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XapkoBcbkuilt b.B. Exosoriyna tpancopmainisi eHepreTH4HOro puHKY
€C B ymoBax riodanbHux BUKJAMKIB. — KBamidikaiiiina HaykoBa mpais Ha rpaBax
PYKOITHUCY.

HucepTaritis Ha 3100yTTA CTYIEHs JokTopa Purocodii 3a crerianbHicTIO 292 -
MuiKHApOJHI €KOHOMIYHI  BIJIHOCMHHU. 3axiIHOYKPAiHChKUM  HalllOHAJTbHUHN
yHiBepcuTeT, M. TepHomniib 2026.

Y nucepramii  AOCHAKEHO  MPOLIECH  €KOJIOTIYHOI  TpaHchopmarlii
SHepreTUYHOro pPHUHKY €Bponeiicbkoro Coro3y i BIUIMBOM KJIIMaTHYHUX,
TeONOJITHYHUX Ta EKOHOMIYHMX BHUKJIHUKIB 3 ypaxXyBaHHSAM €BPOIHTETPaIIiHOTO
HanpsIMy PO3BUTKY YKpaiHu. MeTo0JIoTis TOCIKCHHS IPYHTY€ETHCS Ha TIOE€THAHHI
TEOPETUYHUX MIAXOJIB, KUIBKICHOTO aHali3y Ta CTPYKTYPHO-BI3yaJbHOTO
MOJICJTFOBaHHS, 1[0 JaJO0 3MOTY BHUSBUTH 3aKOHOMIPHOCTI JekapOoHi3aillii,
1udpoBizallii Ta IHCTUTYIIHHOT MOJIEpHI3allll eHEPreTUYHOTO CEKTOPY.

OOGrpyHTOBaHO, IO €KOJOoriyHa TpaHchopMmarlis eHepreTuaHoro puky €C e
CKJIQZIOBOIO JIOCSITHEHHS KJIIMAaTUYHOI HEUTPalIbHOCTI Ta BOJHOYAC YHMHHUKOM
CTPYKTYpHOi TmepeOydOoBH €EKOHOMIKH, IIOCHJICHHS €HEPreTuYHoi Oe3mneku W
Iepexoy A0 MOJeNli PO3BUTKY, 3aCHOBAHOI Ha BIIHOBIIIOBAHUX JKepeliax eHeprii,
IHHOBAIIIMHUX TEXHOJIOTISAX Ta IHTETPOBAHMX PUHKOBUX MeXaHi3MaX. J[oBeleHo, 110
cyuacHi iHimiatuBu €C, 30kpema European Green Deal, Fit for 55, REPowerEU, EU
ETS, CBAM, Renovation Wave Tta Just Transition Fund, yTBOpIoroTh miJicHY
CUCTEMY PETYISTOPHUX, (PIHAHCOBUX 1 TEXHOJIOTIYHUX IHCTPYMEHTIB €KOJOTTYHOI
TpaHchopmallii eHepreTHYHOTO PUHKY.

MeToro  OCHIDKEHHS € CHCTEMHa OIliHKa TMPOIECIB  E€KOJIOTTYHO1
TpaHcopMallii eHepreTHIHoro puHKy EBponeiickkoro Coro3y i BILDTUBOM
rJI00QIbHUX BUKIIMKIB T4 PO3POOKa KOHIENTYATbHUX 1 MPAKTHYHUX PEKOMEHIAIIIH
moao i”Terpamii Ykpainu B enuHuil eHepretuyHui mpoctip €C. OO6'exrom

JIOCJIIJIP)KEHHSI € Cy4aCHUM €HepreTUYHUN PUHOK KpaiH €Bponelicbkoro Coro3y, KU



3a3Ha€ TpaHc(opMallii mij BIUIUBOM II00aIbHUX BUKJIHMKIB, 30KpeMa KIIMAaTHUHHUX
3MiH, T€ONOJITHYHOT HECTAOIIBHOCTI Ta 30BHINTHHOEKOHOMIYHHUX BIIJIMBIB.

[IpenmMeToM JOCHIIKEHHSI € TEOPETUKO-METOAOJOrIUHI, aHaJITHYHI Ta
NpUKJIaJHI  acHeKTH eKOJIOTIYHOi  TpaHcopMmalli eHEpreTHYHOro  PUHKY
€poneiicrkoro Coro3y, a TaKok MEXaHI3MHU Ta IHCTPYMEHTH 1HTerpauii Ykpainu 10
€BPOTICHCHKOTO €HEPTETUIHOTO IPOCTOPY.

VY mepmiomMy po3auii y3araabHEHO TEOPETHKO-METOJOJOTIUHI MIAXOAN 0
JOCHIDKCHHS. ~ KOJIOTiyHOT  TpaHcopmallii  €HepreTHYHOro  pPHUHKY  Ta
CHUCTEMAaTH30BaHO KJIFOYOBI KOHIIEIIII1, 30KpeMa eKOJIOT1YHOT MOIepHi3allii, CTajJoro
PO3BHUTKY Ta CIIpaBEJIMBOrO Mepexony. Ha ocHOBI iHTerparlii 3a3Ha4eHuX IMiJIX0/11B
chopmoBano O6aratopiBHeBY MLP-Mozens, sika BimoOpakae B3a€EMO/I110 MOJITUYHUX,
€KOHOMIYHMX, TEXHOJIOTTYHUX 1 MOBEIHKOBHUX (DakTOpiB TpaHCchopMallii.

Y napyromy po3aini 3AIHCHEHO €MIIIPUYHUN aHalli3 MPOIECiB E€KOJIOTTYHOT
TpaHnchopmarii B kpaiHax €C 13 3aCTOCYBaHHSM KOPEJAIIHHOTO, perpeciiiHoro,
kinactepHoro Ta SWOT-ananizy. BcraHoBlIeHO HasBHICTH TICHOTO B3a€MO3B’SI3KY
MDK PO3BUTKOM BIJHOBJIIOBAHHUX JDKEpET €Heprii, CKOPOYEHHSM BHUKOPHUCTAHHS
BUKOITHOTO manwBa Ta 3HWKeHHAM BukuaiB CO: (r = 0,955). 3nilicHeHO
knactepusaiito kpain €C ta YkpaiHu 3a CTpYKTYpOrO reHepariii, 1o Aajio 3MOTy
BUOKPEMHTH YOTUPHU THUITH CHEPTreTUYHUX CUCTEM 1 OOTPYHTYBATH MO3UIIII0 YKpaiHu
K aTOMHO-30aJJaHCOBaHOT CUCTEMH 3 MOTEHII1aJIOM MEPEeX0ay JO0 HU3bKOBYTJICIIEBOT
moxaeni. SWOT-ananiz mokazaB, 1m0 IiHTerpaiiss YKpaiHH 70 €BPONEHCHKOTO
E€HEPreTUYHOr0 PUHKY Ma€ 3HAYHHWKA TOTEHIall, OJIHAK CTPUMYETHCS BOEHHUMU
pYWHYBaHHIMU 1HOPACTPYKTYPH Ta IHCTUTYIIHHUMH OOMEKEHHSIMU.

Y TperboMy po3aii po3poOJIeHO MeXaHI3M eKOJIOTi9HOI TpaHchopmalii
eHepreTuyHoro puHky €C, CTpYKTypOBaHWUW 3a TOJMITUYHHM, EKOHOMIUYHUM,
TEXHOJIOTIYHUM 1 COIiaIbHO-€KOJIOTTYHUM BuUMipamu. Ha 11ii ocHOBI c(opMOBaHO
€BPOIHTETPAIITHY MOJENIb YKPaiHCHKOTO EHEPreTUYHOTO PHUHKY, sIKa TOEIHYE
IHCTUTYLIMHI MEXaH13MU, HAMIPSIMHU PO3BUTKY Ta IHCTPYMEHTH peaiizallii 1ep:KaBHOT

MOJITUKKA. Mojienp BKIIIOYAE TPU KJIIOYOBI BEKTOPH: MDKHAPOJHE MapTHEPCTBO Ta



(p1HAaHCOBY KOONEpALil0, 1HHOBALIIMHO-TEXHOJIOTTYHUA PO3BUTOK, a TaKOX
IHCTUTYLIMHY CIIPOMOKHICTb 1 yIPaBIiHHA. Y MeXaX MOJENl BU3BHAYEHO KOHKPETHI
IHCTpYMEHTH TpaHcopmMalii, 30kpeMa (iHaHCYBaHHS 3€JIeHOi TpaHchopmarllii,
3a0e3MeUYeHHsI CIIPABEATUBOTO TMEPEXOAY, PO3BUTOK BiTHOBIIOBAHOI Ta BOAHEBOI
eHepreTuku, BhpoBa/pkeHHs Smart Grid Ta nudpoBizalii, rapMoHI3aLi0
perynsTopHoi 0a3u Ta 1HTErpalil0 €HepreTUYHUX PUHKIB, a TAaKOX MOJEPHI3aIo
iHppacTpykTypu. Po3po06iieHO MOpOXKHIO KapTy €BpOIHTErpaiii, ska BHU3HAuYae
MOCJIIIOBHICTB aJarTallii eHepreTUHYHOro ceKTopy Ykpainu 1o cranaaptis €C.

MeTooNOTiYHyY ~ OCHOBY  JIOCHI[DKEHHS ~ CTaHOBISATh  CHCTEMHUH,
CTaTUCTUYHHUN, TOPIBHUIbHUN, KOPEISALIMHNM, perpeciitnuii, kiacrepuuit Ta SWOT-
aHaJli3|, a TAKOXXK METOJIM CTPYKTYPHOTO Ta Bi3yaJIbHOTO MOJIETIOBaHHs. EMmIipuuny
0a3y cdopmoBano Ha ocHOBi janux Eurostat, IEA, European Commission, Our
World in Data ta pe3ynbrariB aBTOPCHKUX PO3PAXyHKIB.

HaykoBa HOBHU3Ha oJiepKaHUX pe3yabTaTiB. Y JOHUCepTaliiiHii poboTi
NPEICTaBIEHO HOBE BUPINIEHHS BAXKJIMBOI'O HAYKOBOI'O 3aBIAHHS, IO MOJIATAE Y
KOMIUIEKCHOMY PO3BUTKY TEOPETUKO-METOAOJOTIYHUX OCHOB 1 MPaKTUYHUX
IHCTPYMEHTIB aHAII3y €KOJIOT14HOi TpaHchopMallil €IMHOTO0 €HEPreTUYHOTO PUHKY
€poneiickkoro Coro3y gk 0araTopiBHEBOTO MOJITHKO-€KOHOMIYHOTO MPOLIECY, 110
Bi/1I0yBA€THCS 11T BIUTMBOM B3a€MOTIOB’ I3aHUX TJI00ATLHUX BUKIIUKIB KJIIIMATUYHOTO,
T'CONOJIITUYHOTO, TEXHOJOTTYHOTO Ta EKOHOMIYHOTO XapakTepy,; Ha OCHOBI
CUCTEMHOTO TIOEHAHHS TEOpid EKOJIOTIYHOI MOJepHi3allii, CIpaBeIINBOTrO
Mepexoy, CTajJoro po3BUTKY Ta 6araTopiBHEBOTO MepcrnekTuBHOro miaxoay (MLP-
MOJIeIb) aBTOPOM PO3pO0JICHO i arrpoOOBaHO HU3KY IHHOBAIIMHUX KOHIETITYaATbHUX
KOHCTPYKI[I Ta METOJAMYHHUX IHCTPYMEHTIB, SIKi JTIO3BOJWIM HE JIMIIE TOSCHHUTH
3aKOHOMIPHOCTI JekapOoHizamii Ta mudposizaiii eneprernunux cuctem €C, ane i
HAyKOBO  OOTPYHTYBAaTH  CTpaTeriyHi  HampsiMA  TMOTJIMOJEHHS  IHTerpaiii
EHepreTUYHOr0 CEKTOpY YKpaiHU 10 €BPOIEHCHKOTO €HEPreTUYHOTO MPOCTOPY 3
ypaxyBaHHsIM crenudiku BOeHHOI TpaHchopmalii Ta 3aBAaHb MICIAIBOEHHOTO

BIIHOBJICHHSI, 1110 CYTTE€BO PO3IIMPIOE ICHYIOUl HAYKOB1 YSIBIICHHS MPO B3a€MO/III0



KJIIIMAaTUYHUX, TEOMOJIITUYHUX 1 TEXHOJOTTYHUX (PaKTOPIB CTPYKTYPHOI nepedya0BU
EHEPreTUYHNX PHHKIB, MPOMOHYIOUM IUIICHY CHCTEMY TEOPETHUYHUX IIOJIOKCHD,
EMIIPUYHUX MOJIeIeH 1 MPUKIIAIHUX PEKOMEHAAIH, sIKI MalOTh BUCOKHMI MOTEHIIIa
JUIsl BUKODUCTaHHS B JIepXKaBHIA MOJITHI, PEryJsTOpPHIA JISIBHOCTI Ta
MDKHAPOJHIN CITIBIpALIL.

HaykoBi pe3ymbraTu, IO XapaKTepuU3ylOTh HOBU3HY IPOBEICHOTO
TOCTIKEHHSI, TOJISITal0Th Y TAKOMY:

- BIIEpIIe po3po0JICHO EBPOIHTETpAIlIITHY MOJIETh YKPaiHCHKOTO EHEPTETHYHOTO
PUHKY SIK LUTICHY 0araTOBEKTOPHY KOHCTPYKI[iIO, [0 0a3y€eThCs HA CTpaTEriyHii
CUHXPOHI3allii HaI[iIOHAIBHOT CHEPTCTHYHOT ITOJIITHKY 3 KJIIOYOBUMHU PETYJIATOPHUMH,
(¢iHaHCOBUMHU Ta IHCTUTYUIMHUMHU 1HCTpyMeHTamMu €Bporneiicbkoro Coro3sy,
noOyI0BaHy NUISXOM 1HTErparlii pe3yabTaTiB eMIIIPUYHOTO aHATI3Y (KOPESIIHHAM,
perpeciiinuii, kmactepHuit ta  SWOT-aHamizu), CTPYKTYpPHO-BI3yaJIbHOTO
MOJIETIIOBAHHS, CHUCTeMAaTu3allli JaHUX Ta aBTOPCHKUX PO3PaxyHKIB, sIka BPaXxOBYeE
cnenu@iky (QYHKIIIOHYBaHHS €HEProcMCTeMH YKpaiHM B yMOBaX BOEHHUX
pyiiHyBaHb iHGpacTpykTypH, cuHXpoHizamii 3 ENTSO-E Tta HeobximHOCTI
OJIHOYACHOTO  3a0e3ledyeHHs eHepreTmuHoi  Oe3meku, JaekapOoHizamii  Ta
CIPaBEJIMBOTO TEpPEexXoly, 3 MeTor (OopMyBaHHS HAyKOBO OOTPYHTOBAHOTO
THCTPYMEHTY JCP’KaBHOI MOJITUKH, IO JT03BOJISIE BU3HAYUTH ONTHMAJIbHI BEKTOPH
(MDKHApOIHE TTapTHEPCTBO Ta (iHAHCOBA KOomepallis, IHHOBAIIMHO-TEXHOJOT TYHU I
PO3BUTOK, IHCTUTYIIIITHA CIPOMOKHICTh 1 YIpPABIIHHS), KOHKPETHI MEXaHI3MHU
peamizanii (¢hiHaHCYyBaHHS 3e1eHOi TpaHchopmaitii, po3BuTok Smart Grid 1 BogHEBO1
C€HEPreTUKH, TapMOHI3aIlisl pPerynaTopHoi 0a3u) Ta JOPOKHIO KapTy MOETAmHOI
iHTeTpaIltii, 3a6e3Mmevyroun CTIMKICTh HAI[IOHAIBHOT €eHEPTOCUCTEMH B yMOBaX BIHHU
Ta MICISIBOEHHOTO BiTHOBIICHHS,

- YIIOCKOHAQJICHO TECOPETHKO-METOAOJOTTUHUI MiIX1T 4O BUBYCHHS €KOJIOTTIHOT
TpaHcopMallii EHEePreTUYHOTO PUHKY MUIBIXOM IHTerpailii MOJIOKEHb Teopii
€KOJIOT14HO1 MOJIEpHI3allli, CIIPABEIJIMBOTO EPEXOY Ta CTAIIOTO PO3BUTKY B MEXKAX

yIOCKOHaneHoi OaratopiBHeBoi MLP-moxeni, 3aificHeHU 4epe3 i1 JOMOBHEHHS



JIOATKOBUMHM  COI[1aJIbHO-TIOBEIIHKOBUMHM Ta TEOMOJITUYHHUMHU BHUMIPAMHU, IO
JIO3BOJIUJIO KOMILJIEKCHO BpaxyBaTH B3a€EMOJIII0 TMOJITUYHUX, EKOHOMIUHHUX,
TEXHOJIOT1YHUX 1 COIIaJIbHO-TIOBEIIHKOBUX (akTopiB TpaHcdopmallii Ha MIKpO-,
M€30- Ta MakpopiBHAX 1 chopMyBaTH LIUIICHY TEOPETHUHY PaMKy, fIKa A€ 3MOTY
CHUCTEMHO aHaJl13yBaTH HE JIMIIIE TEXHOJIOT1YH1 HIIlIOB1 1HHOBAII11, aJie ¥ IHCTUTYIIHH1
Ta PEryasTOpPHI 3MIHM MiJ BIUIMBOM TJ00aJbHUX BUKJIHMKIB, 3 METOIO IMOOJIAHHS
dbparMeHTapHOCTI  TMOMEPEIHIX JOCHIPKEHb 1 CTBOPEHHS  YHIBEPCAJIbHOIO
METOJIOJIOTIYHOTO  IHCTPYMEHTY, TMPUIATHOTO [UIS TOPIBHSJIBHOTO  aHAI3Yy
eHepreTnyHuX cucteM €C Ta KpaiH-TapTHEPIB, 30KpeMa YKpaiHu;

- YIOCKOHAQJIEHO  HAyKOBO-METOJMYHUN  IHCTpYMEHTapid  Kiactepusarlii
eHepreTHyHuX cucteM kpaiHn €C Ta VYkpaiHm 3a CTIPyKTypor TeHeparrii
€JIEKTPOEHEPrii, M0 MOEAHYE TPU KIIOYOBI KOMIOHEHTH (BIIHOBJIIOBAHI JKepesa
eHeprii, aroMHa CHEPreTHMKa Ta BHUKONHE TMalMBO) 1 0a3yeThcs HA METOJax
KjIactepHoro ananizy (k-means) i3 3aCTOCYBaHHSIM JaHUX, SIKMWA JI03BOJIMB YIiTKO
BUOKPEMUTH YOTHUPU THUIHU EHEPreTUYHux cuctem (Bucoko-BJIE-opieHToBanmii,
nepexigHui, BUKOMTHONAIMBHO-TOMIHAHTHUN Ta aTOMHO-30aJIaHCOBAHMI ), HAYKOBO
oOTpyHTYBaTH Miclle YKpaiHM SK aTOMHO-30aJaHCOBAaHOI CHUCTEMH 3 BHCOKHM
MOTEHITIaJI0OM TIEPEX0Ty 10 HU3bKOBYIIICIICBOT MOEINI Ta chopMyBaTH peKOMEH Al
IIOJI0 CTPATETIYHOTO TMO3UIIIOHYBAaHHSA KpaiHW B €BPONEHCHKOMY €HEPreTUUYHOMY
IpPOCTOPi, 3 METOI0 TIABHUINCHHS TOYHOCTI THUIOJOTi3aIii Ta OOIpyHTYBaHHS
nudepeHIliiioBaHOl MOMITUKKA 1HTErpamii Jis KpaiH 3 PI3HUMH EHEPreTHYHUMH
CTPYKTYpaMmH,

- YIOCKOHAQJICHO HAayKOBO-METOJUYHUU MIAXIJ 10 KOHCTPYIOBAHHSA MEXaHI3MY
eKOJIOTIYHO1 TpaHchopmarlii enepreTndHoro puHKy €C uepes3 IHTerpaio 40TUPbOX
B32€MOIIOB’ I3aHUX BUMIPIB (MOJITUYHOTO, E€KOHOMIYHOTO, TEXHOJOTIYHOTO Ta
COINIAJTBHO-EKOJIOTTYHOT0) y €IMHY (G YHKIIOHATBHY CUCTEMY, PEATi30BAHUH IIITXOM
CTPYKTYPHO-(DYHKITIOHATbHOTO MOJICTIOBaHHS 3 BUKOPHCTAHHSIM PpE3yJbTaTiB
SWOT-ananizy, eMmipudHuX JaHUX PO peatizallito crpaTeriyanx inimiatue €C ta

ABTOPCHKUX BI3YaJIbHUX CXEM, IO JI03BOJIUJIO BIJOOPA3UTH B3aEMOJII0 1HCTUTYIIIH,



CTpaTEriYHUX MPOrpam, PEryIsITOPHUX 1 (PIHAHCOBUX IHCTPYMEHTIB K JMHAMIYHOI,
CaMOpPETYyJbOBAaHOI CHCTEMH, 3 METOI0 CTBOPEHHS TMPAKTHYHOTO aHATITHIHOTO
THCTPYMEHTY, KU MOXe OyTH 3aCTOCOBAHUU IS MOHITOPUHTY Ta MPOTHO3YBaHHS
e(EeKTUBHOCT1 €KOJIOTTYHOT MOJITUKU K Ha piBHI €C, Tak 1 B KOHTEKCTI 1HTeTrpalii
KpaiH-IapTHEPIB,;

- HaOyJH MOJAJBIIIOT0 PO3BUTKY HAYKOBE OOIPYHTYBaHHS BIUTMBY KIIIMAaTHUYHUX
3MiH Ha TpaHchopmMmaliro eHepreTuuHoi mnomituku €C NUITXOM KOHKpeTH3allii
CTAaTHCTHYHOTO B3a€EMO3B’S3Ky MDK 3pOCTaHHSAM TIJIO0ANTBHOI TeMIepaTypHOi
aHomanii, sauHamikoro BukuaiB CO: Ta NOCWICHHSIM JekapOOoHI3allIHUX
npioputeTiB, 30kpema yepe3 maketu Fit for 55 ta REPowerEU, 3niiicnene 3a
JIOTIOMOTOI0 KOPEJIAIIHHOTO Ta perpeciiiHoro anamiziB (r = 0,955), mo 103BoauIIO0
KUIbKICHO  IMIATBEPAUTH  TNPUYUHHO-HACIIIKOBI 3B’s3kM  Ta  copMmyBaTu
NPOTHOCTUYHY MOJICIIb BIUTMBY KJIIMAaTHUYHUX PHU3UKIB Ha CHEPreTUYHY OC3IeKy, 3
METOI0 HaJIaHHS €MITIPUYHO IMIATBEPKEHOT 0a3u JJIs1 OOIPYHTYBAaHHS MPIOPUTETIB
MOJIITUKHU JiekapOoHi3allii Ta ajanrarii;

- HaOYyJM MOJAJIBIIOTO PO3BUTKY EMIIPUYHHUI aHAI3 pealizallii eBporneichKux
iHimiaTuB y cdepi nekapOoHizallii Ta iIXHROTO BIUIMBY Ha CTPYKTYpHY IepeOyI0BY
eHepretTuyHoro puHKy €C, pO3IIUPEHHS BUKOPUCTAHHS BiTHOBIIOBAHMUX JIKEPEI
eHeprii, CKOpOYeHHS BYIUIbHOI TeHepalii Ta TIJBHINCHHS PETiOHAIBHOI
E€HEPreTUYHOi O€3MeKu, MPOBEACHUN Ha OCHOBI KOMIUIEKCHOTO BHUKOPHUCTaHHS
CTAaTHUCTHUYHUX JAHUX 13 3aCTOCYBaHHSIM IMOPIBHSIIBHOTO Ta JUHAMIYHOTO METO/IIB,
3aB/ISIKM YOMY OTPUMAHO KUIBKICHI OIIHKH €(EKTHMBHOCTI OKPEMHUX IHCTPYMEHTIB
(EU ETS, CBAM) Ta iXHBROTO CHHEPreTHYHOTO €(eKTy, 3 METOI HayKOBO-
MPAaKTHYHOTO  IIJATBEP/DKCHHS JIIEBOCTI  €BPONEHCHKOT MOJEIl  EKOJIOTIYHOT
TparcopMmaiiii Ta QopMyNIrOBaHHS PEKOMEHJAIid Moa0 ii ajganTarlii B ymMoBax
IeOIOJIITUYHOI HeCTaO1IbHOCTI;

- HaOynmM MOJANBIIOTO PO3BUTKY KOMIUIEKCHA OIliIHKa IOTOYHOTO CTaHy
E€HEPreTUYHOI CUCTEMHU YKpaiHU B yMOBaX T'EOMONITHYHUX BUKIIMKIB, IO JO3BOJIMIIO

OoOTpYHTYBaTH cTpareriuHe 3HaueHHs cuHxpoHizamii 3 ENTSO-E, BuzHauutu



IUHAMIKY IMIOPTY Ta €KCIOPTY EJIEKTPOEHEPTii, a TAKOX POJb BIIHOBIIOBAHUX
JpKepen eHeprii Ta TexHosnorid Smart Grid y 3MILIHEHHI €HEepreTHyHoi Oe3MeKku Ta
CTIKOCTI HAI[IOHAJIbHOI EHEeprocUCTeMH B yMOBaxX BIMHM Ta MICISIBOEHHOIO
BIJTHOBJICHHS, 3/IIICHEHAa Ha OCHOBI aBTOPCHKOrO aHalli3y JAaHUX Ta pPE3yJIbTaTiB
SWOT-ananizy, 3 MeTro0 (OpMyBaHHA HAyKOBO OOIPYHTOBAHMX PEKOMEHJALiN
I0JI0 MPIOPUTETIB MICASABOEHHOT MOJEpHI3alli Ta €BpOIHTErpalii eHepreTHYHOro
CEKTOpY YKpaiHu.

[IpakTriuHe 3HAYEHHS OJCpPKAHUX PpE3yJIbTaTiB OUCEpTaliiHOT pOOOTH
[OJISATa€ B MOXJIMBOCTI iX Oe3MocepeaHbOr0 BHKOPHUCTAHHA MpU (OpMYyBaHHI
JIEp>KaBHOI MOJITUKU Yy cdepl €HEpPreTUKH, MIATOTOBIl CTPATEriYHUX JOKYMEHTIB
o0 iHTerpamii YkpaiHu a0 €IHMHOrOo eHepreTHyHoro puHky €C, TiABUIIECHHI
eHeproeeKTUBHOCTI, PO3BUTKY BIIHOBJIFOBAHOT €HEPreTUKHU, CKOPOUEHH1 BUKU/IIB
CO: Tta 3MmilHeHH1 eHepreTU4yHoi Oe3neku. OTpuMaHi pe3ynbTaTh MOXYTb OyTH
BUKOPHUCTaH1 OpraHaMHu Jep>KaBHOI BJIaJIH, PETIOHAIILHOTO Ta MICLIEBOT'O yIIPABIIHHA,
a TAKOXK y MeXaX CIUIbHUX MPOEKTIB 13 €Bponeiicbkum Coro30M.

Juceprartis CKIAga€eThCA 31 BCTYIy, TPhOX PO3/LIIB, BHUCHOBKIB, CITHCKY
BUKOPUCTAHUX JDKEpeN Ta noaarkiB. OnepxaHi pe3ynbratd (OpMYyIOTh HAyKOBO-
METOAWYHE MIATPYHTS [JIs TMOJAibINoi iHTerpaiii YKpaiHM 10 €BPOIEHCHKOTO
E€HEePIreTUYHOT0 MPOCTOPY Ta BAOCKOHAJICHHS MOJITHKU €KOJOTTYHOT MOJIepHI3aIlii.

Knrouosi cnosa:. cranuii poO3BUTOK, BITHOBIIOBAIBHI JDKEpela EHEprii,
IHBECTHIIIi, BIHOBIIOBAJIbHA CHEPreTHUKa, albTEPHATHBHI JDKepena EHEprii,
KIIMaTAYHI 3MiHHU, [UPKYJISIpHA E€KOHOMIiKa, KIIMaTH4YHAa HEHUTPaJbHICTh, 3e€JeHa
€KOHOMiKa, MH(POBI TEXHOJOTIl, EHEPreTUYHU PHUHOK, TIOpUIHI CHUCTEMU
€JIeKTPONIOCTaYaHHsI, €HepreTuyHa Oe3rneka, €Bporneiicbka 3eneHa yrojaa, piHaHcoBi

THCTPYMEHTH.



ABSTRACT

Kharkovskyi B.V. Environmental Transformation of the EU Energy
Market under Global Challenges. - Qualification scholarly work, manuscript.

Dissertation for the degree of Doctor of Philosophy in specialty 292 —
International Economic Relations. West Ukrainian National University, Ternopil,
2026.

The dissertation examines the processes of environmental transformation of the
European Union energy market under the influence of climate, geopolitical, and
economic challenges, taking into account Ukraine’s European integration trajectory.
The research methodology is based on a combination of theoretical approaches,
quantitative analysis, and structural-visual modelling, which made it possible to
identify the key patterns of decarbonisation, digitalisation, and institutional
modernisation in the energy sector.

It is substantiated that the environmental transformation of the EU energy
market is both a component of achieving climate neutrality and a driver of structural
economic restructuring, enhanced energy security, and a transition to a development
model based on renewable energy sources, innovative technologies, and integrated
market mechanisms. It is demonstrated that contemporary EU initiatives, including
the European Green Deal, Fit for 55, REPowerEU, EU ETS, CBAM, Renovation
Wave, and the Just Transition Fund, form a coherent system of regulatory, financial,
and technological instruments for the environmental transformation of the energy
market.

The aim of the study is to provide a systemic assessment of the processes of
environmental transformation of the European Union energy market under the
influence of global challenges and to develop conceptual and practical
recommendations for deepening Ukraine’s integration into the common EU energy
space. The object of the research is the modern energy market of the European Union

countries, which is undergoing transformation under the influence of global



challenges, in particular climate change, geopolitical instability, and external
economic impacts.

The subject of the research is the theoretical and methodological, analytical,
and applied aspects of the environmental transformation of the European Union
energy market, as well as the mechanisms and instruments of Ukraine’s integration
into the European energy space.

The first chapter summarises the theoretical and methodological approaches to
the study of environmental transformation of the energy market and systematises the
key concepts, in particular ecological modernisation, sustainable development, and
just transition. Based on the integration of these approaches, a multi-level MLP model
was developed to reflect the interaction of political, economic, technological, and
behavioural transformation factors.

The second chapter presents an empirical analysis of environmental
transformation processes in EU countries using correlation, regression, cluster, and
SWOT analysis. A strong relationship was identified between the development of
renewable energy sources, the reduction in fossil fuel consumption, and the decline
in CO: emissions (r = 0.955). Cluster analysis of EU countries and Ukraine by
generation structure made it possible to distinguish four types of energy systems and
to substantiate Ukraine’s position as a nuclear-balanced system with the potential to
move towards a low-carbon model. The SWOT analysis showed that Ukraine’s
Integration into the European energy market has considerable potential, although it is
constrained by wartime destruction of infrastructure and institutional limitations.

The third chapter develops a mechanism for the environmental transformation
of the EU energy market, structured along political, economic, technological, and
socio-ecological dimensions. On this basis, a European integration model of the
Ukrainian energy market was developed, combining institutional mechanisms,
development directions, and instruments for implementing public policy. The model
includes three key vectors: international partnership and financial cooperation,

innovation and technological development, and institutional capacity and



governance. Within this framework, specific transformation instruments are
identified, including financing for the green transition, ensuring a just transition, the
development of renewable and hydrogen energy, the deployment of Smart Grid
technologies and digitalisation, regulatory harmonisation and energy market
integration, as well as infrastructure modernisation. A European integration roadmap
was also developed, defining the sequence of adaptation of Ukraine’s energy sector
to EU standards.

The methodological framework of the dissertation includes systemic,
statistical, comparative, correlation, regression, cluster, and SWOT analysis, as well
as structural and visual modelling methods. The empirical base of the research relies
on data from Eurostat, the IEA, the European Commission, Our World in Data, and
the author’s own calculations.

The scientific novelty of the obtained results. The dissertation presents a new
solution to an important scientific problem, which consists in the comprehensive
development of the theoretical and methodological foundations and practical tools for
analysing the environmental transformation of the European Union’s single energy
market as a multi-level political and economic process unfolding under the influence
of interrelated global climate, geopolitical, technological, and economic challenges;
on the basis of a systemic integration of the theories of ecological modernisation, just
transition, sustainable development, and the multi-level perspective approach (MLP
model), the author has developed and tested a number of innovative conceptual
frameworks and methodological instruments that made it possible not only to explain
the patterns of decarbonisation and digitalisation of EU energy systems, but also to
provide a scientific substantiation of the strategic directions for deepening the
integration of Ukraine’s energy sector into the European energy space, taking into
account the specific features of wartime transformation and the tasks of post-war
recovery, which significantly expands the existing scientific understanding of the
interaction of climate, geopolitical, and technological factors in the structural

transformation of energy markets by proposing a coherent system of theoretical



provisions, empirical models, and practical recommendations with high potential for
use in public policy, regulatory activity, and international cooperation.

The scientific results that characterise the novelty of the conducted research are
as follows:

- for the first time, a European integration model of the Ukrainian energy market
has been developed as an integral multi-vector framework based on the strategic
synchronisation of national energy policy with the key regulatory, financial, and
institutional instruments of the European Union. It was constructed through the
integration of empirical analysis results (correlation, regression, cluster, and SWOT
analysis), structural-visual modelling, data systematisation, and the author’s own
calculations. The model takes into account the specific features of Ukraine’s energy
system under wartime infrastructure destruction, synchronisation with ENTSO-E,
and the simultaneous need to ensure energy security, decarbonisation, and a just
transition, with the purpose of forming a scientifically grounded public policy
instrument that makes it possible to determine optimal vectors (international
partnership and financial cooperation, innovation and technological development,
institutional capacity and governance), specific implementation mechanisms (green
transition financing, Smart Grid and hydrogen energy development, regulatory
harmonisation), and a roadmap for phased integration, thereby ensuring the resilience
of the national energy system under wartime and post-war recovery conditions;

- improved is the theoretical and methodological approach to the study of
environmental transformation of the energy market through the integration of
ecological modernisation theory, just transition, and sustainable development within
an improved multi-level MLP model, supplemented by additional socio-behavioural
and geopolitical dimensions. This made it possible to comprehensively account for
the interaction of political, economic, technological, and socio-behavioural
transformation factors at the micro-, meso-, and macro-levels, and to form a coherent
theoretical framework that enables a systemic analysis not only of niche technological

innovations but also of institutional and regulatory changes under the influence of



global challenges, with the purpose of overcoming the fragmentation of previous
studies and creating a universal methodological instrument suitable for the
comparative analysis of the energy systems of the EU and partner countries,
particularly Ukraine;

- improved is the scientific and methodological toolkit for clustering the energy
systems of EU countries and Ukraine by electricity generation structure, which
combines three key components: renewable energy sources, nuclear energy, and
fossil fuels and is based on cluster analysis methods (k-means) using relevant data.
This made it possible to clearly distinguish four types of energy systems (high-RES-
oriented, transitional, fossil-fuel-dominant, and nuclear-balanced), to scientifically
substantiate Ukraine’s position as a nuclear-balanced system with strong potential for
transition to a low-carbon model, and to formulate recommendations for the country’s
strategic positioning in the European energy space, with the aim of improving the
accuracy of typologisation and substantiating differentiated integration policies for
countries with different energy structures;

- improved is the scientific and methodological approach to constructing a
mechanism for the environmental transformation of the EU energy market through
the integration of four interrelated dimensions (political, economic, technological,
and socio-ecological) into a single functional system, implemented by means of
structural-functional modelling using SWOT analysis results, empirical data on the
implementation of EU strategic initiatives, and the author’s visual schemes. This
made it possible to reflect the interaction of institutions, strategic programmes,
regulatory and financial instruments as a dynamic, self-regulating system, with the
purpose of creating a practical analytical instrument that may be applied for
monitoring and forecasting the effectiveness of environmental policy both at the EU
level and in the context of the integration of partner countries;

- further developed is the scientific substantiation of the impact of climate
change on the transformation of EU energy policy through the specification of the

statistical relationship between the growth of global temperature anomalies, the



dynamics of CO2 emissions, and the strengthening of decarbonisation priorities, in
particular through the Fit for 55 and REPowerEU packages, carried out by means of
correlation and regression analysis (r = 0.955). This made it possible to quantitatively
confirm causal relationships and to formulate a predictive model of the impact of
climate risks on energy security, with the aim of providing an empirically grounded
basis for substantiating decarbonisation and adaptation policy priorities;

- further developed is the empirical analysis of the implementation of European
decarbonisation initiatives and their impact on the structural restructuring of the EU
energy market, the expansion of renewable energy use, the reduction of coal-based
generation, and the strengthening of regional energy security, conducted on the basis
of the integrated use of statistical data and comparative and dynamic methods. As a
result, quantitative estimates of the effectiveness of individual instruments (EU ETS,
CBAM) and their synergetic effect were obtained, with the aim of scientifically and
practically confirming the effectiveness of the European model of environmental
transformation and formulating recommendations for its adaptation under conditions
of geopolitical instability;

- further developed is the comprehensive assessment of the current state of
Ukraine’s energy system under geopolitical challenges, which made it possible to
substantiate the strategic significance of synchronisation with ENTSO-E, determine
the dynamics of electricity imports and exports, and specify the role of renewable
energy sources and Smart Grid technologies in strengthening the energy security and
resilience of the national energy system during wartime and post-war recovery. This
assessment was carried out on the basis of the author’s data analysis and SWOT
analysis results, with the aim of formulating scientifically grounded
recommendations on the priorities of post-war modernisation and European
integration of Ukraine’s energy sector.

The practical significance of the obtained results lies in the possibility of their
direct application in shaping public policy in the energy sector, preparing strategic

documents on Ukraine’s integration into the common EU energy market, improving



energy efficiency, developing renewable energy, reducing CO: emissions, and
strengthening energy security. The results obtained may be used by public authorities,
regional and local administrations, as well as within joint projects with the European
Union.

The dissertation consists of an introduction, three chapters, conclusions, a list
of references, and appendices. The obtained results form a scientific and
methodological basis for Ukraine’s further integration into the European energy space
and for improving the policy of environmental modernisation.

Keywords: sustainable development, renewable energy sources, investment,
renewable energy, alternative energy sources, climate change, circular economy,
climate neutrality, green economy, digital technologies, energy market, hybrid power
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