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Pedepar/anoTamis:

1. Y nuceprauii HaBeJleHO HOBe BUPillleHHs HayKOBOi NpobyieMu GOpMYyBaHHS TEOPETUYHUX, METOIOJIOTIYHUX Ta
OPraHi3alilHO-€KOHOMIYHMX 3aCa[l YIIPABJIHHA CTAJIMM PO3BUTKOM METAJIyPrifHOi rajy3si B yMOBax
HU3BKOBYIJIELEBOi TpaHCcPoOpMallii HallioHaNbHOI €eKOHOMIKH. [lekapOoHi3allilo METanyprii PO3IJISIHYTO SIK CKIaJOBY
IIPOMUCJIOBO] IIOJTITUKY, BiTHOBJIEHHSI BUPDOOHMNYOrO IIOTEHIiany, 30epekeHHs €KCIIOPTHOI CTIMKOCTi, 3aIy4eHHS
IOBrOCTPOKOBOT'O KalliTajly Ta 3a6e3e4eHHs CIIPaBeIJIMBOTO IIEPEX0Y MeTaypriflHUX TepUTOPiil. YTOYHEHO 3MiCT
CTaJIOr0 PO3BUTKY METAYPTiliHOI rayysi K KEpoBaHOTO MIpoLecy 3MiHM BUPOOHMYOI, TEXHOJIOTIUHOI, EHEPreTU4HOI,
PECYpCHOI, iIHBECTULIIIHOI Ta COLiaJIbHO-PETIOHAILHOI CTPYKTYPHU Tajlysi, 3a SKOro 3p0CTaHHs IPOMUCIIOBOI

PEe3YJIbTaTUBHOCTI OEIHYETHCS 31 CKOPOUEHHSIM [TUTOMUX i aB6COIIOTHUX BUKUJIIB [IaPHUKOBUX ra3iB, peCypPCHOIO



e(pEeKTHBHICTIO, JOKa30BICTIO JaHUX Ta ajallTalli€lo 10 HOBUX MPaBUJl MiKHAPOAHOI TOPriBii. CUCTEMATHU30BaHO
€BOJIIOLL}0 HAYKOBUX MiIXO/iB Bifl IPUPOLOOXOPOHHOTO KOHTPOJIIO 10 KJIIMATUYHO CYMiCHOI MOZEJIi Tajly3€BOoro
PO3BUTKY. PO3KpUTO 0COGIMBOCTI €Heproepexoiy B MeTalyprii, 1110 3yMOBJI€HI TEXHOJIOTIYHOIO POJIJIIO BYTJIELIO Y
BiZJHOBJIEHHI 3aJ1i3HOI pyy, TPUBAJIMM CTPOKOM E€KCILIyaTallii arperariB, BUCOKOIO KalliTaJlOMICTKICTIO, 3aJIEXKHICTIO
BiJl eHepreTUYHOI Ta CUPOBUHHOI iHppacTpyKkTypu. OGrPYHTOBAHO HEOOXiIHICTh B3a€MOIOTIOBHIOBAIbHOTO MTAKETa
HOPMAaTHBHO-TIPaBOBUX, EKOHOMIYHUX, (piHAHCOBO-iHBECTULIIHUX, iHpopMaLifiHUX, iHPpacCTPyKTYyPHUX, pPUHKOBUX
i conjjaIbHUX IHCTPYMEHTIB. YOCKOHAJIEHO METOIMYHUN MIOXiM 40 OLiHIOBAHHS €KOHOMIKO-TEXHOJIOTIYHOTO
NOTEHLliay HU3bKOBYTJIELIEBOIO PO3BUTKY rasysi. [IoTeHIian BU3HA4Y€HO SIK 30aTHICTb BUPOOHNYUX, TEXHOJIOTTYHHUX,
€HepreTUYHNX, CUPOBUHHUX, iIHBECTULINHUX, iIHPOpMaLIiiHNK, IHCTUTYLIHUX i KaIpOBUX CKJIAOBUX
3a0e31e4yyBaTy BilHOBJIEHHS BUIIYCKY 32 OJHOYACHOI'O 3HW)KEHHSI BYIJIELI€EMHOCTI Ta IiIBULLIEHHS] PUHKOBOI
cTifikocTi. Po3aMexxoBaHO HasgBHU, MOOiTi30BaHU i peasizoBaHui nmoTeH1ian. Po3pobieHo MeTonomnorio
rajly3eBOr0 30HaJIbHO-CLI€HaPHOTO PETYJII0BaHHS BYIJIELEEMHOCTI METaJyPrii, 110 [T0€JHY€E ABOPIBHEBUN
iHIMKaTUBHUI KOPULIOP, TEXHOJIOTIUHY CEerMeHTallil0 BUITYCKY, BU3HAUE€HHS YaCTOK BUPOOHUIITBA Y PEryIITOPHUX
30HAax, IPUYMHHY [iarHOCTUKY BiIXWUJIeHb, LOOiIp AudepeHLilioBaHNX IHCTPYMEHTIB Ta CLieHapHE IIE€PEOLiHIOBaHHS.
(akTryHa anpobariss METOIMKY 3acBigunia, mo y 2025 poni cepegHboranayseBa ByrieleeMHicTs cranoBuia 2,021
TOHHU BYTJIEKMCJIOTO ra3y B €KBiBaJIeHTi HA TOHHY CTaJli, a CTPYKTypa BUITyCKY 30epiraja 3Ha4Hy 4acTKy
BHICOKOBYTJIEL|€BUX Ta iHPOPMaLiliHO HELOCTaTHbO PO3KPUTHUX IIPOLIECiB. [JoBeLeHO, 1[0 CKOPOYEHHS abCOJIIOTHUX
BMKU/JIiB UYepe3 BOEHHE MaJliHHSI BUPOOHMULITBA HE € TEXHOJIOTIYHOIO JeKapOoHizalieo. CopMOBaHO OKpeMi KOHTypHU
HallioHaJIbHOI iHBEHTapu3allii, TEXHOJIOTIYHOrO 6€HYMAPKIHTY Ta POJYKTOBOTO 001Ky BOYJOBAHUX BUKUIIB.
Po3po6s1eH0 HOpMaTUBHO-CLIEHAPHUM MOPTQeJib TEXHOIOTIYHOI MOJiepHi3allii. 3apornoHOBaHO CTEUKXOJAEePHO-
KOOPAVHOBAaHY MOJI€JIb YIIPABJIiHHS Ta rajy3eBy [J0Ka30BY iHQPPaCTPYKTypy 32 IPUHLUIIOM OJHOPA30BOI0 30MPaHHs
i 6araTopazoBOro KOHTPOJILOBAHOTO BUKOPUCTAHHS AaHUX. [I0€eIHAHO yCTAaHOBYM MOHITOPUHT BUKU/IIB,
IIPOYKTOBUH 00JIiK BOYIOBaHUX BUKUIB, 3BITHICTb 31 CTAIOT0 PO3BUTKY, rajly3eBUil peectp i uudppoBuit
KJIIMaTUYHO-PECYPCHUI NacnopT npoaykuii. lle 3abesnedye 38’130k MiXk BUMipIoOBaHHSIM, BepuQikallieio,
(iHaHCYBaHHSM, JOCTYIIOM JI0 PUHKY Ta KOPUTYBaHHSIM rajly3€Boi NNOJIITUKU. Y OCKOHAJIEHO iHCTUTYLIIHE Ta
COlLliaJIbHO-PerioHabHe 3a0e3Me4eHHsI CIIPABEJIMBOTO IIEPEX0ly Yepes poQinoBaHHS 3a/1€KHOCTI
METaIyPrilHUX TEPUTOPIH, OLIIHIOBAHHS BIIJIMBY TEXHOJIOTIYHUX CLIEHAPIiB HA 3aWHATICTb, TEPUTOPiaJIbHI IIJIaHN
nepexopy, npo@eciiiHy niAroToBKy Mif, MifTBepIpKEHMI IOIUT Ta colliaibHui fianor. ChopmMoBaHO PiHAaHCOBO-
iHBecTHlliliHe 3a0e3MedyeHHs rajay3eBoro nopTdess Ha OCHOBI 3MmimaHoro ¢piHaHcyBaHHs. ClieHapHa notpeba y
Kamitasi ouinexa y 4,028 minbsipga espo o 2030 poky Ta 7,863 minbsapaa eBpo no 2035 poky, a edpeKTuBHA
cepeHbO3BaXXEHA BapTiCTh PiHAHCYBaHHS 3HWXKyeTbCs 3 13,436 no 7,823 BincoTka. Po3po6sieHO aBTOPChKUM
opratizalilHO-€KOHOMIYHMI MEXaHi3M [IapTHEPCHKOI peasisallii HU3bKOBYIJIEL,eBOi TpaHCcpopmalii. MexaHizm
BU3HAYa€ yYaCHUKIB, pecypcH, 3000B’13aHHSI, BillIOBiIaIbHICTb, TPaBUiIa AOOOPY IPOEKTIB, CTPYKTYPY
6araToCTOPOHHBOI YroJu, pO3IOAiJ TEXHOJIOTIYHUX, GiHAHCOBUX, PETyIITOPHUX, iIHPPACTPYKTYPHUX, COLIiaIbHUX i
BOEHHUX PU3UKIB, IOENHAHHS AEPKaBHOI MiATPUMKMU, TPaHTIB, KpeIUTIB Mi>kHapoHUX HiHaHCOBUX OpraHizariii,
rapaHTil, BIACHOTO KaliTajly Ta NepexifHux obJiirauiil. [IpoeKTHUI LVKJI 3aBE€PIIYEThCS IEPEBIPKOIO PE3YJIbTATIB i
KOpUryBaHHsAM noptdes. [IpakTrnyHe 3Ha4Y€HHS pe3yJIbTaTiB [0JISIra€ y MOXKJINBOCTI BUKOPUCTAHHS
3aIIPOINTIOHOBAHUX I10JIOKEHb OPraHaMU JEP>KaBHOI BJIa[y, MiCLIEBOTO CAaMOBPSIYBaHHS, METANYPritHUMU
nignpuemctsamy, GiHAaHCOBUMU YCTaHOBAaMU, MiKHAaPOJHUMU IapTHEPAMHU, 3aKJIaZlaMy OCBITU Ta IPOMUCIOBUMU
rpomMazamu Imig 9ac ¢popmyBaHHS IIPOrpam BiZHOBJIEHHS, leKapOoHi3aliii, aganTanii eKCIopTy, 3aIy4eHHs
iHBeCTHULIiH i 3a0€e31edYeHHs CoLiasIbHOI CTiMKOCTi.

2. The dissertation provides a new solution to the scientific problem of forming theoretical, methodological,
organizational and economic foundations for managing the sustainable development of the metallurgical industry
under the low-carbon transformation of the national economy. Decarbonisation is considered as an element of
industrial recovery, export resilience, access to long-term capital and a just transition for metallurgical regions.
The concept of sustainable development of the metallurgical industry is clarified as a managed transformation of
the production, technological, energy, resource, investment and social-regional structure of the sector. Industrial
performance is combined with lower specific and absolute greenhouse gas emissions, resource efficiency, reliable



data and adaptation to new international trade rules. The evolution of scientific approaches is systematised from
pollution control to a climate-compatible sectoral development model. The specific features of the energy
transition in metallurgy are identified. They arise from the technological role of carbon in iron-ore reduction, the
long life cycle of assets, high capital intensity and dependence on energy, raw-material and transport
infrastructure. A complementary package of legal, economic, financial, informational, infrastructural, market and
social instruments is substantiated. The methodological approach to assessing the economic and technological
potential of low-carbon development is improved. Potential is defined as the capacity of production, technology,
energy, raw materials, investment, information, institutions and human resources to restore output while reducing
carbon intensity and strengthening market resilience. Available, mobilised and realised potential are distinguished.
A methodology for sectoral zonal-scenario regulation of carbon intensity is developed. It combines a two-level
indicative corridor, technological segmentation of output, allocation of production among regulatory zones, causal
diagnosis of deviations, differentiated policy instruments and scenario reassessment. The motivational benchmark
is 1.343 tonnes of carbon-dioxide equivalent per tonne of steel and the restrictive benchmark is 1.460 tonnes.
Empirical application shows that in 2025 the average sectoral carbon intensity was 2.021 tonnes of carbon-dioxide
equivalent per tonne of steel. A substantial share of output remained associated with carbon-intensive or
insufficiently disclosed processes. The study proves that a decline in absolute emissions caused by wartime
production losses does not constitute technological decarbonisation. National inventory accounting, technological
benchmarking and product-level embedded-emission accounting are separated. A normative scenario portfolio of
technological modernisation is developed. Under the transformation pathway, average sectoral carbon intensity
declines to 1.375 tonnes in 2030 and 0.9525 tonnes in 2035 while steel output recovers. The portfolio combines
best available techniques, scrap-based electric steelmaking, direct reduced iron, hydrogen-ready solutions, low-
carbon electricity, digital accounting and shared infrastructure. A stakeholder-coordinated governance model and
an evidence infrastructure based on the principle of collecting data once and using them repeatedly under
controlled conditions are proposed. Installation monitoring, product embedded-emission accounting,
sustainability reporting, a sectoral register and a digital climate-and-resource product passport are integrated.
This creates a direct link between measurement, verification, finance, market access and policy adjustment.
Institutional and social-regional support for a just transition is improved through territorial dependency profiles,
assessment of employment impacts, territorial transition plans, demand-driven reskilling and social dialogue. A
portfolio-based blended-finance framework is formed. Scenario capital needs amount to EUR 4.028 billion by 2030
and EUR 7.863 billion by 2035, while the effective weighted average financing cost declines from 13.436 to 7.823 per
cent. An original organisational and economic mechanism for partnership implementation is developed. It defines
participants, resources, obligations, responsibilities, project selection, the structure of a multilateral agreement,
allocation of technological, financial, regulatory, infrastructural, social and war-related risks, and the combination
of public support, grants, loans from international financial institutions, guarantees, equity and transition bonds.
The project cycle ends with verification and portfolio adjustment. The practical value of the results lies in their
application by public authorities, local governments, metallurgical companies, financial institutions, international
partners, educational institutions and industrial communities when preparing recovery, decarbonisation, export
adaptation, investment and social-resilience programmes.
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