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Abstract. The relevance of the paper lies in the development of “green energy” as an increase in the energy efficiency
of the global economy of the country. The main drivers of new capacities are the disposal of old, less efficient fossil
fuel units. Low natural gas prices and favourable renewable energy costs make natural gas and renewable energy
sources the main sources of new generation capacity by 2050. The main purpose of the paper is to highlight the main
problems of the Ukrainian electricity market, analyse the process of popularising green energy, highlight cases when
switching to alternative sources is a profitable process in conditions of uncertainty and rising prices for conventional
energy carriers. The paper uses general scientific and specific research methods, in particular, methods of analysis
and synthesis, scientific deduction and induction. The paper analysed in detail the current state of energy in
Ukraine, developed proposals for improving the regulation of alternative energy at the state level and for popularising
green energy in Ukraine. It has been established that alternative energy sources can also be more profitable than
conventional energy sources. Alternative energy and conventional energy carriers were comprehensively studied.
In addition, favourable economic conditions have been identified for the construction of alternative energy facilities
and the development of a “green” economy, which in the future will ensure the sustainable development of Ukraine
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The Problem Statement

The rapid growth of world production in the second half
of the 20™ century led to an increase in demand for resour-
ces, an important place among which is occupied by pri-
mary energy. Primary energy consumption in the world
is constantly growing, so in 2018, this figure was equal to
13864.9 million tonnes of oil equivalent, which is 3.7 times
more than in 1965, when it was 3701.5 million tonnes [1].
Against the background of increasing primary energy con-
sumption in the world, the trend towards a decrease in
global energy consumption, that is, total energy consump-
tion per unit of GDP, has been a positive trend over the
past decades, which is evidence of an increase in the energy
efficiency of the global economy.

Analysis of Recent Research and Publications

The problem of alternative energy in Ukraine was cov-
ered by such scientists as I.P. Gaidutskiy [2], M.H. Slokva,
O.V. Pyankova [3], A.O. Kasich, Ya.O. Litvinenko,

Suggested Citation:

PS. Melnichuk [4], I.V. Kremenovska [5], I.S. Sagaidak,
T.M. Chorna, N.L. Avramenko [6], S. Savchuk [7]. In their
works, special attention is focused on studying the prospects
for using renewable energy sources.

Purpose of the Study

The main purpose of the paper is to highlight the main
problems of the Ukrainian electricity market, analyse the
process of popularising green energy, highlight cases when
switching to alternative sources is a profitable process in
conditions of uncertainty and rising prices for conventional
energy carriers.

Research Results

Over a period of all years, Ukraine has been characterised
by the lowest values of the energy efficiency indicator in
the world, in 2018, the energy intensity of its economy was
0.238 KkJ/$ 2015 GDP at purchasing power parity (PPP),
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which exceeds the global average by more than two times.
China’s energy intensity improved by almost 40% in the
period from 2000 to 2018 and by 2.7% in 2019 due to the
introduction of an energy efficiency policy focused on
energy-intensive industries, which led to a high demand in
the country for energy efficiency services [3].

Since July 1, 2019, a new liberal model of the elec-
tricity market has been launched, according to the Law of
Ukraine “On the Electricity Market” adopted in 2017 [8].
The law deprives the state of the right to regulate the tariffs
of electricity producers. However, it provides for self-regu-
lation of the market through mechanisms of competition,
supply, and demand. To benefit from the new rules of the
game presented in the monopolistic market, Rinat Akhmetov’s
DTEK company was used, which abuses its monopoly
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representative, detects any prices in its electric power indus-
try, using that there is no alternative for the buyer [9].
A. Gerus, in his work [9] investigated that DTEK in the
only liquid and working market, the “day-ahead market”,
at certain hours created artificially electricity shortages,
which is conditioned upon fact that everyone who could
not buy electricity on the “day-ahead market” is given elec-
tricity at the price of the “balancing market”, and this is
another 15% more expensive.

Fuel and energy production in Ukraine is shown in
Figure 1. It can be seen that since 2013, there has been a
decrease in coal and peat production by almost 3 times, but
wind and solar production has increased 2 times during
this period (Fig. 1).
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Figure 1. Graphical representation of fuel and energy production in Ukraine 2008-2018, thousand tonnes of oil equivalent

Source: developed based on [1]

According to the state agency for energy efficiency,
in the first three months of 2018, it was established:
« almost 100 MW of solar power plants;
« 47 MW of wind farms;
« 6.2 MW of biogas power plants;
¢ 5.1 MW of biomass power plants;
« 1.5 MW of small hydroelectric power plants [10].
The cost of electric energy for domestic consumers in
2018 in Ukraine was 1.28 UAH kW, but now a considerable
increase in price is planned to 2.88 UAH kW. For EU con-
sumers, electricity prices, including taxes and fees, were the
highestinthesecondquarterof2018inDenmark(0.31 euros
per kW), Germany (0.30 euros per kW), and Belgium
(0.29 euros per kW), while the lowest prices were recorded
in Bulgaria (0.10 euros per kW), Lithuania and Hungary
(0.11 euros per kW each). However, it is worth noting that
more than half of the price of electricity in Denmark and
Germany is made up of taxes and fees, and a third - in

Belgium. In addition, in Bulgaria, taxes and fees account for
17%, in Lithuania - 30%, and in Hungary - 21% [10].

For non-domestic consumers, electricity prices (exclu-
ding WAT and other taxes and fees) in the second semester
of 2018 ranged from 0.17 euros per kKW in Cyprus and 0.13
euros in Malta to 0.06 euros per kW in the Netherlands,
Poland, and Finland. In 2018, the share of energy from rene-
wable sources in gross final energy consumption reached
18.0% in the European Union (EU), more than double the
share of 2004 (8.5%). Increasing the share of renewable
energy sources is essential for achieving the EU’s climate
and energy goals. The EU’s goal is to reach 20% of its
energy from renewable sources by 2020 and at least 32%
by 2030 [10]. Among the 28 EU member states, 12 states
have already achieved a share equal to or greater than their
national mandatory goals for 2020, and non-European
Union countries have nevertheless achieved the desired
level of alternative energy production presented in Table 1.
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Table 1. Total share of energy from renewable sources, 2008-2018 (%) — 2009/28/EU directive

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Bulgaria 10.3 12 13.9 14.2 15.8 18.9 18 18.3 18.8 18.7 20.5
Denmark 18.5 20 21.9 234 255 27.2 29.3 30.8 31.8 34.7 35.7
Estonia 18.6 229 24.6 25.3 255 253 26.1 28.2 28.7 291 30
Croatia 22 23.6 251 254 26.8 28 27.8 29 28.3 27.3 28
Latvia 29.8 34.3 30.4 33.5 35.7 37 38.6 37.5 37.1 39 40.3
Lithuania 17.8 19.8 19.6 19.9 21.4 22.7 23.6 25.8 25.6 26 24.4
Austria 28.9 31 31.2 31.6 32.7 32.8 33.7 33.5 33.4 33.1 33.4
Portugal 22.9 24.4 24.2 24.6 24.6 25.7 29.5 30.5 30.9 30.6 30.3
Romania 20.2 22.2 22.8 21.2 22.8 23.9 24.8 24.8 25 24.5 23.9
Slovenia 15 20.1 20.4 20.3 20.8 22.4 21.5 21.9 21.3 211 211
Finland 31.4 31.3 324 32.8 34.4 36.7 38.8 393 39 40.9 41.2
Sweden 44.7 47.9 47 48.2 50.2 50.8 51.9 53 53.4 542 54.6
Iceland 67.3 69.6 70.3 71.5 72.4 71.7 70.5 70.3 70.2 70.7 72.2
Norway 62.1 65.1 61.5 64.7 65.5 66.7 69.2 69.2 70.2 71.6 72.8
Montenegro 32.5 39.5 40.7 40.7 41.5 43.7 441 431 41.6 39.7 38.8
Albania 32.4 31.4 31.9 31.2 35.2 33.2 31.5 34.4 35.5 34.5 34.9
Serbia 15.9 21 19.8 19.1 20.8 211 22.9 22 211 20.3 20.3

Source: developed based on [11]

As demand for electricity increases markedly, the
main drivers of new capacity are the disposal of older, less
efficient fossil fuel units; the immediate prospect of renew-
able energy tax breaks; and the continued decline in capi-
tal spending on renewable energy sources, especially solar
photovoltaic ones. Low natural gas prices and favourable
renewable energy costs make natural gas and renewable
energy sources the main sources of new generation capac-
ity by 2050. In the United States, as of February 2020, solar
energy accounts for 15%, 46% is planned by 2050, wind
energy — 15%, but 33% is planned [11].

Renewable energy sources (including hydropower)
will be the fastest-growing source of electricity genera-
tion for the period of 2018-2050, growing at an average rate
of 3.6% per year. By 2050, China, India, Europe, the OECD,
and the United States will have almost 75% of the world’s
renewable energy sources. It is predicted that by 2025, rene-
wable energy sources will exceed coal as the main source
of electricity generation, and by 2050, renewable energy
sources will account for half of the world’s total electricity
production [11].

The growth rate of the share of energy in Ukraine
from renewable sources is not very satisfactory — only 4.6%
as of 2018. After all, according to the sustainable develop-
ment strategy of 2030, the forecast of the appropriate total
renewable energy capacity of Ukraine in 2030 will be 12.6%
of the total installed capacity or 8 GW (14 GW including large
hydroelectric power plants), and the output volume will be
14TW (28 TW includinglarge hydroelectric power plants) [1].

In April 2019, the Verkhovna Rada adopted the Law
of Ukraine “On Amendments to Certain Laws of Ukraine
Concerning Ensuring Competitive Conditions for the
Production of Electric Energy from Alternative Energy
Sources” [12], according to which, starting from 2020,
“Green” auctions are introduced and mandatory partici-
pation of investors in solar power plants with a capacity of
more than 1 MW and wind farms with a capacity of more
than 5 MW (or one turbine) is fixed. The law replaces the
system of state support for alternative energy facilities in
the form of a “green” tariff with a system of “green” auc-
tions, in which state support will be received by the inves-
tor who offered the lowest tariff for energy produced by
the facility at the auction [12].

The minimum tariffs for “green” electricity pro-
duced from wind energy by electric power facilities, the
capacity of which does not exceed 30 kW from 2020 to
2024 at the level of 113.41 kopiykas/kW (excluding WAT),
and from solar energy - 176.55, have been approved by
law. There is also a fixed tariff for wind power in the peri-
od from 2025 to 2029 - 101.14 kopiykas/kW, and for solar
power — 157.26 [13]. It is not surprising that some busi-
nesses have rushed to install solar panels and sell excess
electricity to generate additional income. The company
Solar-Tech, which specialises in the installation of solar
power plants, estimated that for an enterprise that con-
sumes 149000 kW of electricity per year, the payback
period is 5.7 years, and for the sale of excess energy in the
amount of 17120 kWh - 4.8 years [14] (Table 2).
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Table 2. Energy from renewable sources 2009-2018

Unitsof 5400 2010 2011 2012 2013 2014 2015 2016 2017 2018
measurement
Total energy supply o toe 2463 2611 2514 2476 3166 2797 2700 3616 3907 4289
from renewable sources
Share of energy supply % 22 2 2 2 27 26 3 38 44 46

from renewable sources

Source: developed based on [1]

To resolve the situation on the renewable energy
market, it is necessary to take the following steps:

1. Create conditions for investment in the green sector.
Every year, capital investment in the carbon mining sector
decreases, but investment in the foreign economic activity
sector increases [1]. This is explained by, firstly, the sustain-
able development programmes of European countries, and,
secondly, to the exhaustion of usual energy sources: oil, gas,
coal, and peat.

2. Provide financing for the “Guaranteed buyer” pro-
gramme [15]. It was with this state-owned enterprise that
all producers of “green” energy were obliged to conclude
contracts, which was aimed at ensuring payments but cre-
ated only a deficit in Ukrenergo, which is explained by the
high price of “green” energy. However, wind and solar tar-
iffs are expected to decrease by an average of 25% by 2029.
In the meantime, it is planned to bring the tariff to the mar-
ket level not by reducing it but by increasing the cost of
electricity produced by conventional sources [15].

3. State control and levelling of manipulations in the
existing energy market. Due to the monopoly position in
the electricity market and the artificial creation of a deficit,
the price of electricity increases by 30-40% at certain hours,
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CyyacHuM CTaH Ta CBiTOBi TEHAEHL,il PO3BUTKY «3€J/1IeHOI eHEepreTUKU»
KatepuHa KOpiiBHa Pegbko, OnexkcaHgpa CepriiBHa Qypc

HauyioHanbHWi TexHiYHUIA yHiBepcuTeT YKpaiHu
«KuiBCbKMI MONITEXHIYHUI IHCTUTYT iMeHi Iropsi CiKopcbKOro»
03056, npocn. lMepemoru, 37, M. Kuis, YkpaiHa

AHoTaLlifl. AKTya/IbHICTb CTATTi IOJIATA€ B PO3BUTKY «3€JICHOI €HePreTKI», SIK IiIBUIICHH] eHeproeeKTUBHOCTI
I100a/IbHOI eKOHOMIKY Kpainy. OCHOBHMMM YMHHMKAMI HOBUX IIOTY)KHOCTeN! € BUOYTTS CTApUX, MEHII e(heKTUBHIX
€Hepro0O/IoKiB BYKOITHOTO na/Ba. Husbki IiHN Ha IPMPOFHNIL Ia3 Ta CHPYUATIVBI BUTPATY Ha IOHOB/IIOBaHI JKepena
eHepril IPU3BOMAATH 0 TOTO, 110 IIPUPOHNIL a3 Ta BiTHOB/IIOBAHI )Kepera eHepril 0y1yTh OCHOBHUMI JKepeiaMu
HOBOI reHepaliitHol HOTY>KHOCTI 10 2050 poKy. OCHOBHOIO MeTO0 HayKOBOI CTATTi € BUCBIT/ICHHS TOIOBHUX IIPOOIEM
PMHKY €NIeKTpOeHeprii YKpaiHu, aHasli3 IpoLecy MOy iApu3allii 3e7IeHOI €HePreTUKM, BUCBIT/IIEHH: BUIAMKIB, KON
Iepexiji Ha a/IbTEPHATUBHI [PKepena € BUTITHUM IIPOLIECOM, B yMOBAaX HEBM3HAYEHOCTI Ta POCTY LIiH HA TPAJMIIiIiHi
eHeproHocii. Y cTaTTi BUKOPKMCTaHO 3arajlbHOHAyKOBi Ta crerydiyHi MeTOAM KOCTi/KEeHHs, 30KpeMa MEeTOU
aHasIi3y Ta CMHTe3y, HAYKOBY JefyKIil0 Ta iHAyKLi. Y cTaTTi Oy/I0 /leTanbHO MpOaHali30BaHO HMHIIIHIM cTaH
eHepreTUKY YKpaiHu, po3po61eHo IpOoHo3uLiii Ayl BOCKOHA/ICHHS YPETy/IIOBaHHA a/lbTePHATIBHOI eHePreTUKY
Ha JIep>)KaBHOMY PiBHi, i IS IOy /IApU3allii 3€JIeHOI eHepreTUKM B YKpaiHi. Byno BcTaHOB/IEHO, 10 aIbTepHATUBHI
JKepeia eHeprii TakoXX MOXKYTb OyTY BUTIFHMMM, HDK TpafuuiiiHi eHeproHocii. By/0 KOMIIIEKCHO BJMBYEHO
aTIbTEPHATUBHY €HEPIeTHUKY, i TPaAULiliHi eHeproHocil. JIo TOro >K BU3HaY€HO CNIPUATINBI €EKOHOMiUHI YMOBM I
CIIOPYIPKEHHS 00’ €KTIB a/IbTepHATMBHOI eHEPreTUKY, PO3BUTKY «3€/ICHOI» eKOHOMIKIL, IO y Maii6y THbOMY HO3BO/IUTD
3a0es3Ie4nTy CTaINil PO3BUTOK YKpaiHu

KntouoBi cnoBa: prHOK eneKTpoeHeprii, eHeproeMHICTh €KOHOMIKM, BiTHOB/IIOBa/IbHA €HEPreTHKa, 3e/IeHNit Tapud,
eHeproe()eKTUBHICTDb
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