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EKOJIOTO-EKOHOMIYHA E®EKTUBHICTbh BUPOBHUIITBA BIOTA3Y
3 CLIbCbKOIOCHOJAPCHKHUX BIIXO/IB

Cmamms npucesuera 00CTIONCEHHIO NePCNeKmus sUpoOHUYMaEa 6io2aszy 3 CilbCbKO20CN00apcvkux 8ioxodis. Ilpoananizo-
6ano cmpykmypy Kinyesoco enepzocnoxcusanns AIIK Yipainu npomseom 2017-2020 pp. ma ecmanogneno, wo nepesa’icaroyy
YACMKY KIHYeB020 CHOMCUBAHHS eHepeil 3aiMaroms HaghmonpooyKkmu, e1ekmpo- ma menioeHepeis i npupooHUll 2az, eHepeis 3
bionanue ma 8i0xo0ie Mae HesHauny numomy eazy. Busnaueno, wo naibinow echekmusHoro 6€36i0X00HOI0 MEXHONOLIEN Y Cillb-
CbKOMY 20CHO0ApCmeEI € UPOOHUYME0 0io2azy 3 8i0x00is. Oxapakmepuzo8ano nomenyiai uxody 06io2asy i3 OCHOBHUX CilbCbKO-
20CN00ApPCHKUX 8I0X00i6. 30IICHEHO NOPIGHAHHS OUHAMIKU PO3GUMKY 8UpoOHUYmMEa 0ioeasy y desakux Kpainax €C (Himeuuuni
u Honvwi) ma Yrpaini npomseom 2012—2020 pp. O61pynmosano ekoioeo-eKoHOMIiuHULL epekm 8i0 nposadicents 0i02a308ux
npoexkmis 8 Yxpaini, BusHaueno ocHosHI nepesacit 8i0 UKOPUCIMAHHS 0i02a3Y 3 CIIbCbKO2OCNO0APCHKUX 8I0X0018 O/l 6UPOOHLU-
ymea enepeii 6 Yxpaini nopiensano 3 inwumu BJ[E.

Knwuosi cnosa: 6e36i0x00Hi mexnonozii, 6io2as, cilbCbko20Cnodapcobki 8i0xo0u, azpobiomacad, 8iOHOBNI0EAHI ddcepend
eHepeii, poCIUHHUYMBO, MEAPUHHUYMEBO.

ENVIRONMENTAL AND ECONOMIC EFFICIENCY OF BIOGAS PRODUCTION
FROM AGRICULTURAL WASTE

The article is devoted to the study of the prospects for the production of biogas from agricultural waste. The structure
of the final energy consumption of the agro-industrial complex of Ukraine during 2017-2020 is analyzed and found that the
predominant share of final energy consumption is occupied by oil products, electricity and heat and gas, energy from biofuels
and waste has an insignificant share. Ukraine has highly developed agricultural sectors, which annually produce a large
amount of waste and are a valuable secondary energy resource. It has been determined that the most efficient non-waste
technology in agriculture is the production of biogas from waste. The number of farm animals and the volume of animal
waste generation in 2018-2022 were studied. It was also found that the volume of biogas output depends on the type of raw
material for production, based on this, the potential for biogas output from the main agricultural waste is characterized.
A comparison was made of the dynamics of biogas production development in some EU countries (Germany and Poland)
and Ukraine during 2012-2020. Substantiated environmental and economic effect from the introduction of biogas projects
in Ukraine, and also noted that in addition to environmental and economic performance, such projects provide a significant
social effect. The development of biogas projects to a large extent depends on the volume of investment in renewable energy in
general and waste-free technologies in particular. It has been established that Ukraine has worsened its position in the rating
of investment attractiveness in renewable energy sources in 2020 precisely because of a significant reduction in the amount of
money invested in such projects. The main advantages of using biogas from agricultural waste for energy production in Ukraine
in comparison with other renewable energy sources are determined. Biogas production is an attractive alternative in terms of
energy production, given the almost inexhaustible raw material resources, the attention of the state is aimed at attracting more
and more new opportunities for biogas production. It is concluded that biogas projects have a significant environmental and
economic efficiency of implementation in Ukraine through the use of agricultural waste.

Key words: waste-free technologies, biogas, agricultural waste, agrobiomasses, renewable energy sources, crop production,
livestock.

JEL classification: QI, Q53

ITocTanoBka nmpoOaemMu. 3aranbHUN PO3BUTOK Oynib-
SKOi KpaiHW 3aJIe)KUTh BiJl PO3BUTKY I MPOMHCIOBOCTI,
CUIBCBHKOTO ToCTIONIapcTBa Ta chepu nmociayr. Tum He MeHI,
eKCTCHCHBHE 301IbIICHHS BUPOOHMITBA HE 3aBXKAN €
KOPHCHMM 3 TOYKH 30py COLIQJIBHOTO Ta €KOHOMIYHOTO
n00po0yTy. Y cuTyartii moCTiifHOTO MOTipIIeHHs eKOIOT Y-

© Bogk B.10., 2022

HOTO CTaHy CyCIiJIbCTBA B I[IJIOMYy a00 PErioHy 4u MicIie-
BOT I'pOMaj 30KpeMa, MiHIMi3allisi HEraTHBHOTO BIUIHUBY
Ha HaBKOJIMIITHE IPUPOJIHE CEPEIOBUIIE CTAE ITEPIIOUEPro-
BUM muTaHHSIM. CydacHUM BHPINICHHSIM MpOOJIeMH Hera-
TUBHOTO BIUIMBY Ha HABKOJIMIIIHE MPHUPOHE CEPETOBHUIIIEC
€ Tepexig Ha pecypco3bepirarodi, eKoJOTiuHO Oe3medHi,
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0e3BigxonHi TexHomyorii. OpHaK Leid mporec CKIaJHWMH,
KaIliTAJIOMICTKUH 1 epedadae BiJIMOBY BiJl OLITBIN TpaIu-
ifHUX 3aC001B BUPOOHUIITBA.

Tomy cboromni BenmKa yBara HPHUIUIIETHCS TOIIYKY
HOBHX Ta BIOCKOHAJCHHIO ICHYIOUMX TEXHOJOTIH M-
XOM IiABHIICHHS PiBHS iX EKOHOMIYHOI €(DEeKTHBHOCTI Ta
po3mupenHs: chepu Bukopuctanus. OqHuM i3 Hanedek-
TUBHILINX HANpPSIMIB PO3BUTKY EHEPIETUKHU Y CBITI € BUKO-
PUCTaHHS BiIHOBIIIOBAaHUX JDKEPENT CHEPril, a 0TxKe, 3011b-
IICHHS 1X YacTKH B 3arajbHOMY 00Cs31 €Hepropecypcis.
OcTaHHE 3yMOBIICHO HEOOXITHICTIO 3MEHIICHHS KUTBKOCTI
IIKIJUIMBUX BUKU/IIB B aTMOC(Epy Ta 3MEHIIECHHSIM 3aJI1eXK-
HOCTI BiJI IMITOPTY JPKEepeJ eHeprii.

BaxuBuM BEKTOPOM PO3BUTKY BiJIHOBIIIOBAHOI €HEpre-
THKH BBR)KAETHCS OTPUMAaHH 010Ta3y 3 OpraHIuHUX 3aJTHII-
KiB, SIKi HAJIXOIATH 13 CLTBCHKOTO ToCTIonapcTsa. [loTeHmian
VYkpainu 3 TOUkd 30py BUPOOHHUITBA 0iora3y BEIMYE3HUH,
OCKUJIBKH LISl TaNy3b € JJOCUTh PO3BHHEHOI0, 3aJIMIIKU SIKOT
CTBOPIOIOTH JIOCKOHAITy CHPOBHHHY 0a3y. TakuMm 4mHOM,
SHepris, OTpUMaHa 3 0OioMacH, MOXE CTaTh BiIYyTHOIO
3aMIHOIO «TPAANLIHHOTI0» BYIVICIIEBOTO MAJIMBA.

AHaJi3 ocTaHHiX JocaimkeHb i myOaikamiii. Octan-
HIM 9acoM Tpo0IeMu BUPOOHHUIITBA Ta BUKOPUCTAHHS 010-
rasy € peAMEeTOM YUCIICHHUX JOCIIKEHb 3apyOiKHUX Ta
BITYM3HSIHMX BUeHUX. 30KpeMa, |. [oHuapyk y cBoix mnpa-
LSIX 3a3Ha4ae, 10 BUKOPUCTAHHS 010ra30BHX yCTAHOBOK B
VYKpaiHi € NepCIeKTUBHUM ISl PO3B’sI3aHHS MIPO0JIeM yTH-
Jizarii BiXOMiB, MOMIMIICHHS eKOJOTIYHOI CUTyamii, mia-
BHIICHHS POAIOYOCTI TPYHTIB, 3MCHIIICHHS €HEPro3ajeikK-
HOCTI Ta PO3BUTKY cilibcbkux Teputopii [1]; I KanerHik,
I. Tonuapyk Ta }0. OxoTa npuaIsSIoTh yBary HeoOXiHOCTI
PO3BUTKY OE€3BiIXOMHOrO 0i0Ta30BOr0 BHUPOOHUIITBA IS
(opMyBaHHS €HEPreTHYHOT aBTOHOMII CLIIbCHKOTOCIIOAP-
cekux mianpueMcTB Ykpainu [2]; T. €munk (loHuapyk)
y CBOIiX TpaIsiX aHali3ye OCHOBHI 3acaJi BUKOPHCTAHHS
BIJIHOBJIFOBAHUX 1 allbTePHATHUBHUX JDKEPEN EHeprii sk
BOXJIMBOTO (DakToOpy MiJBHIICHHS EHEPreTHYHOi 0e3-
MEKH Ta 3HWKEHHS aHTPOIOTCHHOTO BIUIMBY Ha HaBKO-
JnuuHe npuponase cepenosuie [3]; . Toxapuyk, H. [Ipu-
muiak Ta S. [TamamapeHko MpoBENH KOMIUIEKCHY OIIHKY
NIEPCIIEKTHB 3aCTOCYBaHHS BIIXOAIB POCIMHHUIITBA HA
BUPOOHMIITBO Oiorasy, a TAKOK aBTOpaMH 3aIpOIIOHOBAHO
pEKOMEHAIl 3 ONTUMAIbHOTO BUKOPUCTAHHS BiJIXOJIB
POCIMHHHIITBA HA BUPOOHUIITBO 0Oiora3y Ha OCHOBI JTAaHHMX
Ipo BUXiJ eHeprii [4].

Bujinenns He BupillleHUX paHille YaCTHH 3arajib-
HOI mMpoG/jeMH. Y Hall 4Yac HEMOXIIMBO MependaunuTu
EKOJIOTIYHI KpW3W 1 HE BHKOPHCTOBYBAaTH Cy4acHi €KO-
010TEXHOJIOTIYHI TEXHOJOrii NepepoOKH BigXONiB, IO
YTBOPIOKOTBCSL Y  Pe3YJbTaTi  CLIbCHKOIOCHOIAPCHKOTO
BHUpOOHHUIITBA. [IpOTE MEepCIeKTHBH YCHIIIHOTO PO3BUTKY
6iora3oBoi MPOMHCIOBOCTI MOTpedyroTh Oinpmr (yHIa-
MEHTAJILHOTO aHaJli3y 3 ypaxyBaHHSM €KOHOMIYHHX, €KO-
JIOTIYHUX Ta COIIOJIOTIYHUX YNHHUKIB.

®opMy.TIOBaHHA Mijeii cTaTTi. MeTOr NOCHIIKCHHS
€ OOIpYHTYBaHHS €KOJOIO-€KOHOMIYHOI e(eKTHBHOCTI
BHPOOHHUIITBA 0OioTasy 3 CITECHKOTOCIIONAPCHKHX BiIXOIIB.

Buxiag ocHOBHOrO Marepiajy Jociif:keHHs. 3a
OCTaHHI KiJIbka POKiB YkpaiHa 3poOmia 4Mmaino KpOKiB
JUlsl CyTTEBOTO 3MEHILCHHS CIIOKMBAHHS €HEprii, po3BU-
TKy cepn eHeproe()eKTHBHOCTI Ta BiJIHOBIIOBAHOI €HEp-
TeTHKH, 10 Hapa3i € OCHOBHUMH 3aX0aMHt 31 CKOPOYCHHS
BUKHJIIB ITAPHUKOBHX Ta3iB.

3a manumu JlepkaBHOI CIy)XOM CTaTUCTHKH YKpa-
inm, y 2020 poui y crpykrypi eneprocnoxkuanus AITK
VkpaiHu HaWOIbIly YacTKy 3aiiMaroTh Ha(TONPOAYKTH
(1060 THc. T H.¢€.), enekrpoenepris (325 THc. T H.€.), TEIUIO-
enepris (174 tuc. TH.¢.) Ta mpupoHiii ra3 (122 tuc. T. H.€.).
CriokuBaHHS €Heprii, BHpPOONEHOI 3 Byrumis i Topdy
(5 Tuc. T H.€.) Ta GiomanuMB i BigxomiB (28 THC. T. H.€.) cTa-
HOBHTH HE3HAYHY 4acTKy (Tabi. 1) [6].

VYkpaiHa Ma€ BUCOKOPO3BUHEHI Tajy3i CUIbCHKOTO TOC-
MO/IapCTBa, SIKI MIOPIYHO MPOAYKYIOTh BEJHMKY KUIBKICTBH
BimxomiB. ChOTONHI BIiIXOOM CUTBCHKOTO TOCIIOJAPCTBA
BBKAIOTHCS IIHHAM BTOPUHHUM CHEPIeTHYHHM pecyp-
coM. Po3BHHYTE CLIBCHKOTOCTIONAPCHKE BUPOOHUIITBO Ma€
MOTY)KHUH MOTEHIall JJIsi BUPOOHHMITBA Oiorasy, sIKHA
MO’KHA BUPOOJISITH 3 IIUPOKOTO CIIEKTPY OpraHiYHUX CYyO-
CTpariB K TBapUHHOTO, TaK 1 POCIMHHOTO IOXOJKEHHS.
ITepeBaroro Giomacu € 11 BiZHOBIIOBAHICTh 1 BiIHOCHO
JIeIIeBa BapTICTh TOPIBHAHO 3 TPAAWIIHHAMH BHUIAMHU
nanvuBa. Buroam Bin BUKOpPHCTaHHS MOTEHIIANy OioMacw
Ta 100y TOBUX BIJAXO/IIB JIOCUTh 3HA4HI, OCKIJIbKA CHPOBHUHA
Y BHIVISIII TMIJICTHJIKU Ta PI3HUX BUIIB BiXOMIIB JOCTYITHA
1o Bcii Ykpaini. BaxinBo Takox, 1o cy4acHi 6ionaiauBHi
3aBOJM BiJJHOCHO KOMIIAKTHI i MOXXYTh BHKOPHCTOBYBaTH
pi3HI BUAM CHpPOBHHHU. Taka yHIBEpPCAJTBHICTH IO3BOJISE
PO3MinTyBaTH iX y 6e3mocepeaHii O1M3pKOCTi 10 00’ €KTIB,
SKI IJIaHYEThCSl 3a0e3leuyBaTd €HEpriclo 4 TEeIvioM i3
IIUX PECypCiB.

Tabmms 1
Kinnese eneprocno:xkuBanus AIIK Ykpainu 3a 2017-2020 pp.
Poxku
. /:[ Buan nasmBa ii eneprii 2018 2019 2020
THC.T.H.€ % THC.T.H.€e % THC.T.H.€ %
1 | Byrims i Topd 7 0,37 7 0,37 5 0,30
2 | Cupa Hadra - - - - - -
3 |HadronpoxykTtu 1190 62,40 1244 66,24 1016 60,51
4 | HpupoxaHwuii ra3 122 6,40 96 5,11 122 7,27
5 | AtomHa eHepris - - - - - -
6 |ligpoenekrpoeHepris - - - - - -
7 | BiTpoBa, COHsYHA €Hepris i T. IL. - - - - - -
8 | biomanuBo Ta BiAXOAH 37 1,94 28 1,49 28 2,26
9 | Emektpoenepris 333 17,46 316 16,83 325 19,36
10 | Termnoenepris 219 11,48 188 10,01 174 10,36
11 | VYcworo 1907 100,0 1878 100,0 1669 100,0

Joicepeno: cgpopmosano asmopom na ocnosi oanumx Jlepocagnoi cyscou cmamucmuku Yrpainu [6]
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JocnimkeHHst [HCTUTYTY EKOHOMIKM Ta IPOTHO3Y-
BanHd HAH Vkpainu [7] mokasyrooTs, mo 3a cTadib-
HOTO PO3BUTKY BHPOOHHWIITBA Ta BHKOPHCTaHHS 0io0-
razy HOro CKOHOMIYHO JOLUTHHUN TIOTCHINIAT MOXE
caraytd 9,9 muH. T H.e. 10 2030 poky. Buxopucranus
Oiorazy 3aMiCTb BHMKOITHOTO IIajliBa MOXKE HPHU3BECTH
JI0 CKOPOYCHHS BUKHIIB MapHUKOBUX Ta3iB y IiamazoHi
11,5-19,1 Mt CO? ekB. Peanizariiss 610ra30Bux MpoOEKTiB
B YKpaiHi MOXE€ NPHU3BECTH JI0 YHUCICHHUX MO3UTHBHUX
MaKpOCKOHOMIYHHMX HACIIJIKIB, TAKHX SIK JOJATKOBE 3pOC-
tanas BBII wa 0,3% y 2025-2029 pokax, cTpyKTypHi
3MiHH, 30KpeMa 30UIbIICHHS BUPOOHHUIITBA MAITUHOOY/IY-
BaHHs Ta Oy[iBHUIITBA, & TAKOX YIOBUILHEHHS BUIOOYTKY
Byrimsa. Hespaxkaroun Ha Te, 0 0i0ra3oBi MPOEKTH MpaK-
THUYHO HE BIUIMBAIOTH Ha PIBEHb PeabHUX JOXO/IB MiIIPH-
€MCTB, BOHH MOTEHIIITHO MOXKYTh CIIPUSTH 3MEHIIEHHIO 1X
BUTpAT, B TOMY YHCJI1 Ha TEIJIO Ta eJIeKTPOSHEPTito.

TeapunHUIBKi Bimxomum (rHiii BPX Ta cBuHei, mra-
LUIMHUHA  TIOCTIN) € HaiOUIbIl EKOHOMIYHO e(eKTHB-
HOIO CHPOBHMHOIO JJIsi BUpoOHMIITBA Oiorasy. CtaHoM Ha
01.01.2022 p. moromiB’st Xynobu B YKpaiHi HalxigyBajo
2,64 muH roniB BPX, mo Ha 0,89 MitH ToJIiB MEHIIE, HIXK Y
2018 p.; 5,61 murH romiB cBuHEH — Ha 0,5 MITH TOJIiB MEHIIIE,
HiK y 2018 p. Ta 202,2 mutH roniB nruui y 2022 p., mio Ha
2,6 MITH TOJNIB MEHIIIE 3a aHaJOTiYHUI moka3zHuk 2018 p.
[I{opoky rany3p TBapHHHHUIITBA B YKpaiHi CKOPOUYYETHCS,
PO IO CBiJYaTh JIaHi, HaBeJeHi y Tao. 2.

3a manumu Jlep:kaBHOTO areHTCTBa 3 eHeproe(eKTHB-
HOCTI Ta eHepro30epeKeHHs, BUKOPUCTAHHS TUTBKH 37%
BIIXOMIB BiZ poOOTH TBAPUHHUIBKHAX 1 POCITHHHHIBKAX
rOCIIOIAPCTB JIO3BOJIUTH OTPUMATH TToHa 10 Mapa M* rasy.
VY Tabm. 3 HaBemeHO MepeNiK MOTEHIIHHUX CyOCTpariB

(BIAXOMIB CUTBCHKOTO TOCIIONAPCTBA) JIJIsl BUPOOHHUIITBA
Giorasy [8].

3 omIsy Ha BUKJIaJICHE MOYKHA 3pOOUTH BUCHOBOK, 110
HAsBHUH TOTCHIIa] BUPOOHUITBA 0i0Ta3y 3 OpPTraHIYHUX
BIJIXOMIB CLIbCHKOTO TOCIOAAPCTBAa B YKpaiHi Ta CyTTEBI
repeBary BUKOPUCTaHHS 010ra30BUX TEXHOJIOT1H [UIs reHe-
pamii eHeprii CTBOPIOIOTH CHPHUSATINBI MEPEIyMOBH IS
PO3BUTKY BITYM3HSHOTO CEKTOPY arpobiorasy. BinmosinHo
mo nmannx bioeHeprermunoi Acomiamii Ykpainw, cepen-
HIfl TMOKa3HUK BHPOOHHIITBA CJICKTPOCHEPrii 3 Oiorasy y
2020 porri craHOBUB O1u3bko0 36,0 MitH KBT-ro. EKOHOMIS
KaliTaJlbHUX BUTPAT MPU BUKOPUCTaHHI 0i0ra3oBHX ycTa-
HOBOK Yy IAIIPUEMCTBAX cTaHOBUTH 30—40%.

3a XIMiYHUM CKIafoM Oiora3, SKAH OICpPKYIOTh
y 0lora3oBux peakTopax, ONW3BKMH IO TPHPOJHOTO,
6e3 ioro mooumctku (mpupommmii: wmeran (CH,) -
80-90%, Byrmexuciuii ra3 — 1o 10%; 6ioras: meran (CH,) —
65-70%, Byrnexucimii a3 — 10 30%. ITo Temori 3ropsHHs
1 m® Giorasy eksiBasieHTHHiA: 0,8 M® mpUpOTHOro rasy;
0,7 xr mazyrty; 0,6 xr 6en3uny; 0,85 11 crmpry; 1,6 KT 1poB;
1,4 kBT enexrpoeneprii. 3arajbHa TEIUIOTBOPHA 3/1aTHICTh
6iorasy — Bix 5000 mo 8000 kkan/m>. Takum grHOM, Oioras
MOKHa BUKOPHCTOBYBATH K MPHPOIHHUNA ra3: HAKONUIY-
BaTH, NlepeKavdyBaTH, BUPOOJIATH 3 HBOTO EJIEKTPOCHEPTI0,
BHUKOPHCTOBYBATH SIK MAJIMBO JJIsl IBUTYHIB BHYTPIIITHHOTO
3ropsHHA [9].

AHaizyloun TUHaMiKy BHPOOHHUITBA Oiorasy B OKpe-
Mux kpaiHax €C ta B YkpaiHi, MO)XHA TIOMITUTH Pi3HUN
CIEKTp MOXJIHMBOCTEHl BupoOHMITBa Oiorasy. Y Himeu-
YHUHI, HAIPHUKIAMA, el mporec HaOyB CcTabiTbHOTO PO3BU-
TKy Ta J]aB BHCOKI pe3yJbTaTd, Mpo 110 CBiIYaTh MMOKa3-
HUKH BCTaHOBJICHHUX IIOTYXXHOCTEH Ta 1X BHUKOPHCTaHHS

Tabmuusg 2
YT1BopeHHs no0iuHol npoaykuii TBApUHHUNTBA (THill, moc1in) B Ykpaini, 2018-2022 pp.
Buxi Poxu
Bun aﬁ':)"[‘ﬂ)z;‘&';’ 2018 2020 2021 2022
9
CHPOBHHH | T/TBapHHO- . obesir ) obesir ) odesr ' obesir
wicue/ pik | MM roJiiB | BiIXOAiB, | MJIH IoJIiB | BifXOiB, | MJIH IoJIiB | BiX0AiB, | MJIH IoJIiB | BiAXoaiB,
MJIH T MJIH T MJIH T MJIH T
I'wiit BPX 18,0 3,53 63,54 3,10 55,80 2,87 51,66 2,64 47,52
THiit cBuHEH 3,6 6,11 22,00 5,73 20,63 5,88 21,18 5,61 20,20
Traumsmii 7,5/ 100 204,8 15,36 220,5 16,54 200,7 15,05 202,2 15,17
OCII1
Joicepeno: cgpopmosarno asmopom na ochosi oanux [epowcasnoi cuyocou cmamucmuxu Yxpainu [6] ma enachux po3paxyHkie
Tabnurs 3

IMoTtenniaa Buxony diorasy i3 cilbcbKOrocnogapcbKux Biaxoin

Cy6erpar Cyxi peq(:;mm (CP), Cyxi opraniuni , H“?;;‘:g;“”” HI/I:FOMI(Iﬁ BZIXiI[
o pedosunu (COP), % v/t COP oiorasy, m*/T

I1006iuHi NPOAYKTH POCIMHHULITBA

CHJI0C KYKYpYA3STHUH 32,0 95,0 700,0 212,8

Conoma 30,0 90,0 600,0 162,0

Cuioc TpaB’ sHUM 30,0 89.0 550,0 14169

LlykpoBi Oypsiku 23,0 90,0 800,0 165,6

KopmoBi Oypsiku 12,0 75,0 620,0 55,8

Makyxa 28,0 94,0 680,0 179,0
Ilo6iuyHa npoayKuisi TBAPMHHULITBA

I'uiii cBuHER 3,0 85,0 425,0 10,8

T'niit BPX 25,0 80,0 350,0 70,0

TTramunamii mocin 24,0 85,0 425.,0 86,7

Licepeno: cghopmosano asmopamu na ocnogi danux bioenepeemuunoi acoyiayii Ypainu [8]
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JUISl PO3BUTKY BUPOOHUITBA Oiorasy (tadi. 4). [Tokazuuku
PO3BUTKY 11i€i Tamy3i B [Tosbiii 3HauHO HMXKYI, alie Xapak-
TEePHU3YIOThCS CTAOIIBHICTIO Ta MIOPIYHIM 3POCTAHHSM.

B Vkpaini 6i0ra3oBi YCTaHOBKH TOYaH BCTAaHOBIO-
Baru jume y 2012 poui, a BAPOOHUITBO OyJI0 3aIyIIeHO
y 2013 poui. Ha Toii yac eBpomeicbki KpaiHu Bxke Hapo-
LIyBaJIM CBif MOTEHIIaN i BUPOOHHUIITBO Oiora3y. Maroun
JOCTATHIO KIiJBKICTh TPHUPOTHUX PECYPCiB Ui BHPOO-
HUNTBa Oiorasy, YkpaiHa 3HAYHO BifcTa€ Bix 0araThbox
€BPOIIEHCHKUX KpaiH, a TOMY MPOBEICHHS JOCHIIPKeHb Ta
BUBYCHHS iX JIOCBIJy € B)KIIMBUM J|JIsl PO3BUTKY BUPOOHH-
urBa Oioraszy B kpaini. 3a ganumu IRENA, gacTka enek-
TpoeHeprii, BupoOieHoi 3 Giomanusa, y CBiTi 3pocTae, Xo4a
BOHA BCE II¢ 3aJIMIIAETHCS MEHIIOIO MOPIBHSHO 3 COHSY-
HOIO Ta BiTpOBOI eHepriero [10].

EdexruBHicTh BUpOOHHIITBA 0iora3y 3 BIiIXOAIB TBa-
PUHHHIITBA TPEICTABICHA HA OCHOBI MPAKTHYHOTO (yHK-
LIOHYBaHHA 010Ta30BOr0 KOMIUIEKCY SK OMIOMIXKHOTO
BUPOOHHIITBA HA TBAPUHHHUIIBKHUX (hepMax i3 MOTYKHICTIO
y 1000 T 1acTe MOKJIMBICTH OTpUMaTH NPUOYTOK HA PIBHI
1,9 MyIH TPH i CBUHOKOMIUIEKCIB Ta 1,6 MIIH TpH IS
MOJIOYHO-TBapUHHHUIBKIX (epM. CoOiBapTiCTh BHPOO-
munTBa 1 Tee M° Giorasy craHoBuWTH 13,2 THC TpH Ta
11 Trc rpH BignoBigHo. ExonoMiuam ehekT Big pearizamii
HOro 3a PUHKOBOIO LIIHOIO, SIKa CTAHOM Ha OBTeHb 2022 p.
CTaHOBHTh ISl TPOMHCIIOBOCTI 54 Trc rpH/M* (TTicist o9u-
nrenns Giorazy Bim CO?) e cyrreBuM. Banosuit mpubyTok
BiJl BUpoOHHMITBa Oiorazy st arpodopmyBaHb YKpaiHu
MoOxKe csiratd Bix 5,08 mo 24,86 MITH TpH. 3aJIS)KHO BiJl BUILY
CUpOBUHH. J[J1s MiANpreMCTBA TepeBaramMu BITPOBAPKEHHS
0iorazoBUX TEXHOJIOTiIH € E€KOHOMIisi Ha BUTparax depe3
BHPOOHHMIITBO EIIEKTPO- Ta TETIIOBOI €HEPTii 3 BIACHO1 CHPO-
BUHH, 3MCHIICHHS 3aJIC)KHOCTI B/l 30BHILIHIX €HEPrOHO-
CiiB, MOXKJIMBICTb 3a0€311e4yBaTH €HEPri€l0 IHIIUX CIIOXKH-
BauiB. [Ipu cnamoBanti 1 M* Giorazy MOXINBO BUPOOISITH
2,5-3 kBt enexrpoeneprii i 4-5 kBT TemioBoi eneprii, npu
oMy Omu3bko 30% 6iorasy BUKOPHCTOBYETHCS Ha TEXHO-
JIOT1YHI MOTPeOH yCTaHOBKH. [IpoTe, eKOHOMIYHI BUTOJIH BiJT
BUKOPHCTaHHS 0iorasy B KOXXHOMY KOHKPETHOMY BHIIQJIKY
3aJICKATUMYTh Bil THITy BIIXOMIB, DOCTYIHHUX MIJIsI Iepe-
PpOOKH, 1HBECTHIIHHUX MOKIIMBOCTEH, HAsIBHOCTI JIOKAJb-
HOTO €HEPTeTHYHOTO PHUHKY Ta Jep)KaBHUX iHimiaTus [11].

3araspHuUii MOTeHaN YKpaiHu OLIHIOETbCS B 52 Mipa M
Oiora3y Ha pik. BpaxoByroun CTpyKTypy HiIPHEMCTB Ta
TEXHIYHY 1 €KOHOMIYHY JOIJIBHICT, 00CAT 010ra3oBOro
BHPOOHMIITBA B YKpaiHi omiHoeThes B 1600 ycTaHOBOK 3

mini-TEL] notyxnictio 100 kBT. 3aransHa BcTaHOBICHA
MOTYKHICTh 010ra30BOi ycTaHOBKH Moxe csiratn 820 MBT
enekrpoeneprii [12].

VY 3B’A3Ky 3 THM, IO E€HEPreTHYHA IIHHICTH THOIO
PI3HMX BHIB TBapHH HE OJHAKOBA, TO 1 BUXig rasy 3 1 T
Horo Tex Biapi3HseTbes. CKpi3h AJsl ofiep)KaHHs Oiorasy
B OCHOBHOMY BHKOPHCTOBYETHCSI THIM TBapMHHHIIBKUX
KOMIUTEKCiB. Bizomo, mo 1 roi. Bemmkoi poraroi Xxygoou B
cepenHbOMY 3a 7100y J1a€ 45 KT THOIO, 3 SIKOTO MOKHA BUPO-
6utH 2,5 M? Giorasy, BUXiJ THOIO i Ta3y BiJ | T0J1. CBUHEH —
BiamoBigHo 6,5 kr Ta 0,3 M3, nTumi — 0,137 xr 1 0,02 M.
IIpu pomy #oro cobiBapTicTs cTaHOBUTH 15-20 €Bpo 3a
1000 m°.

OxpiM IIbOTO, IPY BUPOOHMITBI 6iorazy yTBOPIOETHCS
noOiuyHa MpOayKLis HepepoOIeHHs OpraHidHOl Macw —
opraHiuHe no0puBo jqurecrar. [Ipu cemapauii gurecrary
YTBOPIOIOTHCS TBepAa (I1aMm) i piaka (KoHIeHTpar) (pax-
uii. Huai cymapHe yTBOpEHHS murectary Ha 0iora3oBHX
CTaHIIAX B YKpaiHi cKiIagae OIM3bK0 2 MITH T 1 Oyze 3poc-
TaTu 31 30UIBLICHHSIM YKCcia 010ra3oBHX IOTY)KHOCTEH B
VYkpaini. Tak, 3 1 T cunocy Kykypy/a3u yTBoproetbest 780 kr
murectary, 1 T kypsgoro nociixy — 890 kxr, 1 T xomy —
910 kr, THOIO BPX — 920 XT, a rHOiBKH cBuHEH — 990 k1. Ha
KO)KHHUH MEraBar IOoTYy»KHOCTI 610ra30Boi yCTaHOBKH 3a PiK
yTBOproethest 40—50 tuc. T Takoro gurecrary [13].

TakuM YWHOM, cepemHsi Oiora3oBa YCTaHOBKa, sKa
MOXke OyTH po3MillleHa Ha TEpHUTOpii TBaPHHHHUIIBKOTO
KOMIUTEKCY 1 mepepoOmsatu Omu3pko 37 000 ToHH/pik
THOIO, MICJIsS TIepepoOKH MOXKE TI'eHepyBaTH HPUOIN3HO
35 000 TonH 1iHHUX OiogoOpuB Ha pik. B omHiii ToHHI
TaKuX JOOPHUB MiCTUTBLCS B CEPEIHBOMY 3,5 KT 3arajibHOTO
azoTy. BripoBakeHHST 610Ta30BUX KOMILIEKCIB Ta€ 3MOTY
HE JIMIIE TIepepoOIATH BIAXOIN POCIUHHUITBA TA TBAPUH-
HUIITBA, a i 1030y THCS HEOOX1THOCTI CTBOPEHHS YMOB ISl
30epiraHHs BiJXOJiB.

YV 2020 pomi VYkpaina 3aiiHsna 14-y mosuiiio cepen
100 xpaiH CBITY, SIKi pPO3BHBAIOTHCS, 32 MPHUBAOIHMBICTIO
inBectunii y BJE, mo Ha 6 Micib HIbk4Ye, HiX Y 2019 pori
(puc. 1). BaxxaeMo, 110 Takui criaj CIPUYMHEHUN TUM,
mo Ykpaiui inBectunii y BJIE y 2019 p. Oynu Haii0iib-
M — 3,773 mupa mon, Toxi K y 2020 p. ckopoTHimcs
10 0,134 mupn non. Y TOIN-10 HalinprBaOIMBININX PHHKIB
quist iEBectrniit y BJE y 2020 p. Bxonsats CHIA, Himeu-
uynHa, Kutait, ®pannis, Icnanis, [Hnis, Ascrpanis, Smo-
Hist, Hinepnanau ta Bpasumist. Y Toii yac sk y pO3BHHYTHX
KpaiHax (iHaHCYBaHHS aKTHBIB AJIS IPOEKTIB BiTHOBIIOBA-

Tabmu 4
JluHamika po3BUTKY BUPOOHUITBA Oiora3sy y nqesikux Kpainax Ta Ykpaini, 2012-2020 pp.
Himeuunna Honbma Ykpaina
MOTy:KHicTb, MBT I'B1-rox NMOTYy:KHicTb, MBT I'B1-rox NnoTy:kHicTb, MBT I'B1-rox
2012 4921 27,314 128 565 7 -
2013 5148 29,255 153 690 14 5
2014 5437 31,086 187 816 15 39,3
2015 5643 33,098 216 906 18 64,0
2016 5850 33,711 225 1027 21 89,0
2017 6147 33,879 229,2 1096 34 94,6
2018 6761 33,119 225,5 1128 46 176,0
2019 7068 32,910 232,9 1135 93 212,0
2020 7459 - 243,2 - 103 -

Joicepeno: pospaxosano 3a oanumu International Renewable Energy Agency (IRENA) [10]

180




ExoHomiuHul npocmip

N2 181,2022

2,93

3 2,85 2,76
2,59 2,52

2,5

2
1,5

1
0,5

0

& & > g
&g g
o o

2,51 2,49 2,47 241 39

‘b§>$ &{g& [Z;,\Q:b Q@@ «g&'o
S K <
& &

Puc. 1. Ouinka npuBa6auBocTi iHBecTHLi y BiTHOB/IIOBaHi 1:Kepesia eHeprii cepea KpaiH, siki po3BuBaoThes, 2020 p.

[oicepeno: cknadeno na niocmasi wopiunoeo 3eimy Climatescope [14]

HOI eHepreTuku 3pocio Ha 24% 3i 109 mupa oy 2019 p.
10 136 mapa gon y 2020 p., y KpaiHax, 10 pO3BUBAIOTHCS
piBens BmaB Ha 9% 3i 159 mupa nom mo 145 mmpa mon.
IuBecTHLii 3anumarTbes Ha 7% BHUIIUMH y KpaiHaxX, 0
PO3BUBAIOTHCS, ajie¢ PO3PHB HA0Arato MEHIIWMA, HIK Yy
ToTiepeiHi POKH.

Bukopucrannst 6iorasy 3 CUIbCHKOTOCHIONAPCHKHX Bijl-
XOIiB AJIsi BUPOOHUIITBA eHeprii B YKpaiHi Mae YuCIIeHHI
TIepeBary MOPiBHAHO 3 IHITUMHY BiJHOBIIIOBAHUMH JKepe-
JIaMH €HEpril, 30KpeMa:

1) BUpOOHHUITBO Oiora3y i, TAKMM YMHOM, OTPHMAaHHS
€Hepril 3 IbOTo JpKepelia He 3aJIeKUTh BiJ] HOTOJJHUX YMOB;

2) moexHAHHS 0i0MAacH 3 CLITBCHKOTOCTIONAPCHKHX -
MIPUEMCTB, IO TPAIIOIOTh y Pi3HI CE30HH, 3 0iOMacoro
3 MepepoOHMX MIANMPUEMCTB (HAIPHUKIAT, BHUPOOHUKIB
LYKPY) ZI03BOJIsIE BUPOOJISITH EHEPTit0 TPOTITOM POKY;

3) opraniuyHi 100puBa K MOOIYHI POAYKTH BUPOOHH-
uTBa 0iorasy MOXXyTh OyTH BHKOPUCTaHI B MOJAJIbIIOMY
JUISl OpPTaHigHOTO 3eMJIepoOCTBa (BUKOPUCTAHHS OpraHid-
HUX 100puB B YKpaiHi 3MeHmmIock 3 6,2 T/ray 1990 p. mo
0,27 t/ra'y 2020 p.), Ipu IIbOMY IIIOITi BHECEHHS OpTraHid-
HUX J00pUB 3MEHIIIIIUCS 3 5,5 10 0,8 MITH ra);

4) edexTHBHE YIPABIIHHS CLIBCHKOTOCHIOAAPCHKIMU
BIJIXO/IaMH, TAaKUM YHHOM JIOIIOMAararouu 30eperTH sKicTb
TPaHTy Ta CLIbCHKOTOCIIONAPCHKI YT1IS, SIKi IHAKIIIE BUKO-
puctoByBasics O s 30epiraHHs BiIXO/iB;

5) MOKIIMBICTD CHPUSTH BUPOOHUIITBY €HEPTii OmrKde
JI0 MiCIlb BHPOOHHUIITBA CUIBCHKOTOCIIONAPCHKUX BiIXO-
JB, TAKAM YMHOM 3MEHIIYIOYHM TPAaHCIIOPTHI BUTpATH Ta
BUKHU/IM, OJHOYACHO ONTUMI3yI0uH €()EeKTHBHICTH BHUKO-
pHCTaHHS BIAXOMIB (SIKi 3 YaCOM BTPAYarOTh CBOIO €HEPIo-
TeHEPYIOUy 3[aTHICTB);

6) cTabiii3amis MKOBUX HABAHTAKEHD Y MEpEKax mepe-
Jlavi eHepriil Ta MOKPUTTS MOXKIIMBHUX 300iB Y BUPOOHHUIITBI

CJIEKTPOEHEPTii, CTBOPEHUX IIEPIOJUUHUMH BiJHOBIIOBA-
HUMH JDKEpeIaMy SHepTii, TAKIMH SK BiTep 1 COHIIE;

7) 3MEHIICHHS BUKHIIB METaHy, SKHA Mae BHUIIUI
noTeHnian mobansHoro noremnings, Hbx CO,, € BaxiIH-
BUM 3 TOUKH 30Dy [OM’SKIICHHS KIIMaTHYHUX 3MiH;

8) cTBOpEeHHS HOBHX POOOUYMX MiCIb JUIsl PAIliBHUKIB,
3alHATHX Ha IiJIPHEMCTBAX 3 TIEPEPOOKH CLIILCHKOTOCTIO-
JApCHKOI MIPOMYKIIil, AKi B YKpaiHi 3a3BHYail pO3TAIIOBaHI
B MaJIMX MICTaxX i 4aCTO € OCHOBHUMU/E€IUHUMHU POOOTO-
JIaBIISIMH B IIMX PErioHax.

TakuMm YMHOM, TIepeBaru BUKOPUCTAHHs Oiora3y moss-
rafoTh He JMIIEe y BUPOOHUITBI aIbTEpPHATUBHOI eHEeprii,
are ¥ y Tomy, 1o Iie pileHHs 0e3Iivi eKOJIOTIYHUX Mpo-
OmeM, OCKIIBKH 3aBISKHM HAJCKHIM yTHIII3alii Ta mepe-
POOIIi  CLTBCHKOTOCIIONAPCHKUX BIAXOMIB, BHPOOHHUIITBO
Oioraszy Moxke 3armoOirTH BUKHIaM METaHy Ta IHIIMX Tap-
HUKOBHX Ta3iB y atMocdepy.

BucnoBku. I1iicymMoBytour pe3yabTaTi 0CIiHKEHHS,
CIIiJI 3a3HAUUTH, IO YKpaiHa He 3aliiIlae 1032 YBaroko
100aNbHI BUKJIMKH JIFOICTBA, 30KpeMa, MpoOIeMn 3MiHU
KIIiMaTy Ta aganTamii 1o mux 3MiH. BupoOGHumTBO Oiorazy
€ TIPUBa0IMBOIO AJBTEPHATHBOIO 3 TOYKH 30py BUPOOHH-
LTBa EHEPrii, BpaXOBYIOUM Maiike HEBUYEPITHI CUPOBUHHI
pecypcH, yBara Jiep)KaBU CIpPSMOBaHAa Ha 3alyueHHs
BCE HOBHX | HOBUX MOXIIMBOCTEH BHPOOHHMIITBA Oiorasy.
Peamizaris 6iora3oBux MpoOEKTiB B YKpaiHi IMpU3BEAC 10
NOMIPHUX CTPYKTYPHHUX 3MiH; CHOYaTKy BOHH MAaTUMYTh
(dhopMy yMOBIIBHEHHSI BUAOOYTKY BYTIJLIS, MPUPOIHOTO
rasy Ta IHIIMX TpaauUiiiHuX Jukepen eneprii. [Ipote pos-
[IMPCHE BUKOPUCTAHHS 0iOra3oBHX MPOEKTIB TMOTPEOye
3HAYHOI MOJIepHi3alii ICHYIOUMX EHEPreTHYHUX MEPEeX Ta
iH(GPACTPYKTYpH, a TaKOK B YKpaiHi MOTPIOHO HA piBHI
YpAI0BOI TIPOTpaMU CTHMYJIIOBATH BUPOOHHUIITBO Oiorasy
3 arpapHuX BIJXO[IIB.
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