EU and Ukraine) will be evaluated according to
different indicators, including the share of energy from renewable sources in Ukraine, the
interaction between the level of GDP per capita and the share of the renewable energy in the
EU and Ukraine and the structure of the renewable energy resources of Ukraine and the EU.

The energy sector in Ukraine is under a number of competing impacts, both positive and
negative. On the one hand, the development of the sector was negatively affected by the
instability of energy supply, the persistence of energy prices below market prices and
instability in the eastern region of the country. On the other hand, the sector is stimulated by
such positive influences as a long-term government strategy for the development of the sector,
active involvement of a technically strong sector of non-governmental organizations and
increased cooperation with the EU and International Financial Institutions.

As of the third quarter of 2019, the share of energy received from renewable sources in
Ukraine was 8.6 %. This is not much, but given the rapid growth rates and plans set out in
Ukraine's energy strategy, by 2020 this percentage of renewables in final consumption should
be 11 % [9]. From Figure 1 it becomes understandable that there is a stable growth in the share
of renewable energy in the energy sector of Ukraine: in 2014 this figure was 3.9 % and
continued growing — up to 8.6 % in 2019. The development of the green energy sector is a part
of Ukraine’s commitments to the European Energy Society and is described in the National
Renewable Energy Action Plan until 2020. According to the same strategy, in 2035 the share
of green energy in the total primary energy supply should be 25 % [8].
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Figure 1. The share of energy from renewable sources in Ukraine in 2014—2019
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The green energy market showed negative dynamics until 2015: hydro, wind and solar
power plants reduced production. The situation began to change when the state revised the
legislation on the so-called «green tariff» in 2015. The point is that the tariff for green energy
is higher than the wholesale price of energy extracted from non-renewable sources. The state
has deliberately created profitable and clear rules of the game in the green energy market for
all who want to do it. This policy has contributed to the possibility of a sharp rise in the
industry.

In the European Union, the state of development of renewable energy, in general, is close
to world indicators. Sweden is an absolute leader in the list of the EU member states.
Moreover, Sweden demonstrates the high pace of growing of the share of energy from
renewable sources. Finland, Latvia, Austria, Portugal, Estonia are countries with high
efficiency of the green energy sector. Most EU countries demonstrate good and stable
development of the green energy. The Netherlands takes the last place in this rate. In our
opinion, this fact can be explained by the wide usage and trade of the conventional sources of
energy. Therefore, the countries can be divided into three groups, where group A involves
countries with a highly developed green energy sector, group B — member-states with progress
in the transition to alternative sources of energy, and group C — countries with weak or no
progress in the development of renewable energy sector. The results of the division can be
observed in Table 1.

Table 1
The results of the division of the EU member-states
(by the share of energy from renewable sources)
Groups Countries
Group A (>30 %) Sweden, Finland, Latvia, Austria, Portugal, Estonia

Bulgaria, Croatia, Cyprus, Czech Republik,
Estonia, Finland, France, Germany, Greece,
Hungary, Italy, Lithuania, Portugal,
Romania, Slovenia

Group B (15 %—30 %)

Ireland, Luxembourg, Malta, Netherlands, Poland,
Slovakia

Group C (<15 %)

Built by authors, using [7]

Nevertheless, the overall share of renewable energy in the EU in 2018 is 18.9 %, therefore,
it becomes obvious that the EU with a high probability will achieve 2020 target — 20 %. To
achieve the 2020 target (20 % of RES in gross final energy consumption), EU countries must
not only increase renewable energy capacity but also reduce primary energy consumption —
overall for the EU-28 by about 5 % by 2020 compared to 2018.

To comply with the 2DS climate change scenario, in 2011 the European Union reaffirmed
its official goal of reducing greenhouse gas emissions (decarbonization) in 2050 by 80—95 %
compared to 1990 levels. Since the energy sector is one of the main sources of greenhouse gas
emissions associated with human activities, then the main reserves for reducing these
emissions should be found and implemented in it. With this in mind, the European
Commission has developed an energy roadmap by 2050, in which it analyzed how the set
targets for reducing greenhouse gas emissions can be achieved while ensuring the reliability
and competitiveness of energy supply systems.

The next indicator is the interaction between the level of GDP per capita and the share of
renewable energy in the EU and Ukraine. On Table 2 it is possible to observe the list of
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countries (members of the European Union and Ukraine) with the data about GDP per capita
(in US dollars) and share of energy from renewable sources (in %).

Table 2
GDP per capita and share of energy from renewable sources
Country GDP per capita, US dollars Share of energy from renewable
sources, %

Austria 50 022 334
Belgium 45275 95
Bulgaria 9 563 20.3
Croatia 14 949 29.2
Cyprus 27 160 15.7
Czech Republic 23213 16.5
Denmark 59 275 36.1
Estonia 23523 29.8
Finland 48 222 41.2
France 41 260 17.6
Germany 46 554 171
Greece 19974 19
Hungary 17 154 151
Ireland 77771 12.8
Italy 32568 18.5
Latvia 18171 40.3
Lithuania 19 568 25.6
Luxembourg 113 196 9.1
Malta 30650 8.0
Netherlands 52 367 7.4
Poland 14 890 11
Portugal 23343 314
Romania 12141 25.1
Slovakia 19 563 124
Slovenia 26 170 21
Spain 29 651 184
Sweden 51241 54.6
Ukraine 3592 8.6

Built by authors, using [4]

Independent variable (x) is a value of GDP per capita (in US dollars), the dependent
variable (y) is a value of the share of energy from renewable sources (in %).

There are some potential challenges connected with the independent variable x. GDP per
capita is optimal but not the most exact way to indicate economic prosperity and the general
condition of the country’s economy.
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The linear dependence between variables x and y can be expressed by the equation:
y=-0.00001x + 21.94.

The coefficient of correlation (—0,19) indicates that there is a small negative correlation
between the independent variable and the dependent variable. In general, it demonstrates that
there is no correlation between the economic condition of very developed countries and the
level of their green energy efficiency. In our opinion, such correlation may exist when we
compare developed and developing countries, paying attention to other important factors.
According to Twidell, the square of the state, its climate and geographic position, international
cooperation in this sphere are also important in the context of the development of the
renewable energy sector [11]. There are other factors, which have an impact on the
development of the green energy sector. Significance F (0.92) demonstrate that the results of
the regression model need to be accurately analyzed, paying attention to other factors.

Such regressive-correlative statistics demonstrate that Ukraine’s green energy sector can
expand despite the problems with economic development. Moreover, such expansion can lead
to economic growth and state’s prosperity.

The third indicator for comparison is the structure of the renewable energy resources of
Ukraine and the EU. It is optimal to compare the structures with the value of final
consumption. Final consumption means the level of green energy application by households
and enterprises.

On Figure 2 there are two diagrams, which characterize the structure of renewable energy
both in the European Union and Ukraine. From the first diagram it becomes apparent that the
major part among all renewable sources in Ukraine plays solar energy (64 %).

The second diagram characterizes the structure of energy sector in the European Union.
From the diagram, it becomes obvious that biomass, biofuels and waste (15 %) are popular
energy sources among European countries. Thermal energy (3 %) and HPS (10 %) are also
important for Ukraine’s energy sector. In the European Union thermal energy (3 %) are not so
widely used as in Ukraine. Unfortunately, such popular in Europe energy sources as solar and
wind energy are still weakly developed in Ukraine [1].

HPS Biomass HPS Solar
10% 7% 13% 15%
Wind
16%

Wind
Thermal 15%
3%
Thermal
5%
Solar Biomass
0,
64% 52%
= Biomass = Wind = Thermal - Solar = HPS Solar = Wind = Thermal = Biomass = HPS

Figure 2. Structure of the renewable energy resources of Ukraine and the EU (by final
consumption), %, (built by authors using [2])
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Policy-making measures need to be adopted to provide the stable development of green
energy in both the EU and Ukraine. They include:

Revision of existing government’s medium and long term plans and adapting them to
current circumstances.

- The gradual reduction of subsidies and reform of energy pricing.

- Regulatory focus on energy efficiency.

- Development of local renewable energy sources.

- Attraction of private investments with domestic and donor ones.

- The encouragement of scientific institutions to research the possibilities to accumulate

green energy effectively.

The fast growth and strong integration of green energy creates opportunities as well as
challenges. The accumulation of alternative energy is a significant challenge, which needs to
be solved. It is important for government and business to do research of creating stationary
energy storage. It is necessary to use the experience of the EU’s scientists to deal with the
problem of accumulation.

Conclusions. The level of the development of green energy sector in different countries
(member states of the EU and Ukraine) was evaluated according to different indicators,
including the share of energy from renewable sources in Ukraine; the interaction between the
level of GDP per capita and the share of the renewable energy in the EU and Ukraine, and the
structure of the renewable energy resources of Ukraine and the EU.

As of the third quarter of 2019, the share of energy received from renewable sources in
Ukraine was 8.6 %. There is a stable growth in the share of renewable energy in the energy
sector of Ukraine: in 2014 this figure was 3.9% and continued growing up.

The countries can be divided into three groups, where group A involves countries with a
highly developed green energy sector, group B — member-states with progress in the transition
to alternative sources of energy, and group C — countries with weak or no progress in the
development of renewable energy sector. The results of the division can be observed in
Table 1.

The impact of economic prosperity in developed countries on the renewable energy sector
was investigated. Regressive-correlative analysis has demonstrated that there is no correlation
between the economic condition of very developed countries and the level of their green
energy efficiency.

The major part among all renewable sources in Ukraine plays the solar energy — 64 %.
Thermal energy (15 %) and HPS (28 %) are also important for Ukraine’s energy sector. In the
European Union thermal energy (3 %) are not so widely used as in Ukraine. Unfortunately,
such popular in Europe energy sources as wind and biomass energy are still not enough
developed in Ukraine.

Policy-making measures need to be adopted to provide the stable development of green
energy in both the EU and Ukraine. Revision of existing government's medium and long term
plans and adapting them to current circumstances, the gradual reduction of subsidies and
reform of energy pricing, regulatory focus on energy efficiency, attraction of private
investments through the use of domestic and donor investments are important actions for
stable development of green energy sector.
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HccnenoBanue packpblBaeT TEOPETUUECKHE U IIPAKTUYECKHUE aCTIEKThl CEKTOPa 3€I€HON 3HEPreTUKU.
B crartbe cpaBHHBaeTCs YpOBEHb pa3BUTHUsS CEKTOpa 3eseHOH sHepretuku B Eppomeiickom Coroze u
Vxpaune. [IpuHUMaOTCS pa3nndHBIe TOKAa3aTeldH, B TOM UHCIE IOJISI SHEPTUH W3 BO30OHOBIAEMBIX
HCTOYHUKOB B YKpaWHe, B3aUMOCBA3b Mexay ypoBHeM BBII Ha nymy HaceneHuss u jponen
BO300HOBIsIEMBIX HCTOYHUKOB dSHeprun B EC m VkpamHe, a Takke CTPYKTypa BO30OHOBISIEMBIX
sHepropecypcoB Ykpaunel 1 EC. B yderHyto 3amuck. B cratbe oOcyxnmamack poiib (pUHAHCOBBIX U
He()MHAHCOBBIX HHCTPYMEHTOB [UIsi Pa3BUTHs CEKTOpa 3eJeHOM JHepreTuku B crpanax EC. B
HCCIIEJOBAaHUU T'OBOPHUTCS, YTO CTPAaHBl MOXHO pa3feiuTh HAa TPU TPYMIbL, Ie B Ipymnmy A BXOAAT
CTpaHbl C BBICOKOPA3BUTBIM CEKTOPOM 3eJIeHO0M OHEPre€TUKHU, B TpyHiy B — CTpaHbI-y4aCTHUIBI C
IporpeccoM B MEPEXOAC Ha AJIbTCPHATUBHBIC HCTOYHUKU DHEPIuM, a B Ipyniy C - CTpaHbl CO CJ1a0BIM
WM HET TMporpecca B Pa3BUTUH CEKTOpa BO30OHOBIAEMOH »HepreTHku. lccienoBaHue oOBACHAET
BJIMAHUEC SKOHOMUYECKOT'O MPOLBETAHNA B PAa3BUTBHIX CTpaHaX Ha CEKTOP BOSOGHOBHﬂeMOﬁ OHEPICTUKU.
OH nccrexyeT Halmudue OYECHb HEOOJNBIION IOJIOKUTENPHON KOPPEISIINU MEXTy HEe3aBHCHUMON
TIepeMEeHHOH ¥ 3aBHCHMOH MepeMeHHOH. B 1emoM 3To JeMOHCTpupyeT OTCYTCTBHE KOPPETSIUH MEKITY
SKOHOMHYECKHM COCTOSIHHEM OYeHb Pa3BUTHIX CTPAaH M YPOBHEM HX 3KOJIOTHYECKOH s dekTuBHOCTH. B
CTaThe MpeUIararoTCsi U3MEHEHUS B TIOJHUTHUKE TSI CTAOMIBHOTO PA3BHUTHS 3€TIE€HOH SHEepPreTHKH Kak B
EC, Tak u B VYkpaune. IlepecMOTp cylIecTBYIOIIMX CpPEAHECPOUHBIX M JOJTOCPOUYHBIX IUIAHOB
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MIPAaBHUTENHCTBA ¥ UX aJaNTalys K TEKYIIUM OOCTOSTENbCTBAM, ITIOCTEIICHHOE COKpAIleHHe CyOCHIU 1
pedopMa 11eHOOOPA30BaHMS HA SHEPIUIO, PETYJSATHUBHAs HANPaBICHHOCTh HA HEProd(deKTUBHOCTS,
MIPUBJIEYEHHE YaCTHBIX MHBECTHLHUH 3a CUET HCIOJIb30BAaHUS BHYTPEHHUX M IOHOPCKUX HHBECTUIMI
OTIPEAENIAIOTCS KaK BaXKHbIE JEUCTBUS ISl CTAOUIBHOTO Pa3BUTHUSI CEKTOPA 3€JIEHON SHEPIeTHKH.

Knrouesvie cnosa: BO300OHOBISIEMBIE HCTOYHHKH OHEPruy, 3€J€Has DOKOHOMHKA, yCTOfI‘{PIBOG
Pa3sBUTHUE, 3€JIEHAA DHEPTUA, aJIbTCPHATUBHBIE HCTOYHUKU SHEPTUHU.
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ExoHoMiyHi iIHCTpPYMeHTH PO3BUTKY
CeKTOpY BigHOB/II0BaHOi eHepreTuku B €C Ta YKpaiHi

BiiaguciaB CepriiioBny IIBEHE”

* emydenm Haguanvno-naykoo2o incmunmymy Qinancie, ekonomiku ma MeHeoHcMenmy
im. Oneea banayvkoeo Cymcbro2o depaicaghozo yrieepcumemy,
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JlocnikeHHsT pO3KpUBA€E TEOPETHYHI TA MPAKTUYHI aCEKTH CEKTOpa 3eJeHOI eHepreTHKU. Y CTarTi
MOPIBHIOETHCS PIBEHb PO3BUTKY CEKTOpa 3€JIeHOi eHepreTHku B €BpomeiicbkoMy Corosi Ta YkpaiHi.
[IpuiimaroTecst pi3HI MOKA3HUKH, B TOMY YHCII YacTKa CHEprii 3 BiJHOBIIOBAHHX JDKEped B YKpaiHi,
B3a€MO3B's130K Mix piBHeM BBII Ha mynry HacelgeHHS i 4acTKOIO BiTHOBIIOBaHUX JDKepen eHeprii B €C
Ta YKpaiHi, a TAKOXK CTPYKTypa TOHOBJIIOBaHUX eHepropecypciB Ykpainu ta €C. B 06mikoBuii 3anmc. Y
CTaTTi 00roBOproBanacs poib (HiHAHCOBHX i He(hIHAHCOBUX IHCTPYMEHTIB JUIsl PO3BUTKY CEKTOpa 3eJIeHOT
eHepreTyky B kpaiHax €C. Y mocnikeHHI TOBOPHUTHCS, 10 KpaiHH MOXKHA PO3IIUIMTH Ha TPH TPYIIH, Jie
B Ipyny A BXOJASATH KpaiHU 3 BHCOKOPO3BUHEHOIO CEKTOPOM 3€JIeHOT €HepreTHKH, 10 Tpynu B — kpainu-
y4acHHMIII 3 MPOTPECcOM B Mepex0JIi Ha AIbTEPHATHBHI JuKepena eHepril, a B rpymy C — kpaiHu 3i ciabkum
YM Hi MPOTPecy B PO3BHTKY CEKTOPA BiJHOBIIOBAHOI E€HEpPreTHKH. JOCHi/UKEHHS IOSCHIOE BIUIUB
€KOHOMIYHOTO TPOLBITAHHS B PO3BHHEHHWX KpaiHaX Ha CEKTOP BiIHOBIIOBAaHOI €HEepreTHKH. BiH
JIOCTI/DKY€E HasBHICTh Jy)K€ HEBEIHMKOI IMO3WTHBHOI KOPEIALii MK He3aJle)KHOi 3MIiHHOI 1 3aJIe)KHOI0
3MiHHOIO. B 1inoMy 1ie 1eMOHCTpY€ BiICYTHICTD KOPEIAMil MiXk €EKOHOMIYHIM CTaHOM TTyXe PO3BHHEHUX
KpaiH 1 piBHeM iX eKoOJOri4HOi e(eKTHBHOCTI. Y CTaTTi NPOMOHYIOThCS 3MIHM B TOJITHIN JUIS
CTabIJIBHOTO PO3BUTKY 3eneHol eHepretuku sik B €C, Tak i B Ykpaini. Ilepermsn icHyrounx
CepeTHbOCTPOKOBHUX 1 JIOBFOCTPOKOBHX IUIAHIB ypsAy 1 1X afganTaris 4o MOTOYHNUX 00CTaBUH, IIOCTYHOBE
CKOpOuUeHHsI cyOcHpiii i pedopMa I[IHOYTBOPEHHsS Ha EHEprilo, PEryJIsITHBHA CHPSMOBAHICTh Ha
eHeproe(peKTUBHICTh, 3alydeHHs NPUBATHUX IHBECTUIIl 32 pPaXyHOK BHKOPWUCTAHHA BHYTPIIIHIX i
JIOHOPCHKHUX 1HBECTHIIH BHU3HAUYAIOTHCSA SK BAXIUBI Hii U1 CTaOLIBHOTO PO3BUTKY CEKTOpa 3eJeHOT
CHEPTeTHKH.

Kniouosi cnoea: BITHOBIIOBAIBHI JDKEpEna eHEprii, 3eJieHa SeKOHOMIKa, CTAMA PO3BUTOK, 3e€jeHa
€HepTis, aTbTepPHATHBHI JDKepela eHeprii.
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