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Juceprariist Ha 3100yTTS CTyneHs jgokTopa (dinocodii 3a crneriaabHicTio 292
«MiXHapoAHI E€KOHOMIUHI BIIHOCHHH». — 3aXiJTHOYKpPAiHChKHUI HAalllOHAIbHHMA
yHiBepcureT, TepHormins, 2025.

Y nuceprtaiiii po3poOJICHO CHUCTEMY OINHKH JJIS BHUMIPIOBaHHS PO3BHUTKY
pETiOHANIBHOT ITUPKYJISIPHOI EKOHOMIKHM, 30KpeMa, B MicTi CiHbIOW, Ha OCHOBI
PO3IMVIIHYTUX €TaJOHHMX TMPAKTHUK (OPMYBAaHHS IUPKYJISAPHOI EKOHOMIKH Ta
HUPKYJSPHUX KIJIACTEPIB, 3 METOIO BU3HAYECHHS €(PEKTHUBHUX CTpaTeriii 1 MexaHi3MiB
CHPHUSHHS CTQJlOMy BHUKOPHCTaHHIO pECypCiB 1 3aXHCTy HaBKOJHIIHBOTO
CepeIOBHILIA.

JocnimpkeHno, mo HUPKyJIspHa ekoHoMika KurTaro JeMOHCTpye KOHTpPACTHY
MOJIeNIb 3aXUCTy HaBKOJUIIHHOTO CEPEJOBHINA BIAMOBIIHO JO EKOHOMIYHOTO
PO3BUTKY Ta BHKOPHUCTAHHS PECypCiB: CHUJIbHY Ha 3axo[l, ci1abKy Ha cXoal Ta
MOMIPHY B IIEHTpaJIbHUX perioHax. 3a3HaueHo, 110 € 3HAYH1 PEriOHAIbHI BIIMIHHOCTI
B OXOPOHI HAaBKOJIMIIIHBOTO cepeaoBuina. Ha cxoni icHye ABOpiBHEBaA qudepeHITiallis:
[lekin, Tanpuzine, Hlanxail 1 @yu3sHp NpanoTs A00pe (MepuIurii 1 APyruil piBHi), a
I'yannyn, [3sucy, [lansayn, XeOeii 1 JIssoHiH — ripiie (4eTBEpTHil 1 I’ ITUH PiBHI).
VY uentpansHoMy perioni Anbxo#, [llanbci Ta XeHaHb — MalOTh HU3BKUM PIBEHb
3aXMCTY HABKOJIMILIHBOTO CepeoBuIa (YETBEPTUIA Ta I’ ATUI piBHI1), TO1 K L[3gHCc,
XyHaub Ta Xy0Oeil MarTh MOMIPHUN piBEHb (TPETIH piBeHB). Y 3aXiIHOMY PErioHi
Cinbiaan, Cuuyanb, Buytpimms Monroniss ta Illensci maroTh HU3BKI PiBHI
(uetBepTuit 1 matuil piBHi), Tomi sk Tuber, Llinxait, Hincsa, 'anbcy, YyHiiH,
HOnbHans, ['yitwkoy Ta ['yanci MaroTh moMipHi a0o Kpaiill piBHI (piBeHb TpeTiid abo
BUIIIE).

VY nuceptariii  po3poOJ€HO MOJEIb PO3BUTKY PETIOHATBHOT HUPKYISIPHOI
€KOHOMIKH 3a TpbOMa BHUMIpaMU TMOKa3HHUKIB: €KOHOMIYHI, PECYpPCHI Ta €KOJIOTI4HI
noka3Huku. Bonu konuBarothes Big 0 mpo 1 micns Hopmamizanii. [Towgatok (0,0,0) €

TeopeTnyHuM, Toi sk (1,1,1) mpencrasiuse ineanbHUl MakcumMyM. Mojienb yTBOpuUiia



Ky0 y mepmioMy KBaJpaHTI, PO3AUICHUN Ha BICIM OKTaHTIB. [HAEKC pO3BUTKY
PEriOHANIbHOT LUPKYJSIPHOI €KOHOMIKM TIPEICTaBIEHO MPOCTOPOBOI0 TOYKOKO B
Mojenm, 1mo BigoOpaxae ii craryc y mneBHuid yac. Illmsx eosmrortii 1upkysaspHOT
E€KOHOMIKH Tepeadavae mepexiyi TOUOK Bif] MEPIIOTro 10 BOCBMOTO OKTAHTY 3 YacOM.
BignoBigHO necsTh MOCTITOBHUX POKIB IIISAXY PO3BUTKY PETIOHY IPEICTaBICHO
TPAEKTOPIEIO 3 IECATH MYHKTIB. JloBeIeHO, M0 NMUISIX PO3BUTKY 3a3BUYail BUCXITHUH,
ajie MOK€ 3MIHIOBATHCS 3aJIEKHO BiJl MPIOPUTETIB perioHy. Pi3HI perioHH MOXyTh
UTH pI3HUMH [UIIXaMU JUIs OJHOTO YacoBOrO psAy. AHam3 LHUX NUIAXIB
CIpSIMOBAaHWUW Ha BHABICHHS MpoOJieM, BHU3HAYCHHS HaAWKpaluxXx TMPaKTHK 1
KOPUTYBaHHS MalOyTHIX NUIAXiB, 1HGOPMYIOUU TPO MPUUHATTS pilieHb. EBomoris
IUISIXY PO3BUTKY PErlIOHAIBHOI IUPKYJISIPHOI EKOHOMIKH B1JI0OPaKEHO MPOCTOPOBOIO
TpaekTopiero Bij noyatky O Ouist 1-ro kBajgpaHTa A0 BEepIIMHH A 8-TO KBaJpaHTa.
et msax Qikcye po3BUTOK, MPUIOMY KOOPAMHATH KOXKHOI TOUKHU MPEACTABISIOTH
€KOHOMIYHI, €KOJIOTIYHI Ta COIllajibHI MOKa3HUKU KUTTE3AATHOCTI B NeBHUM vac (X,
Y, Z BiMOBIAHO).

JloBeeHO, IO CTBOPEHHSI E€KOJOTIYHOTO MEXaHI3MYy OIIIHKA € BaKJIIUBUM
3aX0JIOM JUIsl JOCSTHEHHS TpaHc@opmaillii BUCOKOTEXHOJOTTYHOI 30HU CiHBIOMH.
Peamizamiss Takux 3axoiB, SK YiTKI I, BCTAHOBJCHHS 1HIWUKATOPIB, CTBOPCHHS
MEXaHI3MiB, a TAKOX IMOCUJICHHS JEP’KaBHOI MIATPUMKH, JOTIOMOXKE CIIPUITH BUXOTY
BHCOKOTEXHOJIOTIYHOT 30HU Ta BEMKHUX IMAMPUEMCTB HA MUISX IMBHIKOTO PO3BHTKY
3€JICHUX, HU3BKOTEXHOJOTIYHUX 30H, BYIJICIEBOI IMHUPKYJISIPHOI EKOHOMIKH Ta
JOCATHEHHS  CKOOPAMHOBAHOTO  PO3BUTKY €KOHOMIKM Ta  HAaBKOJUIIHHOTO
CepeIOBUILA.

3 TOYKM 30py YIpaBIiHHSI OCHUMAPKIHTOM Yy JUCepTallii mpoaHaIi30BaHO CBITOBI
CTaHAAPTH ITUPKYJIIPHOT EKOHOMIKH, BKJIFOYAIOYM MPAKTHKy PO3BUTKY B TaKHX
KpaiHax 1 perioHax, sk €Bpomnelicbkuii Coro3, Himeuumna, ®panmisa, Smonis Ta
CHIA. e gocnimpkeHHs B MOEAHAHH] 3 MPAKTUKOIO HMUPKYJIApHOI eKoHOMIKK KuTato
MIPOAHAJI3yBAJIO TOTOYHY CUTYAI(IIO Ta IPOOIEMH PO3BUTKY ITUPKYIAPHOT EKOHOMIKH
Kuraro Ta BiINOBIIHO BUCYHYTO IIPOMO3UIIII.

[IpoananizoBaHo, 1O OEHUMAPKIHT PO3BUTKY LHUPKYJISIPHOI EKOHOMIKH B

MIPOMHUCIIOBUX KJIacTepax BKIIOYAE€ KOHTPOJbHI MOKA3HUKU HA PIBHI MIAMPUEMCTBA,



€KO-TIPOMHCIIOBOTO TApKy Ta COIlalbHI KpuTepii. 3M1iCHEHO MOPIBHIBHUN aHai3
OeHumapkiHry Ha piBHI mianpuemctBa: 3M, DuPont 1 Xerox y CIIA. Il
OaraToHaIllOHaJIbHI JIJIEpU, BUKOPUCTOBYIOUH KaIliTaa, PO3BHMHEHY TEXHOJOTIIO Ta
TaJaHT, TNependadymii OOMEXEHHS pPEeCypCiB 1 HABKOJUIIHHOTO CEPEIOBUIIA,
YMO>KJIMBUBIIIM 1HIIIATUBA MaJloOMacIITabHOI HUPKYJIIPHOiI eKoHOMiKH. JloBeneHo,
0 3aBASKHA peamizalilii MpOoeKTy 3 BUPOOHMIITBA EIIEKTPOEHEPTIi 3 YTHUIII30BaHOTO
teruta kommnanis Xinyu Iron and Steel Company ycmimHo peanizyBana edeKTUBHE
BITHOBJICHHSI Ta YTHJII3allll0 JOMEHHOTO Ta3y, II0 HE TUIBKH 3MEHIIYE BUKHUIU
MAapHUKOBHX Ta3iB, ajie ¥ 3HAYHO MOKpallye e()EeKTUBHICTh BUKOPUCTAHHS E€HEprii.
Kpim Toro, neski mignmpuemctBa B MicTi CiHBIOM TaKOXX 3MEHIIWIN CIOKMBAHHS
eHeprii Ta NABMUIMIM €(QEeKTHUBHICTh BHUPOOHUITBA LUISIXOM BIPOBAKEHHS
MepeIOBUX  €Hepro3oepiralouyux  TEXHOJIOTiH Ta  oOJlafHaHHS, TakKuX  fK
BHUCOKOE(DEKTUBHI JBUTYHHM Ta €HEepros0epirarodi jammu. 3 TOYKU 30PY MiTBUILECHHS
€(EeKTUBHOCTI BHKOPUCTAHHA pECYpCIB, HANPUKIAL, IHIYCTPis NEpPepoOKu
BIJTHOBJIIOBaHUX pecypciB y MmicTi CiHbI0 pealnidyBajia €pEeKTHBHY IMEpepoOKy Ta
YTHIII3AI[110 BIIXOAIB IIIXOM CTBOPEHHS HaJIIMHOT CUCTEMU TIEPEPOOKH.
[IpoanamnizoBaHo, 1O 1HAYCTpiaibHI Mapku Kutar 3aramoM MarOTh HUKYIUI
CTYMiHb TMPOMHCIIOBOT KOPENAIi TMOPIBHAHO 3 1HO3EMHUMH. EKoJOTiuHMIH
npomuciioBuid napk Yueleang Bay y Kurai, noaionuii 1o KapenOypra B Jlanii, mae
Hxunil crynidb (0,29 npotu 0,36), Guangxi Guigang (0,21) TakoX HMXKYMN, HIXK
amepukancbkuit Choctaw Park (0,33), ctyminp HarioHanbHOTO J€MOHCTpAIIfHOTO
napky IliBagenno-Kuraiicekoro mops (0,17) Hmwkuuii 3a smoHchkui mapk Kokxy6o
(0,26). HocnimxkeHHS TIATBEPKYIOTh, MO 3aXiAHUN 1HAYCTpladbHUN TapK MicTa
IlsapaHp Ma€e 3HAYHI MOXKJIMBOCTI JIJIA TOKpPAIICHHS IMPOMHUCIOBOI KOPEISIil
MOPIBHSHO 3 IHIIMMHU KpaiHamMu. Pa3oM 1i 3ycHiisi CIPUSIOTh CTBOPEHHIO CYCHIBHOI
atMocdepu, CHPUSTINBOI JJIs  afanTarii IUPKYJIIpHOI EKOHOMIKA EKOHOMIKH,
CIpUSHHA 30C€peKCHHIO PECypCiB, 3aXHCTy HABKOJHIIHBOTO CEPeJOBHUINA Ta
COIIAIbHO-EKOHOMIYHOMY pPO3BUTKY. Posmmpena cmiBmparsgs MK JepKaBHUM 1
CYyCIIUIBHAM CEKTOpaMHu BHpINIyBaTUME TJI00adbHI pECypCcHI Ta eKOJOTIuHI

poOJIeMH.



[IpoananizoBaHo, 110 MEPCIIEKTHBAMHU PO3BUTKY IHUPKYISAPHUX KinacTepiB €: (1)
TEXHOJIOT1YH1 1HHOBAIlii Ta OOMIH: 3aBASKH PO3BUTKY €KOHOMIKH 3aMKHYTOTO ITUKITY
KpaiHM TOTpeOyBaTUMyTh TEXHOJIOTIYHOI CIIBIpaIll, CHUIBHOI pO3poOKH Ta
3aCTOCYBAaHHS TEPEAOBHX TEXHONOTIH, (2) aepkaBHUH Jiaior 1 KOOPJAHHAIIIS:
3MILHATE  J1ajor, ¢GOpPMYJIIOI0UM Ta BOPOBAKYIOUM 3aXOJU, VY3TrOMKEHI 3
rJ100aNTbHUMH IIUTSIMH CTAJIOTO PO3BUTKY. Lle 3MEHIINTE TOpPriBeIbHI Ta IHBECTHIIIIHI
Oap’epu, CHOpUSAIOYM CHIBPOOITHUITBY Ta IHBECTHIISIM Yy cdepl UUPKYyISIpHOI
ekoHoMikH; (3) po30ymoBa MOTEHIiANly Ta HABYaHHSA: MDKHAPOIHA CIIIBIpPALS
MOCWINTh HAIIOHAILHUN JIOCBI 4Yepe3 TMporpaMu pPO3BUTKY moTeHmiany. (4)
JIEMOHCTpAIllifHI MPOEKTH Ta IUIATGOPMHU CIHIBIpaIll: PENpPEe3eHTATHUBHI MPOEKTH
LHUPKYJSIPHOI €KOHOMIKM Juii OOMIHY JOCBIAOM 1 pe3yJbTaTaMu, CHPUSIOYH
IHHOBAI[ISIM Yy TEXHOJIOTIAX Ta yOpaBiiHHI; (5) MDKHApOJHI OpraHizaiii Ta
0araToCTOpOHHI MEXaHI3MU: 1I CyO’€KTH 3MIIHIOBATUMYTh CIIBIpAIl0 B
LHUPKYJISIPHIM €KOHOMII[, BCTAHOBIIIOIOYM MIXHAPOJHI CTaHAApTH Ta HOpMH. Bonu
JIOTIOMOKYTh KpaiHam BUPIIIUTH TJ00adbHI PECYpCHI Ta €KOJOTIYHI Tpobsiemu,
JOCATHYBILY IIJIEH CTAIOr0 PO3BUTKY.

JloBeneHO, 110 B €KOHOMIIl 3 HU3bKUM DPIBHEM BHUKHU[IB BYIJICLIO MICILIEBI
OpraHu BJQJW TOBUHHI HAJIArOAWTH MIATPUMKY BEIHMKHUX MIANPUEMCTB, OKPIM
TPaAUIIMHUX METOJIB, TaKUX SK 30UIBIICHHS KpPEIUTIB 1 TMOJATKOBl TJIbIH.
Exonoriyni mopatku B MNO€QHAHHI 3 (ICKAIbHUMH CYOCHIIAMH, MOJATKOBUMH
NiIbraMH, 3€JICHUMH KpeIuTaMH Ta CTpaxyBaHHsSM, a TaKO0X EKOJOTIYHUMHU
3aKyIIBISIMA MOXYTh CKEpYBaTH MIANPUEMCTBA 0 HU3BKOBYTJICIEBUX TEXHOJIOTIH
Ta MUPKYJISAPHOTO BUPOOHHUIITBA.

OOrpyHTOBaHAa HEOOXINHICTH BIUIMBY YpSAAYy Ha  TOBEIIHKY CHOKHBaHHS
€Heprii Ta CIPUSHHS JOBIOCTPOKOBUM HU3BKOBYTJICIIEBUM MEXaHi3MaM, BKIFOYAI0UH
KOPUTYBaHHSI TPOMHCIIOBOI CTPYKTYpPH, 3a0XOUEHHS TMEPEIOBUX TEXHOJIOTIH 1
MOJIeJIeH yMNpaBJIiHHSA, MiABUIIECHHS €HEProeeKTUBHOCTI Ta CKOPOUCHHS BHKU/IIB
BYTJICIIIO.

JloBeneHa JOIUIBHICTh BpaxyBaHHS MPUHIMITB IHUPKYISIPHOI €KOHOMIKM Ha
MIKpO-, M€30- Ta MAaKpOpiBHAX Npu (OPMYBAHHI LUPKYISIpHUX KiactepiB. Ha

MIKPOPIBHI MiAMPUEMCTBA MOXKYTh CTBOPIOBATH CUCTEMHU MIKPOIMPKYJIAIi, 30Kpema,



MOKpAIyBaTH MPOLECH OYMIICHHS Ha XIMIYHHUX MIIMPHUEMCTBAX IS NEPETBOPEHHS
noOIYHUX MPOAYKTIB Ha3ald y cupoBHHY. Ha Me30piBHI CTBOpIOBaTH 1HIYCTpiaibH1
NapKy  [UPKYJSIPHOI  €KOHOMIKH, II00 CHpUSTH  00Iiry marepialiB Mk
MiAIPUEMCTBAMHU, 10 MPAIIOIOTh Ha MEPIIOMY Ta HIDKYOMY piBHAX. Ha MakpopiBHi
00’€HYBAaTH MIKpO- Ta M€30-3yCHJUIS, J€ KOXEH COI1aJbHO-€KOHOMIYHUNA YYaCHUK
BHUKOHYE TMIEBHY POJIb y 3arajJbHOMY MaKpOEKOHOMIYHOMY IIUKJIL.

OOrpyHTOBaHO, IO MPOMHCIOBUM KiactepaM Kwurtaro HEOOXiTHO MPHUIHATH
KOHIIETIIIO I[UPKYJISAPHOI EKOHOMIKH, JOCSTaloud CKOPOUYEHHS, IOBTOPHOIO
BUKOPHUCTAHHA Ta MEpepoOKU pecypciB sl GOpMyBaHHS MPOMHUCIOBUX €KOJOTTYHUX
naHioriB.  JloBegeHO HEOOXIJTHICTh 3aCTOCYBaHHS OCHUMAPKIHTY Ta PO3BUTKY
3pa3KOBUX MPOBIAHUX MIAOPHUEMCTB, ULI0 CTBOPIOBATUMYTh KOMYHIKallliiHI
mwiaropmu  Ta exoanbsiHCH. CTBOpEHHS Ta YJOCKOHAJEHHS OBTOCTPOKOBHUX
IPOMUCIIOBUX KJIACTEPHUX MEXaHI3MIB 13 PO3YMHUMH CTHUMYJIaMH Ta €(QEKTUBHUM
VOPABIIHHAM CHpPUATHUME TapMOHIMHOMY PO3BUTKY pEriOHAJIbHOI E€KOHOMIKHA Ha
OCHOBI HUPKYJISIPHUX IIPOMUCIIOBUX KJIACTEPIB.

KiarouoBi cioBa: 1upKyJaspHa €KOHOMIKA, IPOMHUCIOBHM  KiacTtep,
OCHUMApKIHT, CHCTEMa OI[IHIOBaHHS, UUPKYJSIPHI KIACTEPH, CTAIUA PO3BUTOK,
perioHalbHUNA  PO3BUTOK, mepudepiitni  TepuTopli, 3eleHa 1HGPACTPYKTypa,
€KOHOMIYHHMI  PO3BUTOK, 1HHOBAIlli, MPOMHUCIOBI  €KOJIOTIYHI  JIAHLIIOTH,

HU3bKOBYTJIELIEBA €EKOHOMIKA.



ANNOTATION

Zhong Demin. Benchmarking the formation of circular clusters. —
Qualification scientific work in the form of a manuscript.

Dissertation for the degree of Doctor of Philosophy in the specialty 292
“International Economic Relations”. — West Ukrainian National University, Ternopil,
2025.

The dissertation develops an assessment system for measuring the development
of a regional circular economy, in particular, in the city of Xinyu, based on the
considered reference practices of the formation of a circular economy and circular
clusters, in order to determine effective strategies and mechanisms for promoting
sustainable resource use and environmental protection.

It is studied that China's circular economy demonstrates a contrasting model of
environmental protection in accordance with economic development and resource
use: strong in the west, weak in the east, and moderate in the central regions. It is
noted that there are significant regional differences in environmental protection. In
the east, there is a two-level differentiation: Beijing, Tianjin, Shanghai and Fujian
perform well (levels one and two), while Guangdong, Jiangsu, Shandong, Hebei and
Liaoning perform worse (levels four and five). In the central region, Anhui, Shanxi
and Henan have low levels of environmental protection (levels four and five), while
Jiangxi, Hunan and Hubei have moderate levels (level three). In the western region,
Xinjiang, Sichuan, Inner Mongolia and Shaanxi have low levels (levels four and
five), while Tibet, Qinghai, Ningxia, Gansu, Chongging, Yunnan, Guizhou and
Guangxi have moderate or better levels (level three or higher). The thesis develops a
model for the development of a regional circular economy based on three dimensions
of indicators: economic, resource and environmental indicators. They range from 0 to
1 after normalization. The origin (0,0,0) is theoretical, while (1,1,1) represents the
ideal maximum. The model formed a cube in the first quadrant, divided into eight
octants. The regional circular economy development index is represented by a spatial
point in the model, reflecting its status at a certain time. The path of evolution of the

circular economy involves the transition of points from the first to the eighth octant



over time. Accordingly, ten consecutive years of the region’s development path are
represented by a trajectory of ten points. It is proven that the development path is
usually upward, but can vary depending on the priorities of the region. Different
regions can follow different paths for the same time series. The analysis of these
paths aims to identify problems, identify best practices and adjust future paths,
informing decision-making. The evolution of the regional circular economy
development path is reflected by a spatial trajectory from the origin O near the 1st
quadrant to the vertex A of the 8th quadrant. This path captures development, with
the coordinates of each point representing economic, environmental, and social
indicators of viability at a given time (X, Y, Z, respectively).

It is proved that the establishment of an environmental assessment mechanism
IS an important measure to achieve the transformation of Xinyu High-tech Zone. The
implementation of measures such as clear goals, setting indicators, establishing
mechanisms, and strengthening government support will help promote the high-tech
zone and large enterprises to enter the path of rapid development of green, low-tech
zones, carbon circular economy, and achieve coordinated development of economy
and environment.

From the perspective of benchmarking management, the thesis analyzed the
global standards of circular economy, including the development practices of
countries and regions such as the European Union, Germany, France, Japan, and the
United States. This study, combined with the practice of China's circular economy,
analyzed the current situation and problems of China's circular economy development
and put forward proposals accordingly.

It is analyzed that the benchmarking of circular economy development in
industrial clusters includes enterprise-level benchmarks, eco-industrial park-level
benchmarks, and social criteria. A comparative analysis of enterprise-level
benchmarking is carried out: 3M, DuPont, and Xerox in the United States. These
multinational leaders, using capital, advanced technology and talent, have anticipated
the limitations of resources and the environment, enabling small-scale circular
economy initiatives. It is proven that through the implementation of the waste heat

power generation project, Xinyu Iron and Steel Company has successfully realized



the efficient recovery and utilization of blast furnace gas, which not only reduces
greenhouse gas emissions but also greatly improves energy efficiency. In addition,
some enterprises in Xinyu City have also reduced energy consumption and improved
production efficiency by introducing advanced energy-saving technologies and
equipment, such as high-efficiency motors and energy-saving lamps. In terms of
improving resource efficiency, for example, the renewable resource recycling
industry in Xinyu City has realized the efficient recycling and utilization of waste by
establishing a reliable recycling system.

It is analyzed that China's industrial parks generally have a lower degree of
industrial correlation compared with foreign ones. The Yueleang Bay Ecological
Industrial Park in China, similar to the Danish Karenburg, has a lower degree (0.29
vs. 0.36), Guangxi Guigang (0.21) is also lower than the American Choctaw Park
(0.33), the degree of the South China Sea National Demonstration Park (0.17) is
lower than Japan's Kokubo Park (0.26). Studies confirm that the Western Industrial
Park of Qian'an City has significant potential to improve industrial correlation
compared with other countries. Together, these efforts contribute to creating a social
atmosphere conducive to the adaptation of the circular economy, promoting resource
conservation, environmental protection and socio-economic development. Enhanced
cooperation between the public and private sectors will solve global resource and
environmental problems.

It is analyzed that the prospects for the development of circular clusters are: (1)
technological innovation and exchange: due to the development of a closed-loop
economy, countries will need technological cooperation, joint development and
application of advanced technologies; (2) government dialogue and coordination:
strengthen dialogue by formulating and implementing measures consistent with the
global sustainable development goals. This will reduce trade and investment barriers,
promoting cooperation and investment in the circular economy; (3) capacity building
and learning: international cooperation will strengthen national expertise through
capacity building programs; (4) demonstration projects and cooperation platforms:
representative circular economy projects to share experiences and results, promoting

innovation in technology and management; (5) international organizations and



multilateral mechanisms: these entities will strengthen cooperation in the circular
economy by setting international standards and norms. They will help countries solve
global resource and environmental problems by achieving sustainable development
goals.

It is proven that in a low-carbon economy, local governments should establish
support for large enterprises, in addition to traditional methods such as increased
loans and tax breaks. Environmental taxes, combined with fiscal subsidies, tax
breaks, green credits and insurance, and green procurement, can guide enterprises
towards low-carbon technologies and circular production.

The need for government to influence energy consumption behavior and
promote long-term low-carbon mechanisms is justified, including adjusting the
industrial structure, encouraging advanced technologies and management models,
improving energy efficiency and reducing carbon emissions.

It is proven that it is appropriate to take into account the principles of the
circular economy at the micro-, meso- and macro-levels when forming circular
clusters. At the micro-level, enterprises can create micro-circulation systems, in
particular, improving the purification processes in chemical plants to convert by-
products back into raw materials. At the meso level, establish circular economy
industrial parks to facilitate the circulation of materials between enterprises operating
at the first and lower levels. At the macro level, integrate micro and meso efforts,
where each socio-economic participant plays a certain role in the overall
macroeconomic cycle.

It is argued that China's industrial clusters need to adopt the concept of circular
economy, achieving resource reduction, reuse and recycling to form industrial
ecological chains. It is proved that the need for benchmarking and the development of
exemplary leading enterprises to create communication platforms and eco-alliances is
needed. The establishment and improvement of long-term industrial cluster
mechanisms with reasonable incentives and effective management will promote the
harmonious development of the regional economy based on circular industrial

clusters.
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