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ECONOMIC STIMULATION OF
ENTREPRENEURSHIP
DEVELOPMENT IN THE FIELD OF
RENEWABLE ENERGY IN THE
WORLD AND IN UKRAINE

ABSTRACT

The article is devoted to the study of areas of economic incentives for
entrepreneurship development in the field of renewable energy in the
world and Ukraine. Indicators of energy security, economic
measurement, and cost of electricity for business are systematized. A
graphical interpretation of the cost of electricity in terms of the ratio of
the index of economic dimension and energy security in selected
countries — some neighbouring countries, partners of Ukraine, and
countries with leading economies, which allowed to implement a
methodological approach to identify key areas for effective energy
development. The expediency of using the experience and adaptation
of measures in the energy policy for the development of renewable
energy in countries such as Canada, Germany, France, and Turkey are
substantiated. It is determined that in these countries the directions of
economic stimulation of entrepreneurship in the field of renewable
energy are developed, which is reflected in the basic strategies of their
energy development. The main mechanisms of financial incentives for
renewable and alternative energy in EU member states are presented,
in particular, mechanisms with the use of benefits with pricing tools,
regulatory mechanisms with quotas, green certificates, tariff auctions.
The current mechanisms for stimulating renewable energy in Ukraine
are analysed and the dynamics of the levelized cost of electricity and
the "green" tariff for electricity from solar and wind power plants from
2009 to 2019 are presented. The main problems in the field of
renewable energy regulation in  Ukraine are identified.
Recommendations for improving the renewable energy market in
Ukraine and accelerating the achievement of the Goal 7 of sustainable
development in Ukraine are provided.
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EKOHOMIYHE CTUMYNIIOBAHHA
PO3BUTKY NIANPUEMHULITBA B
COHEPI BIAHOB/TFOBAHOI
EHEPFTETUKU B CBITI TA YKPAIHI

AHOTAL|A

CratTa npuceayeHa OOCNiAXEeHHIo Hanpamis €KOHOMIYHOoro
CTUMYJIIOBAHHA PO3BUTKY NiANPUEMHMUTBA B cdepi BiAHOBAOBAHOI
eHepreTMkM B CBiTi Ta YKpaiHi. CUCTEemMaTM30BaHO MOKA3HUKM
eHepreTMyHoi 6e3neKkn, EKOHOMIYHOTO BUMIPY Ta BApTOCTi eN1eKTpoeHeprii
onsa  6isHecy. [peactaBneHo rpadiyHy  iHTepnpeTauito  BapToCTi
eNeKTpoeHeprii y po3pisi cniBBiAHOWEHHA iHAEKCY EKOHOMIYHOro BUMIpY
Ta eHepreTMyHoi 6e3nekn B 0BpaHMX KpaiHax — AeAKUX KpaiH-cyciais,
napTHepiB YKpaiHM Ta KpaiH 3 NpoBiAHOI €KOHOMIKO, WO A03BONIO
peanizyBaTM MeTOAMYHUI NiaXig Woao BU3HAYEHHA OCHOBHUX HanpAMmiB
Ansa  epeKTMBHOIO PO3BUTKY eHepreTnyHoi cdepu. OO6rpyHTOBAHO
[OUiNbHICT BUKOPUCTAHHA A0CBiAY Ta aganTauii 3axo4iB B eHepreTUyHiin
NONITUL CTOCOBHO PO3BUTKY BiZLHOBJIIOBAHOI EHEPreTUKMN TaKUX KpaiH AK
KaHaga, HimewumHa, ®PpaHuia Ta TypeyumHa. BuM3HauyeHo, WO B AaHMX
KpaiHax PO3BMHEHI Hanpamu €KOHOMIYHOro CTUMYNHOBAHHA
nianpuemHMuTBa B cdepi BiAHOBNIOBAHOT eHEePreTUKHM, Lo BigobpaskeHo B
6a3oBuX cTpaTeriax iX eHepreTMYHOro pPoO3BUTKY. HaBegeHO OCHOBHI
MeXxaHi3mu ¢diHaHcoBoro CTUMYNIOBAHHA Bi4HOB/OBAHOI Ta
aNbTepHaTUBHOI eHEepPreTMKM B KpaiHax-4ieHax EC, 30Kpema, MexaHiamu 3
BMKOPUCTAHHAM MiNblr 3 iHCTPYMEHTAaMMU LIHOYTBOPEHHA, PeryiaTopHi
MeXaHi3mMK i3 3acTocyBaHHAM KBOT, 3eneHux cepTudikatis, TapudHux
AyKL,iOHiB. MpoaHanizoBaHO  Ailo4i  MexaHismMuM  CTUMYIOBAHHA
BiAHOBNOBAHOI eHepreTMkM B VYKpaiHi Ta nNpeacTaBAeHO AWHAMIKY
HOPMOBaHOI BapTOCTi e/NIeKTpoeHeprii Ta «3eneHoro» Tapudy Ha
€NeKTPUYHY eHeprito Bif COHAYHMX Ta BITPOBMX eNeKTPoCTaHLil 3 2009 no
2019 pp. BusHayeHo OCHOBHIi npobnemu B coepi peryntoBaHHA
BiZLHOB/IIOBAHOI eHepreTMkM B YKpaiHi. HagaHo pekomeHpauii wopno
YOAOCKOHA/NIeHHA PUHKY BiAHOBMOBAHOI eHepreTMkuM B YKpaiHi Ta
NPUCKOPEHHA JOCATHEHHA LiNi CTaNoro po3suTKy 7 B YKpaiHi.

TpodumeHko O., Bontko C., MaBneHko T., Tawees K. EKOHOMiYHe
CTUMYNIOBAHHA PO3BUTKY NignpMemHuutea B cdepi BigHOBAOBAHOI
eHepreTMKKU B CBIiTi Ta YKpaiHi. EkoHomiyHuli aHaniz. 2021. Tom 31. Ne 4.
C. 89-99.
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Introduction

The adoption of the Paris Climate
Agreement has set the agenda for preserving
the environment and developing a carbon-
free economy and energy for the third
decade of the 21st century, which aims to
reduce greenhouse gas emissions and
combat global warming. Most countries
around the world are developing and
implementing the concept of energy
transition — the transition from traditional
fossil energy resources to renewable energy
sources, the introduction of energy-efficient
technologies, which indicates the innovative
development of the energy sector. Thus, the
innovative development of the energy sector
will ensure the development of the socio-
economic sphere in the Sixth Technological
Paradigm, the Post-Industrial Age, the
Knowledge Economy, the Fourth Industrial
Revolution (Industry 4.0). As well as
compliance with the provisions of sustainable
development, resource savings, energy
efficiency, environmental protection for
future generations. That is why the
development of renewable energy
(Sustainable Development Goal 7) is one of
the 17 Global Sustainable Development Goals
by 2030, approved at the UN summit in 2015.
To increase energy capacity based on the
renewable energy sources in Ukraine, it is
important to create a  supportive
environment for entrepreneurship
development in this area, which determines
the relevance of this study.

Issues of renewable energy development
and energy innovations have been studied by
foreign and Ukrainian scientists, in particular:
F. V. Hackstein, R. Madeleine, D. Balzan-
Alzate, F. Libertson, L. Friedstrom, W. Ostley,
P. F. Borowski, D. I. Kurbatov,
0. V. Prokopenko, N.O.Ryazanova and
others. However, the study of the directions
of economic stimulation of entrepreneurship
development in the field of renewable
energy needs to be updated, taking into
account the global energy crisis, the main
priorities of sustainable development, and
modern foreign experience.

The purpose and objectives of the article

The purpose of the article is to determine
the main directions and measures in the
framework of economic incentives for
entrepreneurship development in the field of
renewable energy. This defines the main
objectives of the article, namely: to analyse
the position of selected countries (according
to certain criteria) in the coordinates of the
energy security index, the index of economic
measurement and the cost of electricity for
business; identify countries with a balanced
ratio of these indicators and analyse
measures for the development of renewable
energy; to determine the directions of
economic stimulation of entrepreneurship
development in the field of renewable
energy in the world; identify problems, and
recommend measures for the RES
development in Ukraine.

Research results

The following indicators were selected for
the analysis: energy security, index of
economic measurement, cost of electricity
for business (see Table 1). These indicators
were analysed in such countries as Belarus,
Poland, Hungary, Latvia, Estonia, Canada,
Germany, France, Turkey, Portugal, and Italy.
These countries were selected according to
the  following  criteria: neighbouring
countries, similar resource opportunities,
countries with which Ukraine cooperates in
various areas, countries with leading
economies, and high levels of GDP.

The value of these indicators was
determined using the appropriate
methodology in the World Data Centre for
Geoinformatics and Sustainable
Development [1]. Thus, the basis for
calculating the components of energy
security of countries are the following
indicators: coal reserves, natural gas
reserves, uranium reserves, oil reserves, the
use of alternative energy sources [1]. Index of
economic dimension according to the
methodology of assessing sustainable
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development in the context of quality and
safety of human life [1; 2] is formed from two
global indices: the index of global
competitiveness and the index of economic
freedom.

The Global Competitiveness Index was
developed by the organizers of the World
Economic Forum [3], is calculated annually
for most world economies, and is formed
from three groups of indicators: 1 — Enabling
environment; 2 — Human capital and 3 —
Markets. The first group includes four
complex categories of economic policy:
Institutions (Security, Social capital, Checks
and balances, Public-sector performance,
Transparency, Property rights, Corporate
governance, Future orientation of
government); Infrastructure  (Transport
infrastructure, Utility infrastructure, Water);
ICT adoption and Macroeconomic stability.
The second group of indicators concerns
human capital and contains two categories:
Health and Skills (Current workforce Future
workforce). The third group includes five
important comprehensive indicators: Product
market (Domestic market competition, Trade
openness), Labour market (Flexibility,
Meritocracy, and Incentivization) Financial

system (Depth Stability), Market size (GDP,
Imports of goods and services), Innovation
capability (Business dynamism, Innovation
capability).

Index of Economic Freedom (IEF),
developed by the Heritage Foundation [4].
This index is formed from the following
twelve indicators: property rights, judicial
effectiveness, government integrity, tax
burden, government spending, fiscal health,
business freedom, labour freedom, monetary
freedom, trade freedom, investment
freedom, and financial freedom. These
indicators are calculated based on the expert
evaluation and the use of various economic,
financial, legislative, and administrative data.

After comparing these indicators (Fig. 1)
for selected countries with the help of
graphical visualization we obtained a
graphical interpretation of the ratio of the
energy security index with the index of
economic dimension. This provides an
opportunity to qualitatively compare the
countries in terms of the cost of electricity
(the area of the circle indirectly reflects the
cost of electricity for business) and analyse
the selected indicators.

Table 1. Initial data for visualization the ratio of indices of energy security, economic
measurement and the cost of electricity for business in 2020

. . Cost of electricity for
Energy Security Index of economic .

Country Index dimension business, December

2020, Euro per kWh
France 0,65 0,61 0,153
Germany 0,72 0,76 0,232
Estonia 0,40 0,67 0,092
Canada 0,74 0,74 0,093
Belarus 0,47 0,44 0,096
Latvia 0,47 0,64 0,140
Hungary 0,48 0,56 0,148
Portugal 0,49 0,51 0,172
Poland 0,51 0,59 0,144
Italy 0,62 0,56 0,230
Ukraine 0,50 0,31 0,091
Turkey 0,54 0,53 0,089

Source: compiled by the authors based on [1; 2; 5].
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The defined indicators for the studied
countries were visualized (Fig. 1), which will
allow determining the main directions and

elements of pricing mechanisms for the
0,8

Index of economic dimension

effective development of the energy sector
[6; 7]. In fig. 1 area of the circle reflects the
cost of electricity for business.

Germany ‘

- Estonia
» ‘ Latvia Canada
France
‘ Poland
® o
Hungary .
Italy
0,5 ‘ Turkey .
Portugal
Belarus
0,4
The cost of electricity for
business, December 2020 . .
Ukraine
03 @

0,2

Energy security index

0,2 0,3 0,4

0,5

0,6 0,7 0,8

Figure 1. Visualization of electricity costs in the coordinates of the index of economic dimension
and energy security in selected countries

Compiled by the authors.

Figure 1 shows that the highest level of
economic dimension and energy security is
observed in Germany, but with a high cost of
electricity 0.232 euros per kWh. Canada is
next in terms of the ratio of the economic
dimension index and energy security, but the
cost is only slightly higher than in Ukraine —
0.093 euros per kWh. It is important to take
into account Canada's efforts in the energy
sector and in the economy as a whole,
considering high indicators of indices and the
low cost of electricity for enterprises.
France's position is quite balanced, Turkey is
also characterized by a balanced ratio of
indices. Therefore, in our opinion, these
countries can be identified for the adaptation
of measures in energy policy by priority —
Canada, Germany, France, and Turkey.

Regarding the pricing of electricity for
businesses in the countries selected for the
calculation, it should be noted that there are
two clear patterns. The first one concerns
countries with relatively high electricity
prices. Thus, for Portugal, Italy, France, and
Germany, we have a direct dependence on
their position in the coordinates of the
Energy Security Index and the Economic

Dimension Index. Another situation is with
countries with lower electricity costs. There
are three directions. All these directions in
the specified coordinates begin with the
centre of the totality. The first direction, from
the centre to the bottom, includes Belarus
and Ukraine. The second direction, from the
centre to the increase of the Economic
Dimension Index and the decrease of the
Energy Security Index, includes such
countries as Hungary, Latvia, and Estonia.
And the third direction is characterized by
the fact that there is a simultaneous increase
in the Index of Economic Dimension and the
Index of Energy Security. This direction
includes Italy and Germany. Regarding the
exceptions that can be seen in the graph, it is
worth noting Canada, which has high values
of the Index of Economic Dimension and the
Index of Energy Security at the low cost of
electricity.

According to the results of the study in the
coordinates of the indices and the cost of
electricity for business among the studied
countries, it was determined that it is
necessary to take into account measures
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within the energy policy of countries such as
Canada, Germany, France, and Turkey.

It should be noted that renewable energy
is actively developing in these countries
today. Canada is one of the world's leaders in
renewable energy development. More than
60% of its own electricity is produced based
on renewable energy sources. It is worth
noting a thorough national study, Canada's
Energy Future 2020: Energy Supply and
Demand Forecasts for 2050 (EF2020), which
identifies how new technologies and climate
policies will affect Canada's energy
consumption and  production trends.
Depending on the pace of change in
technology and government policy, two
scenarios are considered: a new scenario for
the development of the energy system and a
scenario for a reference energy system [8].

Renewable energy in Turkey is developing
quite rapidly. Thus, the National Energy
Efficiency Action Plan (NEEAP) for the period
2017-2023 of Turkey identifies activities to
reduce primary energy consumption by 14%
compared to the usual level in the sectors,
including buildings and services, electricity
and heat, transport, industry and technology,
agriculture, etc.

The Multiannual Energy Plan 2018-2030 in
France aims to complete the energy
transition to ensure sustainable energy,
reduce energy consumption, especially
energy from fossil fuels, and ensure a
harmonious balance between different
energy sources [9]. This will help achieve the
goals of minimizing greenhouse gas
emissions, commitments to the EU and the
Paris Climate Agreement to protect human
health and the environment, and providing
access to energy at reasonable prices while
stimulating economic activity and
employment in France.

The German plan for the 2010-2050
Energiewende energy transition is large-
scale. Germany's energy concept, which
envisages activities for Germany's transition
to a low-carbon, environmentally friendly,
reliable, and affordable energy supply.

The above proves that these countries
have developed areas of economic
stimulation of entrepreneurship in the field
of renewable energy, which is provided for in
the basic strategies of their energy
development.

The new EU Renewable Energy Directive
(REDII) [10] was approved on 3 December
2018. The EU's main target for the share of
renewable energy is 32% of final energy
consumption by 2030. This target has not
been shared among the Member States, but
the share of renewable energy in the
Member States should be at least the same
as in 2020. That is why today it is important
to analyse the successful experience of other
countries in the application of innovations in
the energy sector and implement innovations
in the energy sector of Ukraine, based on the
effective use of the existing potential of
alternative energy sources and external
opportunities.

Today, various mechanisms for financial
incentives for renewable and alternative
energy development were launched and
implemented [11-16]. In particular, such
mechanisms are being implemented in EU
member states:

1. Mechanisms with the use of benefits
("green" tariffs and surcharges), which are
based on pricing tools. The mechanism is that
the government fixes the price and the
amount of electricity is already determined
by the market. The green tariff is often set
for a long period and then gradually reduced,
as well as differentiated for different
technologies and installed capacities.
Germany, France, Austria, Denmark are
examples of effective implementation of such
mechanisms.

2. Regulatory mechanisms with the use of
guotas, green certificates, implemented on a
guantitative basis. The mechanisms are that
the amount of electricity is fixed by the
government and the price is set by the
market.

— Within the framework of quotas, the
regulator sets the minimum share of
“clean" electricity in the overall structure
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of electricity, and the regulator
determines the obligation to use "clean"
electricity by setting quotas. Quota
mechanisms are often combined with the
use of "green" certificates. Examples of
countries implementing these
mechanisms are Belgium, Poland, ltaly,
Sweden, and Romania.

— Within  the framework of the
implementation of mechanisms with the
use of "green" certificates, the obligated
party under the quota issues a certificate
for the amount of electricity produced. In
the case of production of more "green"
energy than provided for in the quota,
the producer may sell these volumes on
the certificate to another entity that has
not yet fulfilled its obligations under the
quota.

3. Tariff auctions ("green" auctions) are a
mechanism in which potential producers of
"green" electricity offer tariffs at which they
are willing to sell energy from newly built
facilities. In 2015, the International
Renewable Energy Agency (IRENA) [17]
introduced recommendations for the launch
of auctions in the field of renewable energy,
the main stages for the implementation of
the mechanism are:

— formation of the lot request (setting the
volume and type of energy generation or
the appropriate generation structure for
the auction);

— definition of qualification requirements
(establishment of the minimum level of
requirements for potential participants in
the auction);

— the procedure of the winner selection
(establishing the procedure of collecting
applications and the criteria according to
which the winner will be selected).

In Ukraine, "green" tariffs were introduced
in 2009 in accordance with the Law of
Ukraine "On Amendments to the Law of
Ukraine "On Electric Power Industry" to
stimulate the use of alternative energy
sources", which has expired today. This law
provided the establishment of "green" tariffs
until January 1, 2030. This mechanism was to

promote the development of the industrial
sector and economic growth and provide an
opportunity to stimulate environmental
energy production [15]. After all, it was
introduced only for those producers who
used a significant share of Ukrainian raw
materials, fixed assets, works, and services.
Such a mechanism was an important stimulus
for the development of renewable energy, as
it provided an opportunity to cover the high
capital investment of producers.

Thus, in September 2014, the National
Energy and Utilities Regulatory Commission
stopped reviewing "green" tariffs, in February
and March 2015 reduced the "green" tariffs
for RES producers. However, these
reductions were not provided for in the Law
"On Electric Power Industry" and were
challenged in the courts by RES producers. By
the end of 2015, RES producers had received
compensation for unjustified revisions and
tariff reductions. This situation has also led to
a change in the order of revision of "green"
tariffs and a partial reduction of tariffs for
future projects. In particular, the Law of
Ukraine “On Amendments to Certain Laws of
Ukraine on Ensuring Competitive Conditions
for Production of Electricity from Alternative
Energy Sources” of June 4, 2014, Ne 514-VIII
was adopted [18].

Figure 2 presents the indicators of the
"green" tariff for electricity from SPP with a
capacity of 10 MW and WPP with a capacity
of 2000 MW turbine, as well as the indicator
of the levelized cost of electricity of SPP and
WPP — the estimated weighted average price
for electricity (LCOE), which the electricity
producer transmits to the grid at the node of
the power grid, and includes investments,
costs and revenues.

It can be seen that from 2009 to 2019 the
normalized cost of electricity SPP decreased
almost 9 times; the normalized cost of wind
generation decreased more than 3 times. At
the same time, the reduction of "green"
tariffs was not so significant during this
period. This can be explained by the need to
take into account the costs of raising credit
funds, ensuring the return on investment,
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and covering the overall risks
investment environment in Ukraine.
According to the results of the analysis of
the renewable energy market, the
unbalanced development of this innovation
sphere has been determined. After all,
different tariffs should be applied for
balancing for each separate energy
production technology. In Ukraine, since the
beginning of the "green" tariff mechanism,

of the

400 359
25,8

25,85 2585 25,85
350
300 18,85
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200 31 1,31
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100 7~
50 Z
0 Z Z
2009 2010 2011 2012 2013

mmmm  Green” tariff for electricity SPP

ws “Green” taniff for electricity WPP

=== LCOE SPP, US dollars
LCOE WPP, US dollars

18,85

2014

tariffs for solar energy have been set higher
than for wind energy [19]. As the cost of
technology decreases faster for solar
generation projects and less time is required
to implement the project, as a result, there is
a surplus of generation from solar energy,
which was contrary to the National
Renewable Energy Action Plan until 2020
[20].
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Figure 2. Dynamics of Levelized cost of electricity (LCOE) and "green" tariff for electricity from
SPP and WPP.

Compiled by the authors based on: [19].

World experience shows that with the
help of "green" tariffs it is possible to develop
related branches — such as industry and
mechanical engineering. In particular, in
Germany and Denmark, the development of
wind turbines ensures the development of
mechanical engineering. China has used
similar mechanisms. This indicates that the
development of renewable energy
technologies is a priority. As an alternative to
the "green" tariff, there may be contracts for
difference, corporate PPAs as additional tools
to auctions.

Conclusions

he study identifies the main areas of
economic incentives in leading countries,
which should be used in Ukraine for the
development of entrepreneurship in the field

of renewable energy. Economic incentives for
the development of renewable energy will
achieve global environmental goals and
should be provided by political factors.
Renewable energy development in Ukraine
should be a priority in the short and long
term, given the current energy crisis, the
rapid rise in coal prices (S 220 per tonne in
October 2021), and natural gas (over $ 2,000
per 1,000 m3 in October 2021), Ukraine's
high energy dependence on energy imports.
The key elements of most of the world's
policy planning documents in the field of
energy are energy transition, innovation,
decarbonisation, circular economy,
digitalization, which proves the importance
of renewable energy. These key elements
and the basic principles of renewable energy
entrepreneurship stimulating should be
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taken into account and on this basis, it is
recommended to develop a new
comprehensive strategy for the functioning
of the RES sector until 2030. In Ukraine, it is
important to start the implementing process
of the new Renewable Energy Directive
(Directive (EU) 2018/2001) and the financing
mechanism for RES within the framework of
Implementing Regulation (EU) 2020/1294 of
the European Commission. It is advisable to
initiate participation as a host country within
the functioning of the new EU mechanism of

framework of the 17  Sustainable
Development Goals, in support of the
Sustainable Development Goal 7, intensify
the search for EU partner countries to
provide a new funding mechanism — Ukraine
is the host country for investment in RES
projects, and the EU Member State
contributing to the development of RES
projects in Ukraine will receive a "statistical
transfer" to achieve the Sustainable
Development Goals (Luxembourg-Lithuania
experience).

the financing RES. Namely, within the
REFERENCES
1. Svitovyy tsentr danykh 7. Trofymenko, O., Shevchuk, O., 11. Mekhanizmy stymulyuvannya
heoinformatyky  ta  staloho Koba, N., Tashcheiev, Y, rozvytku vidnovlyuval'nykh
rozvytku. (2021). Retrieved Pavlenco, T. (2021). Knowledge dzherel enerhetyky
from: http://wdc.org.ua. and Innovation Management (formuvannya «zelenykh»
. for Transforming the Field of taryfiv ta vykorystannya
2. Analiz staloho rozvytku — A
, . ’ , Renewable Energy. In: «zelenykh» auktsioniv. (n.d.).
hlobal'nyy i rehional'nyy . .
kontekst 2010). Kviv: NTUU Solanki A., Sharma S.K., Tarar S., Retrieved from:
<EIF,’Ie fl())/S (112 ). Kyiv: Tomar P., Sharma S., Nayyar A. http://euinfocenter.rada.gov.ua
e ’ (eds). Artificial Intelligence and /uploads/documents/29501.pdf
3. The Global Competitiveness Sustainable  Computing  for
1 S t City. AIS2C2 2021.
Report. World economic forum. mart Lty AL 12. Heletukha, H., Zhelyezna, T., &
(2021). Retrieved from: Communications in Computer .
. . Drozdova, O. (n.d.). Analiz
http://www3.weforum.org/doc and Information Science, vol -

e . mekhanizmiv  stymulyuvannya
s/WEF_TheGlobalCompetitiven 1434. Springer, Cham. rozwviku <zelenovis
essReport2019.pdf. https://doi.org/10.1007/978-3- v ¢

030-82322-1 6 elektroenerhetyky v
4. Fond Heritage  Foundation. - Yevropeys'komu Soyuzi.
(2021). Retrieved from: 8. Accelerating  clean  energy Retrieved from:
http://www.heritage.org. through Industry 4.0. (2017). http://biomass.kiev.ua/images/|
) ) Retrieved from: ibrary/articles/analysis-of-
5. Svitovyy bank. (2021). Retrieved https://www.unido.org/sites/de subsidy-systems.pdf.
from: fault/files/2017- 13, Alternat hetvka:
https://www.worldbank.org/en 08/REPORT_Accelerating_clean T ernatyvna Aener etyka:
/home. mizhnarodnyy dosvid, problemy
_energy_through_Industry_4.0. A
. . Final_0.pdf ta perspektyvy. (n.d). Retrieved
6. Voitko Serhii, Trofymenko Olena _U.par. from: https://bit.ly/2zNCCKW.
and PavI?nCQ Tetiana. (2021). 9. Integrated national energy and 14. Trof ko0 0.0
Decarbonisation of the climate plan for France. (n.d.). ’ Hro r\]/lmekn \7'\/' i .
economy through t.he Retrieved from: KUS \/a,t V. . ( tk)-
|ntroduct|9n ' of  innovative https://ec.europa.eu/energy/sit torTj[pa.ra y\li'r;(yy ér?at iz I:ozvy kE
technologies into the energy es/default/files/documents/fr_fi iar-ap:hv P'(;aylnl ao tretmyt
sector. E3S Web Conf., 255 nal_necp_main_en.pdf. .raylna idpryyemnytstvo ta
01016. DOI: innovatsiyi, 4, 34-40.
https://doi.org/10.1051/e3scon 10. Renewable Energy — Recast to
£/202125501016. 2030 (RED ). Retrieved from: 15. Trofymenko, ~ 0. ~ (2013).

https://ec.europa.eu/jrc/en/jec
/renewable-energy-recast-2030-
red-ii.

16.

Riznovydy  derzhavnoho ta
nadderzhavnoho rehulyuvannya
sfery vidnovlyuvanoyi
enerhetyky. Economic analysis,
12 (1), 292-298.

llyash, O. I., Kleptsova, Yu. B.,
Cherhava, K. Yu. (2009).
Investytsiyno-innovatsiyna
aktyvnist' malykh pidpryyemstv.
Naukovyy visnyk NLTU Ukrayiny,
19.3, 139-142.

97



ISSN 1993-0259 (Print). ISSN 2219-4649 (Online)

Economic Analysis, Volume 31. No. 4. 2021

WwWw.econa.org.ua

17. IRENA. Renewable  energy
statistics.  (2019). Retrieved
from:

https://www.irena.org/statistics

CNUCOK BUKOPUCTAHUX OKEPEN

1. CsitoBuM LeHTp AaHnx
reoiHbopmaTMkm Ta  CTanoro
PO3BUTKY. URL:
http://wdc.org.ua/ (mata

3BepHeHHn: 15.10.2021).

2. AHaniz CcTanoro po3BUTKY —
rnobanbHUn i perioHanbHUN
KOHTEKCTU: MoHorp. / MixHap.
Paga 3 Hayku (ICSU) [ta iH.];
HayK. Kep. M. 3. 3rypoBCbKuiA.
K.: HTYY «KMl», 2010. 4. 1.
nobanbHWn aHanis AKocTi Ta
6esnekn Xutta nogen. 252 c.
Bi6bniorp.: c. 106—-112.

3. 3. The Global Competitiveness
Report. World economic forum
URL:
http://www3.weforum.org/doc
s/WEF_TheGlobalCompetitiven

essReport2019.pdf (maTa
3BepHeHHn: 11.10.2021).
4. doHp Heritage Foundation.

URL: http://www.heritage.org/
(aaTa 3BepHeHHs: 03.11.2021).

5. CsitoBui 6aHK
https://www.worldbank.org/en

/home (naTa 3BEepPHEeHHs:
05.11.2021).

6. Decarbonisation of the
economy through the
introduction  of  innovative

technologies into the energy
sector Serhii Voitko, Olena
Trofymenko and Tetiana

Pavlenco E3S Web Conf., 255

(2021) 01016 DOI:
https://doi.org/10.1051/e3scon
/202125501016 (oaTa

3BepHeHHn: 05.11.2021).

18.

10.

Pro vnesennya zmin do
deyakykh  zakoniv  Ukrayiny
shchodo zabezpechennya
konkurentnykh umov
vyrobnytstva elektrychnoyi
enerhiyi z alternatyvnykh
dzherel enerhiyi: Zakon
Ukrayiny vid 25 kvitnya 2019
roku # 2712-VIIl. Retrieved
from:
https://zakon.rada.gov.ua/laws/
show/2712-19#Text.

Trofymenko 0., Shevchuk O.,
Koba N., Tashcheiev V.,
Pavlenco T. (2021) Knowledge
and Innovation Management
for Transforming the Field of
Renewable Energy. In: Solanki
A., Sharma S.K., Tarar S., Tomar
P., Sharma S., Nayyar A. (eds)

Artificial Intelligence and
Sustainable  Computing  for
Smart City. AIS2C2 2021.

Communications in Computer
and Information Science, vol
1434, Springer, Cham.
https://doi.org/10.1007/978-3-

030-82322-1_6 (maTa
3BepHeHHA: 05.11.2021).

Accelerating  clean  energy
through Industry 4.0. URL:

https://www.unido.org/sites/de
fault/files/2017-
08/REPORT_Accelerating_clean
_energy_through_Industry_4.0.
Final_0.pdf (pmata 3BepHeHHs:
05.11.2021).

Integrated national energy and
climate plan for France. URL:
https://ec.europa.eu/energy/sit
es/default/files/documents/fr_fi
nal_necp_main_en.pdf  (pata
3BepHeHHA: 04.11.2021).

Renewable Energy — Recast to
2030 (RED ). URL:
https://ec.europa.eu/jrc/en/jec
/renewable-energy-recast-2030-
red-ii (naTa 3BEPHEHHSA:
09.09.2021).

19.

20.

11.

12.

13.

14.

15.

16.

Tekhniko-ekonomichni  otsinky
vyrobnytstva elektroenerhiyi
fotoelektrychnymy stantsiyamy
i problema valoryzatsiyi
vidnovlyuvanykh dzherel
enerhiyi v Ukrayini. Retrieved
from:
http://dspace.nbuv.gov.ua/bitst
ream/handle/123456789/13563
3/19-Kostiuk.pdf?sequence=1.

Pro natsional'nyy plan diy z
vidnovlyuvanoyi enerhetyky na
period do 2020 roku:
Rozporyadzhennya Kabinetu
Ministriv. Ukrayiny vid 1
zhovtnya 2014 r. # 902-r.

MexaHizmu CTUMYNIOBAHHA
PO3BUTKY BiAHOB/IOBANIbHUX
axepen eHepreTukn
(bopmyBaHHs «3eNEHNX»
Tapuois  Ta BMKOPUCTaHHA
«3eneHnx»  aykuioHis.  URL:

http://euinfocenter.rada.gov.ua
/uploads/documents/29501.pdf
(naTa 3BepHeHHA: 15.11.2021).

fenetyxa TI., Wenesna T,
[Opo3posa O. AHani3 mexaHiamis
CTUMYJIIOBAHHA PO3BUTKY
«3e/1eHOI» eNeKTpoeHepreTUKn
B €sponeicbkomy Cotosi. URL:
http://biomass.kiev.ua/images/|
ibrary/articles/analysis-of-
subsidy-systems.pdf
3BepHeHHA: 15.11.2021).

(paTa

AnbTepHaTUBHA
MiXKHapoaHWI
npobnemn Ta
Pexxum
https://bit.ly/2zNCcKW
3BepHeHHsA: 15.11.2021).

eHepreTuKa:
nocsia,
nepcrnexkTUBK.
nocTyny:
(naTa

TpodumeHKo 0. 0.,
lTywnsak B. B.  KomnapaTusHuii
aHani3 po3BWUTKYy CTapTanis B
YKpaiHi Ta OKpemux KpaiHax.
NignpMeMHULTBO Ta iHHOBALLl.
2017. Bunyck 4. C. 34-40.

TpodumeHKo, 0. (2013).
PisHoBMaM  gepxaBHOro Ta
HaALEepXKaBHOTO  perysiloBaHHA
coepm BiZIHOB/HOBAHOI
eHepreTuKu. EKOHOMIYHWI
aHanis, 12 (1), 292-298.

lnaw O. I, Knenuosa 0. b,
Yeprasa K. 0. IHBecTuUuinHO-
iHHOBaLiMHa aKTUBHICTb Mannx
nianpuvemcts. HaykoBuin BiCHWK
HANTY Ykpainu. 2009. Bun. 19.3
C. 139-142.

98



ISSN 1993-0259 (Print). ISSN 2219-4649 (Online)

EKOHOMIiuHMI aHani3. 2021 pik. Tom 31. Ne 4

WwWw.econa.org.ua

17.

18.

IRENA. Renewable  energy
statistics 2019. URL:
https://www.irena.org/statistics
(aaTa 3BepHeHHs: 10.11.2021).

Mpo BHECEHHA 3MiH A0 AEeAKUX
3aKOHiB YKpaium woao0
336e3neyYeHHn  KOHKYPEHTHUX
ymos BMPOBHMLTBA
€NeKTPUYHOI eHeprii 3
aNbTepHaATUBHUX axepen
eHeprii: 3aKoH YKpaiHu Big 25
KBIiTHA 2019 POKY
Ne 2712-VIII. URL:
https://zakon.rada.gov.ua/laws/
show/2712-19#Text (maTa
3BepHeHHsn: 15.07.2021).

19. TexHiKO-eKOHOMIYHi OLLiIHKM

BUPOOHMUTBA  eNeKTpoeHeprii
GOTOENEKTPUUHUMM CTAHLLIAMM i

npobnema Banopwm3auii
BiAHOB/IIOBAHUX AxKepen eHeprii
B YKpaiHi. URL:

http://dspace.nbuv.gov.ua/bitst
ream/handle/123456789/13563
3/19-Kostiuk.pdf?sequence=1
(naTa 3BepHeHHs: 15.10.2021).

20. Mpo HauioHanbHWI NAaH Ain 3

BiIHOB/IIOBAHOI €HEepreTUKM Ha
nepiog, no 2020 POKYy:
Po3nopaaskeHHn KabiHety
MiHicTpis YkpaiHm Big Big 1
*0BTHA 2014 p. Ne 902-p (paTa
3BepHeHHA: 15.10.2021).

99



