AHOTAIIIA
ba6’sp B. II. — TIpouecn AexapOoHisauil rao6anbHOl HHpPKyJIApHOL
exoHomikH. — Ksaridikaniiina naykopa po6ora Ha npaBax pykomucy. [{ucepraiiis Ha
3400yTTS CTymeHs HOKTOpa Ginocodii 3a cnemiamsmicTIo 051 «EkOHOMIKaY. —
3axiTHOYyKpaiHCHKUM HalliOHATBHMI yHiBepcurer, Tepromins, 2026.

Y nmucepranii nociimkeno npounecu (opMyBaHHS Ta pO3BHTKY JexapboHisauii,
IOBENICHO, WIO 1€ GaraTorpaHHa KOHIIENLis, SIKa € LEHTPATBHOK s PO3yMiHHs
CyHaCHHX 3yCHUJIb I0J0 6OPOTEOH 3i 3MIHOIO KIIMATy, JOCATHEHHS CTAIOrO PO3BHTKY
Ta TpaHC(OpManii cydacHMX iHZycTpiambHHEX cycminecTB. BinoGpaxeno, mio
AekapOoHizallis — 11e He MPOCTO TeXHIYHMI TEPMiH, BiH OXOILIIOE MPOIIECH, CHCTEMHI
3MiHH, HOPMATHBHI IIiJli T2 HABITH MM IMBiTi3aAiHH] TpaHchopmaii. I 3HaueHHs
3 4YacoM 3MiHIOBaloCs, Bigo6paxaroyu NEepPeXoy BiJi BY3bKHX IPOMHCIOBHX
3aCTOCYBaHb JI0 CKJIaJHUX COLIabHO-€KOIIOTIYHMX, EKOHOMIYHHX T4 TEXHOJIOIYHMX
KOHTEKCTiB. 1s koHmenmis Aie Ha KiMBKOX (yHKIiOHATBHHX piBHSX. 3 €KOJOrivyHOl
TO'KH 30py, BOHA CIIPSIMOBaHa Ha ITOM'SKIIEHHS HACIiAKIB 3MiHH KIIIMaTy Ta 3aXHCT
NPUPOJIHUX CHCTEM. 3 EKOHOMIYHOI TOYKH 30Dy, BOHA CIIPHS€ iHHOBAIiAM,
IHBECTHIIISAIM Yy 3€JIeHi TeXHOJOril Ta Nepexoay 10 CTIHKuX puHKiB. TexHOIOriuHO,
BOHa  CTHMyTIO€ PO3BATOK Ta BIPOBaKEHHS  BiJHOBIIOBAHOI  eHeprii,
€Heproe()eKTMBHUX PillleHb Ta CHCTEM YIIPaBITiHHS BUKUIAMH BYTJIELIO. 3 IOPHAUYHOL
Ta {HCTHTYL[IHHOI TOYKM 30py, BOHA BHMAraec CTPYKTYp YIPAaBIiHHSA, PETYISATOPHOL
TTOJIITHKH Ta CIIUTBHHUX MIXXKHApOJHHUX MEXaHI3MiB IS KOOpAMHALil [Ii¥f Ha BCiX piBHSX.
PazoM wui piBai imocTpyrors, mo jekapGomizamis € 3a CBOEO CYTTIO
MDKIMCIHUILTIHADHAM Ta CHCTEMHHM SBHIIIEM.

BcraHoBneHo, mo oHTONOriYHE pO3yMiHHS nekapboHizanii migkpecmoe it
(yH/IaMeHTabHY TIPUPOTY - OAHOYACHO PeaNbHUM IPOLEC i KOHILIENITyaJlbHa OCHOBA,
sika TIOB'A3y€ JisUIBHICTS IOJAMHH 3 €KOJIOTiYHHMH pe3yibTaTaMy. BH3HAHHS LBOTO
JI03BOJIAE CYCIILIBCTBAM TLIAHYBaTH eEeKTHUBHIIIe, 6ANTaHCYIOYH MK TEXHOTOTIIHIM
IPOrpecoM, eKOHOMIYHMM PO3BHTKOM, COLIAIHOIO CIIPaBEIUBICTIO Ta €KOIOTiYHAM
YIPaBITiHHSM.

JloBeZieHo, WO aHami3 Makpo3B’s3KiB y morapudMidHii dopmi MiATBEPIKYE

obepHeHy sanexwicts Mix BBII Ha omHy 0coby Ta ByIVIELEBOK iHTEHCHBHICTIO:



€KOHOMIKH 3 BHIIMM DiBHEM JOXONy, SK IPABHIIO, CTBOPIOIOTh OJMHHMINKO JOAAHOL
BapTOCTi 3a HIKYOTO BYIJIENEBOTO HABaHTaXeHHs. Taka 3aKOHOMIPHICTh EMITIPHYHO
Y3TO/DKY€ETBCA 3 TPAaKTyBaHHAM JieKapOOHi3alii K miBHIEeHHS pecypcoedeKTHBHOCTI
Ta TEXHOJOTIYHOI ¥ opraHi3aniiiHoi pesymbTaTWBHOCTI. BOJZHOYAC HASBHICTE i
HYJIbOBUX BHKH/IIB He 3a6e3nedye 9iTKOro po3MexyBaHHs HIiArpyN y HAsiBHMX NAHUX.
Po3noziny nokasHuKiB iCTOTHO NepekpUBatoTHCS, 0COBTHBO Cepell KpaiH i3 HU3BKHUM i
Cepe/iHiM JI0XOJIOM, Jie CTPYKTypa €HEepreTHKH, TeXHOIOIidHHI piBeHb i cTapTOBi
YMOBH 3yMOBIIOIOTE 3Ha4Hy BapiaTMBHICTh pe3ynbTariB. lLle cBigumrts, IO
33/IeKIapoBaHa LUIb y MeXaX HasBHUX CIIOCTEpEeXEHb MIBHIIIE KOpeloe 3
IHCTHTYLIHHOI0 CHOPOMOXHICTIO Ta CTPYKTYypOIO €KOHOMIKH, Hi)X BHCTyIae
CaMOJOCTaTHIM AE€TEPMiHAHTOM ITOTOYHOT BYIJIeLIeBO1 €()eKTHBHOCTI.

IIpoananizoBaHo, Mo y3araabHEHHS €MITiPHYHUX pe3yJIbTaTiB 3aCBiTIy€ BUCOKY
TeTePOreHHICTh Cy6’ekTiB mekapOoHi3amii 3a TumoMm Ta piBHeM ympasiingsa. Lle
YCKIIaJIHIOE MIXTPYIIOBY IOPIBHIOBAHICTh i BHMAarae aHaJiTHIHOIO PO3MeXyBaHHs
TEPUTOpialbHUX ONMHMIG (KpaiHW/perioHW/MicTa) Ta KOMMaHiM; IS OCTAaHHIX
nokasHuku BBIT i uucensnocTi HaceneHHs He (opMyroTs yHiBepcajibHOI 6a3u
3ICTABIIEHHS, & OTXe NpsMi TOPIBHAHHA MOXYTh 3MinryBaté edektu Macmraby Ta
CTPYKTYPHI BiIMiHHOCTI.

PO3MOBCIOZKEHICTS  IOBIrOCTPOKOBMX — IiTell  HYIBOBHX  BHKMIIB €
MaKCHMAJIbHOIO Ha HalliOHAJIBHOMY Ta KOPIIOPATUBHOMY PiBHSAX i CYTTEBO HIXYOIO HA
piBHi MicT i perioniB. Takuil rpai€eHT y3romKyeTbes 3 IHCTUTYIIHOIO JIOTiKOIO
KJIIMaTMYHOI TOMITHKU: (opManizaris Iiieil, 3BiTHICTD i MOHITOPHUHI' MOTPEOYIOTH
aJMiHICTPaTUBHOI CIIPOMOXHOCTI, JOCTYNY &0 ¢iHaHCYBaHHA Ta KOOpAMHALIil
TMOJITHK, SKi B CEpeNHEOMY € GiIBII BHpaXKeHHMMH Ha piBHI JiepXaB 1 BEIHMKHX
KOpIiopaltiii.

Byrieuesa iHTEHCHBHICTH 5K MOKa3HMK BYIJIELEBOI e(EeKTUBHOCTI Mae
IIPaBOCTOPOHHBO aCHMETPUYHUH PO3MOALI y BCiX TEPUTOPIAIBbHUX IPyIax; 3a TaKUX
yMOB 1H)OPMAaTUBHIIIMY € Me/liaHa Ta MiXKKBApTHIbHHI iHTEpBall, OCKITBKA BOHH
crablie pearyioTh Ha KpaifHi CLIOCTEPEXEHHs, TO/Ii K CepeIHE 3HAYEHHS € Yy TIMBUM
AO TIOOAWHOKHX BHMCOKMX BeNM4YHMH. [l MicT TumoBHi (MeHdiaHHWI) piBEHB

IHTEHCHBHOCTI € HIDKYHM, TOAi SK I KpaiH i perioHiB MejiaHHi 3HadeHHS €



OMM3BKMMH, IO BKasye Ha MONiGHICTH LIEHTPAIbHUX XapaKTEPUCTUK PO3IOLIY 3a
HasBHOCTI BiZIMiHHOCTe# y MOIMMPEHOCTi BUCOKUX PiBHIB iHTEHCHBHOCTI.

OO6rpyHroBaHo, 1m0 CLeHapHi TpaekTopii BHKHAIB g0 2050 POKy
XapaKTEpU3yIOTECs CIIAIHOIO MEIiaHHOK THHAMIKOKO Ta ITHPOKUM MIKKBapTUILHUM
Jiana3oHoM, IO BifoOpaxkae BimMiHHOCTI Yy BHXITHMX DIBHAX BHKHMIB, TeMIiax
TpaHCopMaLii Ta mapaMeTpax 3afeKIapoOBaHMX I[LIEi. IMonin 3a HasBHicTIO mimi
HYJIbOBUX BUKU/IIB y CEPETHBOMY Y3TOIKYETHCS 3 GillbII BUPA)XXEHMM CKOPOYEHHSAM Y
MArpy™i 3 UiUTIO, OHAK MiXKBAPTHIIBHI IHTepBaJIH iICTOTHO MepeKpUBaIOTHCA. BinTak
OTPHMaHi pe3yJbTaTh JOULIBHO iHTEPIPETYBATH SK OIMHCOBE Y3TODKEHHS TOCTYITHUX
JaHWX 1 3aralbHy CIPAMOBAHICTh 3MiH, a He 5K MiATBEPDKEHHS [PUYHMHHOTO BILTHBY
camux JeKiapauii. BnposamkeHHs MexaHi3MiB ByriieneBoro KOpZIOHY B €BporIi Mae
rI00aNbHi HACHiKK, 0COGIMBO IS a3ifChKMX ekcroprepis. Ile cTBOproe THck Ha
rapMOHI3aLli0 CHCTEM 06TiKY BYITIELIO Ta CTAHAAPTIB 3BITHOCTI IIPO BUKH]IH.

MaiibythHe rmobansHOT AekapOoHi3allii BH3HAYATUMETHCS B3aEMOJIEI0 MiX
TEXHOJIOTIYHUMH IHHOBALliIMH, Te€ONOJITHYHOO KOHKYpeHIi€l0, (iHaHCOBOIO
PECTPYKTYPH3ALI€I0 Ta €CKANAI[i€l0 KIIMaTHYHUX PU3HKIB. OuikyeTbes, mo sk
€Bpora, Tak i A3is 3aIHIIATEMYTECS IEHTPATHHUMH YIaCHUKAMHU I{HOTO nporiecy, ajie
ixHi TpaekTopii menani Ginbiie 36iraTMMyThCS Yyepe3 r1o6abHi JIAHIIOTH [TOCTABOK,
MEXaHi3MH PETYNIOBaHHS BHKHIIB BYIJIELIO Ta MIDXHapOJHi paMKH YIpaBIiHHS
KriMaToM. BopHowac mepexii craHe CKNQuHIiIIMM wdepes 3pOCTAHHS CHCTEMHHX
BATpAT, 0OMEXECHHS PECYPCiB Ta HEPIBHOMipHY TMHAMIKY PO3BHTKY.

I'nobanbaui BUKITMK 3MiHM KITiMaTy TpaHChOPMyBaB e€HepreTHYHY HOJITHKY,
eKOHOMI4Hi CTpaterii Ta €KOJOTiYHe YNpaBIiHHA B ychoMy cBiTi. Konuemmis
nexapGoHi3alii K CHCTEMATHYHOTO CKOPOYEHHS BHKUIIB BYTJIEKHCJIOTO Ta3y Bij
BHPOOHHIITBA €HEPTIii, IPOMHCIIOBOI MisUIBHOCTI Ta TPAHCIIOPTY, CTAJIA [EHTPATLHOK
CTpATETI€r0 AJIs IOCATHEHHS €KOJIOTT9HOI CTIHKOCTI Ta OM'SIKIIEHHs HACTiAKIB 3MiHK
xitiMary. INepexizn 10 HU3BKOBYTIIELIEBOI €KOHOMIKH BEMarae 3Ha4HMX iHBECTHI(i. 3a
MDKHApOJHUMH OLIHKaMH, YKpaiHi 3Hafo6HThCS npubnu3HO 524 Minespau monapis
Ha PEKOHCTPYKIIIO Ta BiHOBJIEHHS, MPUYOMY 3HAaYHA YacTHMHa Gyje BHIileHa Ha

CHepreTHYHy iHQpPacTpyKTypy Ta IpOEKTH 3eleHoro mnepexoxy. LIi iHBecTHuii



CTBOPIOIOTh MOMJIMBOCTi JUIiI MOZEPHI3alil, ajle TaKox CTBOPIOIOTH (hicKanbHI Ta
¢inaHCOBI Mpo6emu.

Hexap6onizanis Ta mos's3ani 3 BilHOW 360i CYTTE€BO BIUIMHYJIHM Ha BaXKy
MPOMHCIIOBicTs. Hanpuknan, Bupo6GHULTEO cTami CKOPOTHJIOCS Yepe3 ediluT eHeprii
Ta THCK, TOB'S3aHUH 3 PETyMOBAHHAM BUKH/IB BYTIIEI0, KOMIAHIT CKOPOTHIIH 06CsTH
NiANBHOCTI, L0 IOTEHIIHHO BIUIMHYNIO Ha THCA4i poGouux Mmicus. Ipote, mepexin
CTBOPIOE HOBi MOJMJIMBOCTi IIpalleBIAINTyBAHHS Yy BIIHOBMIOBaHIN eHepreTHIi
(consuHiH, BiTpOBii, GioeHepreTui), CEKTOpax eHeproe(peKTHBHOCTI, PEKOHCTPYKIIii
Ta 3eNleHil inppacTpykTypi.

Y paMKax IUpKyJISpHOI eKOHOMIKH ebeKTUBHICTh Aekap6oHizanii JOmiIEHO
PO3rIANaTH SK 6araToBUMipHY KaTeropilo, o 0OXOMTIOE He JHLIE CKOPOYEHHS BUKH/IiB
NapHUKOBHX Ta3iB, a W piBeHb pecypcoedeKTHBHOCTI, IHHOBAIIHOCTI, CTPYKTYpHOI
MOJepHi3auil Ta iHTerpauii HU3BPKOBYIJIELEBUX TEXHOJOL y BHpOOHHMYI MpPOIECH.
Takwmii migxin mo3Bosnse mepeiite Bin BY3BKOI'O TpaKTyBaHHs JeKapOoHizalil sk
€KOJIOTIYHOrO IIPOLIECY OO0 PO3YMIiHHS ii K KOMILIEKCHOI Mojeni TpaHchopmalrii
€KOHOMIYHOI CHCTEMH.

3 METOI0 KOMILIEKCHOTO OI[iHFOBAHHS e()eKTUBHOCTI Jekap6oHizalii B yMOBax
LMPKYJISPHOI €KOHOMIKH 3alpOIIOHYBAaHO aBTOPCHKY iHTerpoBaHy Mozemb IHmekc
ribpunHoi MobinsHOCTI Ta nexapGomizamii «Hybrid Mobility and Decarbonization
Index» yn HMDI, sika noemHye eKonoriuHi, eKOHOMidHI Ta CTPYKTYpPHI IapaMeTpH
Tpaucpopmauii. TlopiBHsnbHuE aHanis iHzgexcy ribpunHoi  MOGiIBHOCTI Ta
fiekapOoHi3anii CBiTYMTE NPO CYTTEBi BiAMIHHOCTI y Mozesx HU3BKOBYTJIEIEBOI
TpaHchopManii Mix E€BpOmEHCEKEM Coro3oM, a3sificbkuMu e€KOHOMiKaMH Ta
YkpaiHoro. Lli BiamiHHOCTI OpMYIOTECS T BIIIMBOM pi3HOrO PIBHS TEXHOJIOTIYHOIO
PO3BHUTKY, CTPYKTYpH €HEPIeTHYHUX CHCTEM, iHCTUTYIIHOI CIIPOMOXKHOCTI, CTyMeHs
IHTerpalii UMPKyJIAPHOI eKOHOMIKHU Ta MacmITabiB nudposizauii.

OcobmuBicTIO yKpaiHCBKOI Mozeni € Te, mIo nekapOoHi3amis TiCHO
MOENHYETBCS 3 MUTAHHAMM CHEPreTHYHOi Ge3MeKH, MiCISIBOEHHOI PEKOHCTPYKIIii Ta
MozepHisauii inpacTpykrypu. Ha Binminy Bin 6araThox kpaiH Asii, Ze roJoBHAM
ApaiiBepoM JekapOoHisalii BHCTyNae IPOMMCIOBa KOHKYPEHTOCIIPOMOXHICTb, a60

€C, ne nomiHye KiiMaTH4He peEry/IOBaHHS, B YKpaiHi OCHOBHHM CTHMYJIOM



HU3bKOBYTJIELIEBOTO Tepexody Aelani Oinbine crae HeoOXimHICTE €HEPreTUIHOL
ABTOHOMI3allil Ta BiI0yJOBH CTIHKOI €KOHOMIKH.

PesyneraTi pospaxyHKy cBig4aTs mpo HepiBHOMIpHICTE JexapOoHi3aliiHOT
TpaHcdopmanii. Haii6inbm crabkuM KOMIIOHEHTOM MOMEN 3aIUIIAeThes PiBEHB
uupKyspHocTi exoHoMiku (CEy), ockinbku B YkpaiHi Bee me HeoCTaTHEO PO3BUHEHI
CHCTEMH TIEpepOOKH  BiAXOAiB, BTOPUHHOIO BHKOPHCTAHHS pecypciB  Ta
iHycTpiansHOi cuMGiosHocTi. Ile cBimunTs npo Te, o AexapbOoHizalis B Vkpaini
Hapa3i 3Ha4HOIO MipOIO OPiEHTOBaHA Ha eHepreTHUHMUIA TEpeXiJ, TOMi K WHUPKYIAPHUHA
KOMIIOHEHT mnepebyBae Ha erami Qopmysanns. ITo6ymoBama muHamika HMDI
03BONIMTIA TaKOX CHOPMyBaTH creHapii possutky a0 2030 poky. Bazosuit CLieHapii
nepeadadae NOCTyIOBE 3DOCTAHHS iHAEKCY 3a PaXyHOK IPOJIOBXKEHHS po3BUTKY BJIE,
LE(POBOi €KOHOMIKH Ta iHTerpalii 1o €BpONeHCHKOro KIiMATHIHOrO IIPOCTOpY.

Ilpouec nexapGomizauii B Vkpaini He MoxHa PO3YMITH SK OIHODiAHY
HaL[OHAJIBHY TPaHCHOPMALiIO, OCKITTBKH PeriOHaTbHI eKOHOMiYHi CTPYKTYPH CYTTEBO
BU3HAYAIOTh 5K iHTEHCHBHICTH BHKMIB, TaK i MOLLILHICTE cTparteriii MOM'AKIIECHHS
HacmifkiB. IIpoMmcnoBi perioHM cxigHoi Ta miBEEHHO-CXimHOL VYkpainu
XapaKTepU3yIOTbCS ~ BHCOKHM  DIBHEM BHKHJIB IIapHHKOBMX Tra3iB  depes
KOHLICHTPOBAHY METAyprilo, BADOOHMIITBO eHeprii Ha OCHOBi BYTilUIA Ta BaKy
06pobHy nmpomucioBicTs. Ha mpotusary npomy, LIEHTPAJIbHI PETiOHH IEMOHCTPYIOTh
3MilllaHy CTPYKTYpY, Jié CilIbChKe TOCIIOAapCTBO, TPAHCIIOPT Ta IIOMipHa IPOMHMCJIOBa
HiSIBHICTh CIPUSIOTH BHKHIAM, TON SK 3aximdi PETIOHM 3arajioM JeMOHCTPYIOTh
HIDKYY BYTJICLEBY IHTEHCHBHICTb Ta OiNbIIMMA IOTEeHWianm s pO3BUTKY
Bi/[HOBITIOBAHOI EHEPTeTHKH, 30KpeMa B 6ioMaci, COHAYHiM eHeprii Ta Mamux
TipOEHePreTHYHUX CUCTEMAX. ‘

Y KOHTeKCTi iekapOoHizalii cripaBeIuBHii mepexis BKITIOYAE KilbKa KITFOYOBHX
BUMIDiB sK TpaHchopMmalis pHHKYy IHpami, BKIIOYAlOYH MEpEeliArOTOBKY Ta
nepexBaiiQikaniro NpaliBHAKIB BYTiIbHOI Ta BaXKOI MPOMMCIOBOCTI, perioHaIbHa
€KOHOMi4Ha JuBepcH(iKallis, COpAMOBaHA HAa 3MEHIUCHHS 3aJEXHOCTI BiJ
MOHOTaly3¢BUX E€KOHOMIK, MEXaHi3MM COLHaIBHOrO 3aXHCTy, IO 3abes3nedyroTh

CTabUIBHICTE JOXOMIB ITiJ 9ac CTPYKTYPHHX €KOHOMIYHHMX 3pYILIEHb, Y4acTh IPOMa,



IO 03BOJISIE MICLIEBOMY HACEJIeHHIO GpaTH y4acTh y Ipouecax NpUHHATTS pillleHb
OO eHEPreTHYHOI Ta IIPOMHCIIOBOI TpaHchopMalrii.

Cuenapii nexap6omnizanii CxigHoi YKpaiHH NEeMOHCTPYIOTh, IO HaWGLIBLI
30aaHCOBaHUMH 32 06CATOM BUTPAaT i e(peKTHBHOCTI € 3aXOAM 3 MiABMINCHHS
€HeproeeKTUBHOCTI Ta iHTerpanii BiIHOBIIOBaHMX mxepen eneprii. Enextpudikanis
MPOMHUCTIOBOCTI Ma€ 3HAYHMI MOTEHIaN CKOpOYEeHHS BUKHUJIB, IpoTe moTpebye
CYTTEBHX iHBECTHIIN y MojepHi3awio indpactpyktypu. Boxamesa MeTaypris
3abesnedye omWH i3 HaWBMIMX PiBHIB pe3ynbTaTy CKOpOYeHHS BHUKHIIB, aie ii
BIIPOBA/KEHHSI OOMesKeHe BUCOKOKO BapTiCTIO Ta TEXHOIOMYHO0 ckianHicTio. [ToBHa
CHCTEMHa MOJIEPHi3allisl JO3BOJIS€ NOCATTH MAaKCUMAILHOLO edekry nexapbonizarmii,
TIPOTE € KaIliTAJIOMICTKOIO Ta MoTpebye AOBTOCTPOKOBOIO CTPATETiYHOIO ILIaHyBaHHS.
3aranoM eexTHBHUIA Mepexis BuMarae KOMOIHYBaHHS KiJIbKOX CIIEHapiiB.

Lentpaneni perionn Vkpainu, BIOgaroqn IlonraBceky, UYepkachky,
Binnnupky, Kiposorpaacsky Ta Kuisceky obmacti (3a BHHATKOM CTOJIHIL ),
XapaKTepU3yIOThCs Oinbln 36aaHCOBAHO €KOHOMIUHOKO CTPYKTYPOIO 3 MOTYKHOIO
CLIBCEKOTOCIIONapCHKOI0 6a3010 Ta TIOMipHHUM TPOMHCIIOBAM PO3BHTKOM. BUKMIM B
IUX PEerioHax MOB'S3aHi IEPEBAXHO i3 CLIBCHKHM rOCIOAapCTBOM, TPAHCIOPTOM,
ApiGHOMaCIITaGHUM BUPOGHHLITBOM Ta CIIOKHBAHHIM SHEPIIii B JXUTIOBOMY CEKTODI.

Lentpanshi perionn Ykpainu XapaKTepU3YIOThCS 3HAYHUM HeEpeasi3oBaHUM
MOTEHIIaJIOM ITiIBUIIEHHS €HeProeeKTUBHOCTI, 0COGMMBO Y XUTJIOBOMY CEKTOpi.
Bucoka wyactuna 6yniBens, mo NOTpebyIOTE TepMOMOEpHi3allii, TOBOPATH PO
CHCTEMHI NPOGNEMH EHEeproCIoXHBAHHS, chopmoBaHi e B momepensi nepioau.
Boznoyac mMonepwizanis 6yaisens no3ponse AOCATTH CYTTEBOI €KOHOMil eHeprii, 1o
poOHTE Lel HampaM omHEM i3 HaHGLIBI eeKTUBHHX 3 TOYKH 30py BHTpar i
pesynbTaty. IloctymoBe BhpoBamKeHHs IHTENIEKTyallbHUX CHCTEM obiiky Ta
OHOBIICHHS TEILIONOCTa4aHHs CTBOPIOE NEPEAYMOBH ISl MTiABHINEHHS KEpPOBaHOCTI
CHEPrOCIOXHUBAHHA. 3arajoM CEKTOp JOMOTOCIOAPCTB 3ATMIIAETECH KITFOUOBOO
:C(bepom Ui pearizanii MomiTHKH eHeproedextuHocTi. [liBHiuni perioun VYkpaiuu
BiZirpatoTh BaXIIMBY POIIb Y HalliOHATBHOMY GalaHCi OrMMHaAHHS BYTJIELIIO 3aBIAKH
3HAYHi# YaCTHHI TiCOBUX exocucTeM. BHCOKHii PiBEHB JiCOBOTO OKPHTTS 3abe3medye

CTabinbHUM mpupoanuit mormuHad CO2, mo € KIIFOYOBUM €EJIEMEHTOM IOJIiTUKH



KJIIMaTU4HOI HEeWTpanbHOCTI. BogHOYac HAasBHICTH JerpafoBaHMX Ta 4YacTKOBO
3aHen0aHuX 3eMellb (opMye MONATKOBHM MOTEHIaN IJIs BiJHOBJIEHHS €KOCHCTEM i
PO3LIMPEHHs BYIJIENEBUX MOINIMHA4iB. BUCOKHMIT piBeHb OXOIUIEHHS MpoOrpamaMu
JIICOBI/IHOBJIEHHSI TIPOTH AaKTHUBHOI JEP)KaBHOI Ta PEriOHAIBHOI MOMITHKH y cepi
CTaJIOr0 3eMJIEKOPUCTYBaHHs. Y NEPCIEKTHBI Iie TO3BOJISE TIOCHIMTH POJIb PETIOHY K
NPUPOJHOTO «BYTJenieBoro Oydepa» B HalliOHABHIM KITiMaTHYHiM cTpaTerii.

Bu3HaueHO MNpPIOPUTETHI HANPAMKH MisUIBHOCTI: PO3BHTOK LIMPKYJIAPHMX
MOXJIMBOCTE# Yepe3 CTpaTeriyHi MapTHEPCTBa JO3BOJISAE CIIUIBHE iHBECTYBaHHS Ta
PO3MOLT PU3MKIB, OMHOYACHO OTPUMYIOYM JOCTYI JO CIelialTi30BaHOL eKCIIePTH3H;
aKTHBHA y4acCTh y po3po6lli MOJITHKU Ta CTBOPEHHI rajly3eBUX CTaHIApTIB (hopMye
COPHUATIMBI PaMK{, OJHOYAaCHO IIO3MLIOHYIOYH OpraHizamii Ui JOTPUMaHHS
HODMaTHBHMX BHMMOI Ta KOHKYpEeHTHHX IlepeBar; TMpOrpaMH KyJIbTYPHOL
TpaHCc(opMallil 3aTy4arloTh CHiBPOGITHUKIB Ta KIEHTIB [0 MPUHLUIIB LUAPKYIAPHOL
€KOHOMiKH, OJJHOYaCHO PO3BHBAIOYM OpraHi3aliiiHi MOMIMBOCTI IJISi CHCTEMHOIO
MHCJIEHHSI Ta ONTHMi3alil >XMTTeBoro wuukiy. Lli mporpamu CTBOPIOIOTH CTiMKi
KOHKYPEHTHI IlepeBard 3aBAjKd BOYJOBaHHM LHMPKYJIAPHAM KOMIIETEHI[iAM.
[upkynspHa eKoHOMiKa B JekapOoHizallii sBisie co600 TpaHChOpMAIiHHUM ITiaXis,
SKUH (QyHIaMEHTATbHO MEPEOCMHCIIIOE Te, K CYCIIBCTBA YIIPaBIIsAIOThH PECYPCaMH,
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ABSTRACT

Babyar V. P. — Decarbonization processes of the circular economy —
Qualification scientific work in the form of a manuscript. Dissertation for the degree
of Doctor of Philosophy in the specialty 051 “Economics”. — West Ukrainian National
University, Ternopil, 2026. ‘

The dissertation examines the processes of formation and development of
decarbonization, proving that it is a multifaceted concept that is central to
understanding modern efforts to combat climate change, achieve sustainable
development and transform modern industrial societies. It is shown that
decarbonization is not just a technical term, it encompasses processes, systemic
changes, regulatory goals and even broader civilizational transformations. Its meaning
has changed over time, reflecting transitions from narrow industrial applications to
complex socio-ecological, economic and technological contexts. This concept operates
at several functional levels. From an environmental perspective, it aims to mitigate the
effects of climate change and protect natural systems. From an economic perspective,
it promotes innovation, investment in green technologies and the transition to
sustainable markets. Technologically, it stimulates the development and deployment
of renewable energy, energy-efficient solutions and carbon management systems.
From a legal and institutional perspective, it requires governance structures, regulatory
policies and joint international mechanisms to coordinate action at all levels. Together,
these levels illustrate that decarbonization is inherently interdisciplinary and systemic.

It has been established that an ontological understanding of decarbonization
highlights its fundamental nature - both a real process and a conceptual framework that
links human activities with environmental outcomes. Recognizing this allows societies
to plan more effectively, balancing technological progress, economic development,
social justice and environmental governance.

It is proven that the analysis of macro-relationships in logarithmic form
bonﬁrms the inverse relationship between GDP per capita and carbon intensity:
economies with higher income levels, as a rule, create a unit of added value with a
lower carbon load. This pattern is empirically consistent with the interpretation of

decarbonization as increasing resource efficiency and technological and organizational



performance. At the same time, the presence of a zero-emissions target does not
provide a clear delineation of subgroups in the available data. The distributions of
indicators overlap significantly, especially among low- and middle-income countries,
where the energy structure, technological level and starting conditions cause significant
variability in results. This suggests that the declared target is more likely to correlate
with institutional capacity and the structure of the economy within the available
observations than to act as a self-sufficient determinant of current carbon efficiency.

It is analyzed that the generalization of empirical results indicates a high
heterogeneity of decarbonization actors by type and level of governance. This
complicates intergroup comparability and requires analytical distinction between
territorial units (countries/regions/cities) and companies; for the latter, GDP and
population indicators do not form a universal basis for comparison, and therefore direct
comparisons may confuse scale effects and structural differences.

The prevalence of long-term zero-emission goals is maximum at the national
and corporate levels and significantly lower at the city and regional levels. Such a
gradient is consistent with the institutional logic of climate policy: formalization of
goals, reporting and monitoring require administrative capacity, access to financing
and policy coordination, which are on average more pronounced at the level of states
and large corporations.

Carbon intensity as an indicator of carbon efficiency has a right-skewed
distribution across all territorial groups; under such conditions, the median and
interquartile range are more informative, as they are less sensitive to extreme
observations, while the mean is sensitive to single high values. For cities, the typical
(median) intensity level is lower, while for countries and regions, the median values
are close, indicating the similarity of the central characteristics of the distribution in
the presence of differences in the prevalence of high intensity levels.

It is substantiated that the scenario emission trajectories by 2050 are
éharacterized by a decreasing median dynamics and a wide interquartile range,
reflecting differences in the initial emission levels, transformation rates and parameters
of the declared goals. The division by the presence of a zero emissions goal is on

average consistent with a more pronounced reduction in the subgroup with a goal, but



the interquartile ranges overlap significantly. Therefore, it is appropriate to interpret
the results obtained as a descriptive agreement of the available data and the general
direction of changes, rather than as confirmation of the causal impact of the
declarations themselves. The implementation of carbon border mechanisms in Europe
has a major, especially for Asian exporters. This creates pressure for the harmonisation
of carbon accounting systems and emissions reporting standards.

The future of global decarbonisation will be shaped by the interplay between
technological innovation, geopolitical competition, financial restructuring and
escalating climate risks. Both Europe and Asia are expected to remain central players
in this process, but their trajectories will increasingly converge through global supply
chains, carbon regulation mechanisms and international climate governance
frameworks. At the same time, the transition will be made more difficult by rising
systemic costs, resource constraints and uneven development dynamics.

The global challenge of climate change has transformed energy policy,
economic strategies and environmental governance worldwide. The concept of
decarbonisation as a systematic reduction of carbon dioxide emissions from energy
production, industrial activities and transport has become a central strategy for
achieving environmental sustainability and mitigating the effects of climate change.
The transition to a low-carbon economy requires significant investment. According to
international estimates, Ukraine will need approximately $524 billion for
reconstruction and recovery, with a significant portion earmarked for energy
infrastructure and green transition projects. These investments create opportunities for
modernization, but also create fiscal and financial challenges.

Decarbonization and war-related disruptions have had a significant impact on
heavy industry. For example, steel production has declined due to energy shortages and
pressure to regulate carbon emissions, and companies have scaled back operations,
potentially affecting thousands of jobs. However, the transition will create new job
opportunities in renewable energy (solar, wind, bioenergy), energy efficiency,
reconstruction, and green infrastructure sectors.

Within the framework of a circular economy, it is advisable to consider the

effectiveness of decarbonization as a multidimensional category that encompasses not



only the reduction of greenhouse gas emissions, but also the level of resource
efficiency, innovation, structural modernization and integration of low-carbon
technologies into production processes. This approach allows us to move from a
narrow interpretation of decarbonization as an environmental process to understanding
it as a comprehensive model of economic system transformation. In order to
comprehensively assess the effectiveness of decarbonization in a circular economy, an
author's integrated model, the Hybrid Mobility and Decarbonization Index or HMDI,
has been proposed, which combines environmental, economic and structural
parameters of transformation. A comparative analysis of the Hybrid Mobility and
Decarbonization Index indicates significant differences in the models of low-carbon
transformation between the European Union, Asian economies and Ukraine. These
differences are formed under the influence of different levels of technological
development, the structure of energy systems, institutional capacity, the degree of
integration of the circular economy and the scale of digitalization.

A feature of the Ukrainian model is that decarbonization is closely combined
with issues of energy security, post-war reconstruction and modernization of
infrastructure. Unlike many Asian countries, where the main driver of decarbonization
is industrial competitiveness, or the EU, where climate regulation dominates, in
Ukraine the main stimulus for the low-carbon transition is increasingly becoming the
need for energy autonomy and rebuilding a sustainable economy.

The calculation results indicate the unevenness of the decarbonization
transformation. The weakest component of the model remains the level of circularity
of the economy (CE.), since waste processing, secondary use of resources and
industrial symbiosis systems are still insufficiently developed in Ukraine. This
indicates that decarbonization in Ukraine is currently largely focused on the energy
transition, while the circular component is at the stage of formation. The constructed
dynamics of the HMDI also allowed for the formation of development scenarios until
.2030. The baseline scenario assumes a gradual increase in the index due to the
continued development of renewable energy, the digital economy and integration into

the European climate space.



The decarbonization process in Ukraine cannot be understood as a
homogeneous national transformation, since regional economic structures significantly
determine both the intensity of emissions and the feasibility of mitigation strategies.
The industrial regions of eastern and southeastern Ukraine are characterized by high
levels of greenhouse gas emissions due to concentrated metallurgy, coal-based energy
production and heavy manufacturing. In contrast, the central regions demonstrate a
mixed structure, where agriculture, transport and moderate industrial activities
contribute to emissions, while the western regions generally demonstrate lower carbon
intensity and more s potential for the development of renewable energy, in particular
in biomass, solar energy and small hydropower systems.

In the context of decarbonization, a just transition includes several key
dimensions such as labor market transformation, including retraining and reskilling of
coal and heavy industry workers, regional economic diversification aimed at reducing
dependence on mono-sector economies, social protection mechanisms that ensure
income stability during structural economic shifts, community participation that allows
local populations to participate in decision-making processes regarding energy and
industrial transformation.

The decarbonization scenarios of Eastern Ukraine demonstrate that the most
balanced in terms of cost and effectiveness are measures to increase energy efficiency
and integrate renewable energy sources. Electrification of industry has significant
emission reduction potential, but requires significant investments in infrastructure
modernization. Hydrogen metallurgy provides one of the highest levels of emission
reduction results, but its implementation is limited by high cost and technological
complexity. Full system modernization allows to achieve the maximum
decarbonization effect, but is capital-intensive and requires long-term strategic
planning. In general, an effective transition requires a combination of several scenarios.

The central regions of Ukraine, including Poltava, Cherkasy, Vinnytsia,
Kirovohrad and Kyiv regions (excluding the capital), are characterized by a more
balanced economic structure with a strong agricultural base and moderate industrial
development. Emissions in these regions are mainly associated with agriculture,

transport, small-scale production and energy consumption in the residential sector.



The central regions of Ukraine are characterized by significant unrealized
potential for increasing energy efficiency, especially in the residential sector. The high
share of buildings requiring thermal modernization indicates systemic energy
consumption problems that have been formed in previous periods. At the same time,
building modernization allows for significant energy savings, which makes this
direction one of the most effective in terms of costs and results. The gradual
introduction of intelligent metering systems and the renewal of heat supply creates the
prerequisites for increasing the manageability of energy consumption. In general, the
household sector remains a key area for implementing energy efficiency policies. The
northern regions of Ukraine play an important role in the national carbon absorption
balance due to a significant part of forest ecosystems. A high level of forest cover
provides a stable natural CO: sink, which is a key element of climate neutrality bolicy.
At the same time, the presence of degraded and partially abandoned lands creates
additional potential for ecosystem restoration and expansion of carbon sinks. A high
level of coverage by reforestation programs against an active state and regional policy
in the field of sustainable land use. In the future, this allows strengthening the role of
the region as a natural “carbon buffer” in the national climate strategy.

Priority areas of action have been identified: developing circular capabilities
through strategic partnerships allows for co-investment and risk sharing while gaining
access to specialized expertise; active participation in policy development and industry
standard setting creates an enabling framework while positioning organizations for
regulatory compliance and competitive advantage; cultural transformation programs
engage employees and customers in circular economy principles while developing
organizational capabilities for systems thinking and life cycle optimization. These
programs create sustainable competitive advantages through embedded circular
competencies. The circular economy in decarbonization is a transformative approach
that fundamentally rethinks how societies manage resources in pursuit of climate goals.
| Keywords: decarbonization, circular economy, sustainable development,
climate-neutral economy, digitalization, climate change, green transition, low-carbon
economy, transformation, emissions, extended producer responsibility, ecological
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