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Abstract. Ukraine has good preconditions and sufficient potential for dynamic
development of the bioenergy sector. The main driving forces of this process are the
constant rise in prices for traditional energy sources and the availability of large
biomass potential available for energy use.

The most favorable direction for solving the problem is the search for and use
of renewable energy sources, among which a new segment of the economy, which is
possible on all continents, which includes the production of energy sources of
biological origin or biofuels: biodiesel, bioethanol, biogas, is becoming a widespread
development. Biofuels throughout the developed world slowly, but confidently
squeeze traditional energy.

In the context of the aggravation of Ukraine's energy supply, there is a need to
revise the structure of available energy sources in favor of renewable energy
technologies. The search for and use of biofuels is the most conducive to solving the
problem.

For Ukraine, bioenergy is one of the strategic directions for the development of
the renewable energy sector, given the high dependence of the country on imported
energy resources, first of all, on natural gas, and the great potential of biomass
available for energy production. Unfortunately, the pace of bioenergy development in
Ukraine still lags far behind European ones.
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Introduction. The most important condition for sustainable development in the
modern economy is the transition to a new level of organization of business
processes, the implementation of successive actions aimed at increasing the
efficiency of production and reducing the energy intensity of products, the use of
renewable energy sources. Their rational use in the production process would reduce
the consumption of oil, natural gas and fossil fuels.

Biofuels today are the only alternative substitute for mineral fuels. The main
producer of biofuels can be agriculture itself, with huge potential for the production
of bioenergy in the form of the main, as well as by-products of crop and livestock
production [5].

Analysis of Recent Researches and Publications. Issues concerning the
essence and practical justification of bioenergy potential were considered in the
scientific publications of such domestic scientists as Ya.B. Oliynyk [4], P.T. Sabluk,
M.S. Samoylik [5], B.S. Fedorchenko [6], Svitlana Trybush and others.

Purpose. Research of the modern state of bioenergy in Ukraine, as well as
analysis of foreign experience on these issues.

Methods. In the course of the research, the following methods were used:
monographic - during the processing of professional literary sources and work with a
textual presentation of the mentioned problem; systemic - to specify categorical
apparatus; logical - to determine the positive social and economic effects, in order
to summarize the results and form conclusions.

Results. For Ukraine, bioenergy is one of the strategic directions for the
development of the renewable energy sector, given the high dependence of the
country on imported energy resources, first of all, on natural gas, and the great
potential of biomass available for energy production. Unfortunately, the pace of
bioenergy development in Ukraine still lags far behind European ones. Today, the
share of biomass in the total supply of primary energy in the country is only 1.2% [2],
and in gross final energy consumption - 1.78%.
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energy resources, first of all, on natural gas, and the great potential of biomass
available for energy production. Unfortunately, the pace of bioenergy development in
Ukraine still lags far behind European ones. At present, the share of biomass in gross
final energy consumption is 1.78%. Every year in Ukraine for the production of
energy is used about 2 million tons of fuel equivalent per year biomass of various
types. Wood has the highest percentage of utilization of economically feasible
potential - 80%, while for other types of biomass (with the exception of sunflower
husks) this figure is an order of magnitude lower. The least active (at the level of 1%)
Is the energy potential of straw cereals and canola.

Renewable energy sources are currently playing a significant role in the global
energy industry. Their contribution to gross final energy consumption is more than
18%, including biomass - 14% VCE or 76% of the total contribution of all RESs
(Figure 1) [7].
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Fig. 1. Structure of gross final energy consumption in the world
(a total of 339,000 PJs) [7]

The main directions of implementation of the energy potential of biomass and
biogas in Ukraine are the production of thermal and electric energy. Appropriate
concepts for the development of biomass / biogas energy generation up to 2020 and
2030 were developed by the Bioenergy Association of Ukraine [6].



At existing prices for fossil fuels (primarily natural gas), thermal energy and
biomass, the introduction of biofuel boilers for thermal energy production is
economically feasible and can be recommended for heat and power facilities in the
industrial and budgetary sectors. Implementation of such projects in the housing and
utilities sector is today on the brink of profitability. The payback period of projects
for the implementation of boilers on wood and straw is 2-3 years for industrial and
budgetary sectors and for 8-10 years for utilities.

By 2020, biomass can replace about 3.5 billion cubic meters of natural gas per
year for thermal energy production in Ukraine, and by the year 2030 it will be 7.5
billion cubic meters per year (Table 1). One of the key concepts of the concept is the
gradual increase in the share of CHP capacities in biomass and solid household
waste. For 2030 the following distribution of thermal power seems to be optimal:
biomass CHP plants - 25%, CHP plants - 10%, boilers and household boilers - 65%.

European experience has shown that biomass and other renewable energy
sources play an increasingly important role in the overall energy balance. According
to experts from the Bioenergy Association of Ukraine, in the EU, the share of
renewable sources today is 15% and in Ukraine 1% [1]. In this case, biomass itself
accounts for 62% of the total contribution of renewable energy sources. And in
European countries with the most advanced agro-industrial complex, such as
Hungary, Poland, Finland, the Baltic States, due to the large volume of bioenergy raw
materials, the production of energy from biomass reaches 95%. Taking into account
the potential of Ukraine regarding the amount of raw materials for biomass

production, our state has all chances to embrace the leading positions in the field of

bioenergy.
Table 1
Key indicators of the concept of heat energy production from biomass in
Ukraine [4]
Indexes 2011 2020 2030
Consumption of primary energy resources, min tons of fuel 180,7 212.8 238,1
Share of biomass in total energy consumption 1,24% 3,0% 7,0%
in million tons of fuel oil | 2,249% 6,4 16,7




The share of biomass in gross final energy consumption
1,78% 4,30% | 10,0%

Installed power of bioenergy equipment for heat energy
production, MW 3586 7665 | 17150
power distribution:

CHP on biomass | 1,00% | 13,00% | 25,00%

CHP on the solid waste - 2,00% | 10,00%

boilers, domestic boilers and biomass stoves | 99 0% 85,0% 65,0%

VVolume of BM for the production of thermal energy, million

tons of fuel equivalent 2,16 4,29 8,84
the share of biomass potential | 6,40% 13,0% 26,0%
Total heat energy production, million Gcal 232 250 271

The share of biomass in the total production of heat energy
6,0% 14,0% | 32,0%

million Gcal 13,9 35 86,7
Replacement of natural gas consumption for the production
of thermal energy, billion m 3/ year 1,67 3,5 7.5
share of total natural gas consumption | 2 9o 7.0% 15,0%

The European Union is successfully moving towards the 2020 renewable
energy target of 20% of renewable energy (RES) in gross final energy consumption.
Over the past 10 years, this figure has increased from 8% to 14%. Three countries
(Sweden, Bulgaria and Estonia) have already fulfilled their national goals by 2020.

Today, the volume of biomass energy consumption in the European Union is
over 120 million tons of energy / year, and by 2020 gross final consumption of
biomass should increase to 138 million tons of oil equivalent per year. The main type
of biomass used is solid biomass. Its share in the total consumption is invariably
about 70%. The EU's gross final consumption of biomass has already exceeded 8%,
and by 2020 it has to rise to 14%. In some leading countries, the level of bioenergy
development is much higher than average in Europe. So, in Finland, the share of
biomass in final energy consumption is 28%, in Latvia - more than 27%, in Sweden
and Estonia - about 26% (for comparison - in Ukraine 1,78%). Ukraine has a great
potential for biomass available for energy production, which is a good precondition
for the dynamic development of the bioenergy sector. The economically feasible
energy potential of biomass in the country is about 20-25 million tons of fuel

equivalent per year. The main components of the potential are agricultural waste



(straw, corn stalks, sunflower stems, etc.) - more than 11 million tons of fuel
equivalent per year (according to 2015) and energy crops - about 10 million tons year
/ year. At the same time, agricultural waste is a real part of the potential of biomass,
and data on energy crops reflect the amount of biomass that can be obtained by
growing these crops on free lands in Ukraine. It should be noted that this process has
been actively developing over the past few years.

Discussion. In Ukraine, there are a number of barriers to the successful
development of the bioenergy sector. These include the imperfection of existing
legislation under the "green" tariff, the insufficient attention of the current Energy
Strategy to the opportunities of the sector, the lack of effective mechanisms for
stimulating renewable energy and others. The Bioenergy Association of Ukraine has
developed a set of measures aimed at overcoming these barriers and the active
involvement of biomass in the energy balance of the country. We believe that the
implementation of these measures will make a significant contribution to
strengthening the energy independence of Ukraine.

Therefore, in the nearest future, it is necessary to solve all the problems that
hinder the development of the bioenergy industry in Ukraine. Because this is a
strategic issue, the solution of which directly affects the maintenance of energy

independence of our state.
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I'oay0 P.T.
bioenepreruka: cy4acHuil CTaH, NEPCHEKTHUBH, 3apPyOiKHUH

OCBI

AHoTanisi. YKpaiHa Mae XOpollll MepeAyMOBU Ta AOCTATHIA MOTEHI{aN s
JUHAMIYHOTO PO3BUTKY CEKTOpYy OloeHepreTuku. OCHOBHMMH PYIIIHHUMHU CHIIAMU
IILOTO TPOIIECY € TOCTIMHUN PICT IIH HA TPATUIIAHI €HEProHOCli Ta HAsBHICThH
BEJIMKOTO MOTEHITiay OioMacH, TOCTYITHOI ISl CHEPTETUYHOTO BUKOPHUCTAHHSI.

HaiiGinpmr cipusTiuBUM HANpsIMOM BUPIMICHHS MPOOJIEMH CTa€ TMOMIYK 1
BUKOPUCTAHHS BiJTHOBJIIOBAHHMX JDKEpPET CHEprii, cepell SIKUX IIHPOKOTO PO3BHUTKY
Ha0yBa€ HOBUM CETMEHT €KOHOMIKH, IO MOKJIMBUI Ha BCiX KOHTHMHEHTax, 1 KU
OXOILIIOE BHUPOOHHUIITBO E€HEPrOHOCIiB 010JIOTIYHOTO MOXOMKEHHS abo OiomaiuBa:
Oloau3zens, 6ioeTaHnosn, 6ioras. bionaauBo y BChbOMY PO3BHHEHOMY CBIT1 MOBOJI, ajie
BIIEBHEHO BUTHCKAE TPAUIIIHI €eHEPTOHOCI].

B ymoBax 3aroctpeHHss mpoOieMH eHepro3ade3leueHHsT YKpaiHh MOCTa€e

HEOOXIJHICTh TMEPErfiHyTH CTPYKTYpY HAasBHUX JDKEped €Heprii Ha KOpPHUCTh



TEXHOJIOT1M, W0 BUKOPHUCTOBYIOTh BIJHOBIIOBaHI eHepropecypcu. HaiiGinbm
COPUATIMBUM HAMpsMOM BHPIIICHHS NPOOJIEMH CTa€ TMOMIYK 1 BUKOPUCTAHHSA
OlomanuBa.

s Ykpainu OloeHepreTvka € OJHUM 13 CTpaTeriyHUX HampsSMKIB PO3BUTKY
CEKTOPY BIJHOBIIIOBAHUX JKEPE €HEprii, BpaXOoBYIOUH BUCOKY 3aJIe)KHICTh KpaiHu
BiJl IMIIOPTHUX €EHEProHOCiiB, B MeEpUly Yepry, MPHUPOJHOrO Ta3y, 1 BEJIUKUN
MOTEHLIan 6loMacu, TOCTYIHOI Al BUpOOHUIITBA eHeprii. Haxkanb, TeMnu po3BUTKY
OloeHepreTKU B YKpaiHi 10C1 ICTOTHO BIJICTalOTh Bij €BPONECHCHKUX.

KirouoBi csoBa. bioeneprernka, OiomannBo, BiJHOBIIOBAJbHI JDKepena,

Olomaca, eHeprisi, ClIOKUBaHHS.

I'oay0 P.T.
BuosHepreruka: coBpeMeHHOE COCTOSIHME, NEPCIEKTHBLI, 3apy0eKHBbIN

OIIBIT

AHHOTaUMsl. YKpavHa HMEET XOpOIIHEe TMPEANOCHUIKM W JOCTaTOYHBIN
MOTSHITMAN I JAWHAMHUYHOTO pa3BUTHS CcekTopa OwosHepreTuku. OCHOBHBIMU
JIBIDKYITUMHA CHJIAaMH 3TOTO Tpollecca SIBISETCS TIOCTOSHHBIM POCT IIEH Ha
TPaAUIIMOHHBIC SHEPrOHOCUTEIN M HaJIMYHWE OOJIBIIOTO IOTEHIMAIa OHOMACCHI,
JOCTYITHOM JIJIsT SHEPTeTUYECKOTO UCITOIH30BAHUS.

HaunGonee OmaronpusiTHBIM HaNpaBlIEHUEM PEIIEHUS MPOOJIEMbl CTAHOBUTCS
MMOMCK W HWCIIOJh30BaHUE BO300OHOBIIIEMBIX HCTOYHHKOB SHEPTHH, CPEAH KOTOPBIX
IITUPOKOE Pa3BUTUE MPHOOPETACT HOBBIM CETMEHT DKOHOMHKH, BO3MOXKEH Ha BCEX
KOHTMHCHTaX, W  KOTOPBIM  OXBaThIBACT IIPOM3BOJICTBO  DHEPTrOHOCHTEIICH
OMOJIOTHYECKOTO MPOUCXOKICHUS UM OMOTOIIMBA: OWOU3eb, OM03TaHOJI, OHora3.
buotommmBo BO BCeM pa3BUTOM MHUPE MEJICHHO, HO YBEPEHHO BBITCCHSET
TPagUIIMOHHBIC YHEPTOHOCHUTEIIH.

B ycrmoBusx o6ocTpeHust mpo0aeMbl dIHEprooOeceueHusT Y KpauHbl BOZHUKACT
HEOOXOJAMMOCTh TIEPECMOTPETh CTPYKTYPY HMEIOMIMXCS HMCTOYHUKOB DHEPTHH B

MO0JIb3y TEXHOJIOTHH, MCHOJB3YIOINUX BO300HOBIsIEMble 3HEepropecypcbl. Hanboiee



OJIarOMPUATHBIM ~ HAMPABIICHUEM PEIICHUS MPOOJEMbl CTAHOBHUTCS TIOWCK W
HCIIOJIb30BaHNe OMOTOIINBA.

Jns  Ykpawnel OuWOdHEpreTHKa SBIACTCS OJHHM W3 CTPATETHMUYECKUX
HaIpaBJICHUIN Pa3BUTHsI CEKTOPA BO30OHOBIISIEMBIX MCTOUYHUKOB DHEPTUH, YUUTHIBAS
BBICOKYIO 3aBHUCUMOCTb CTpPaHbl OT MMIIOPTHBIX HHEPrOHOCUTENICH, B IEPBYIO
odepe/lb, MPUPOJHOrO raza, U OOJIBIIONW TMOTEHIMATI OHMOMACCHI, JOCTYITHOW IS
MPOU3BOACTBA dHEpTUH. K COXaNCHHIO, TEMITBI Pa3BUTHS OMOIHEPTETHKU B Y KpanHe
JI0 CHX TIOp CYIIECTBEHHO OTCTAIOT OT €BPOIECHCKUX.

KiaroueBbie ciaoBa. buosHepretnka, OHOTOIUIMBO, BO300HOBIISIEMBIE

MCTOYHHKH, OMOMacca, SHEPrus, MOTPEOICHUS.



