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TEPMIHONOIYHA BA3A HAYKOBUX QOCNIAXKEHDb
30BHILWHbOEKOHOMIYHOI AIANbHOCTI

B cTyn. 3oeHiwHboekoHOMIYHa dissnbHicmb (3EL]) eidicpae eaxnuey ponb y nidmpumyi ma po3eumky yKpaiHCbKOi eKOHO-
MiKu, w0 € 0cobsiueo 3Ha4YyW,UM 8 yMogeax nosHoMacwma6bHoi pocilicbKo-yKpaiHcbKof eiliHu. Po6oma Had ¢hyHOaMeHManbHUMU
acnekmamu 9ocnidxeHb 308HiWHBLOI mopezieni i 3E[] 3a2zanoM € 8HECKOM yKpaiHCbKUX HayKO8Uie y pOo3WUpPeHHs 3a2allbHO20
meopemu4Ho20 6a3ucy ma HadaHHs1 MoXnueocmeli 0o (020 NPuKIadHo20 3acmocyeaHHsI.

MeToau. Poboma Had cmammero nompebyeana 3acmocyeaHHss Memody eus4yeHHs1 ¢haxoeoi slimepamypu Onsi o3Haliom-
JIeHHs1 3 Hasi8HUMU meopemuYHUMU KOHUYenyismu ma nodasibwumM ix docnideHHAM MemodamMu aHai3y, MopieHsIHHSI ma cCUHme3sy.

Pe3ynbTaTtun. 3dilicHeHo 025150 HayKo8uUX HarnpayroeaHb i3 308HiWIHbOEKOHOMIi4YHOI disnbHOocmi ma nposedeHo Aociii-
OxxeHHs1 i mepMiHonoziyHoi 6a3u. [I[pedcmaesieHo K/1Y08i MOHAMMSI ma MNoKa3HUKU, W0 sUKopucmoesyromscs Ol Xapakmepuc-
muku 3E[]. lpoaHanizoeaHo ocHOBHi meopemuyHi Nidxo0u 0o 8U3Ha4€HHS 308HiWIHLOEKOHOMI4YHOT BisifiIbHOCMI 51k 8UGY eKOHOMIYHOT
(2ocnodapcbkoi) dissnbHOcmi, cyKynHocmi 30ilicHro8aHuUX onepayili ma esukoHyeaHux ¢yHKyil, cucmemu e3aeMo0ii cy6'ekmie Ha
Mi)XHapoOHOMY pieHi, a maKoX sIKk MexaHi3My iHmezpauyii HayioHasibHOI eKOHOoMiKu y ceimoee 2ocnodapcmeo. Ocobnuesy yeazy
npudineHo mixoucyunsiHapHoMy nioxody, 32i0HO 3 ssKkumM 6yJs1I0 onpaybo8aHO HaykKoei pobomu He fluwe e4YeHUX-eKOHoMicmis,
a U Haykoeuie y cghepi 2ceoepadpii, o dae 3moz2y docnidxyeamu 3E[] y wupwomy koHmekcmi 2nobanizauyiliHux npoyecie ma
npocmoposux 83aeMo38'A3kie. Bug4arombcsi OCHOBHI Nnidxodu 00 OYiHKU 308HiWHLOEKOHOMIi4YHOI disiibHOCMi Yepe3 cucmemy
rnokasHukis, ujo do3eoJsisromb aHaslisyeamu cmaH 308HiWHbLOEKOHOMiYHO20 KOMIIIeKCY KpaiHu, 30Kpema maki OaHi, ki po3Kpu-
earomb iHghopmauiro npo obcsieu mopeieni, cmpykmypy (moeapHo-nocriy2oey, 2eo2pagiyHy), pieeHb 3asy4YeHocmi y npouyecu
2no6ansHoi mopeieni mouo.

BucHoBku. Bid3HayeHo eidcymHicmb eduHO20 nidxody Ao eu3HavyeHHs mepMiHie, noe'a3aHux i3 3E[, wjo 3ymoesnioe
HeobxidHicmb iXHBO20 cucmeMHO20 aHasizy ma ymo4HeHHsi. [I[pedcmaeneHa po6oma 0ae KOMIJIEKCHe Ysi8/IeHHsI NMpo 3acobu
ouiHku 3E[], wjo moxe 6ymu KopucHUM OJ1s1 N0GasibWuX HayKoeux A0cCliOXeHb | Mamu npakmuy4He 3acmocyeaHHsl.

Knw4yoBi cnoBa: 308HIWHLOEKOHOMIYHA OisiIbHiCMb, 308HIWHS Mopeiesisi, mepmiHonoziyHa 6a3a, MOHIMMSs ma rnoka-

3HUKU, 2eo2paghiyHi acnekmu AociOXKeHb.

Bctyn

30BHiLWHbOEKOHOMIYHA AisnbHicTb (3EM) € Baxnusoto
CKNagoBOK AN AepXaB 3 PUHKOBOK eKOHOMiKow. BoHa
AaE 3MOry 3HaxoguTW NIANPUEMCTBAM HOBi PUHKM 30yTy,
CNpusoYN iX 3pOCTaHHIO, @ Pa3oM i3 HUMU TaKoX 3pocTae
HauioHanbHa ekoHoMika. KopucTb Big 3anyyeHocTi y npo-
Luecu MikHapoAHoi Toprieni Ana gepxae Ta ix cyO'ekTiB
rocnoAaptoBaHHs Ha LbOMY He 3akiH4yeTbcs. 30Kpema, i3
30BHILIHBbOIO TOpriBret, 3'ABNSETbCA MOXMIMBICTb BinbLu
eeKTMBHO BMKOPUCTOBYBAaTW HasBHi pecypcu, 3anyvaTu
iHBeCTUMUiT, po3lwmMpioBaT Ta nowwmptoBaTu chiBnpauto i3
3aKOPAOHHUMN NapTHEPaMK 3 EKOHOMIYHOI Ha iHLWi cdepun
OistNnbHOCTI TOLO.

JlocarHeHHs MakcMMarnbHOTo NoTeHLiany posBuTky, edek-
TUBHA y4acTb Ta ynpasniHHA NpouecaMu Lboro BUay eKoHo-
MiYHOI AisinbHOCTI NOTPebyoTb, 30KpeEMa, TEOPETUYHOIO (OyH-
AaMeHTy y opMi HayKOBMX AOCHimKeHb. Y pamkax Lboro
BaXXINMBOK € CMiMbHICTb TepMiHONOriYHoi 6a3u, LWo cknaga-
€TbCA 3 NOHATL Ta NOKa3HUKIB, WO xapakTepusytotb 3E[] Ta
AKOKO ONepyTb HAYKOBLIi B NPOLLECi CBOET HAYKOBOI AiSANbHOCTI.
Omxe aKTyanbHUM € NPOBeAeHHsT AOCNIAXEHHS, WO A03BO-
nuTb 3ibpaTtun Ut TepMiHonoriyHy 6a3y 1 okpecnuTh nigxou
[0 TpakTyBaHHS il CKNagoBUX eneMeHTIB.

BucBiTneHHs nigxoais 40 BU3HAYEHHs TepMiHa "30BHILLHBO-
€KOHOMIYHa [isiNbHICTL", 30KpemMa, npeacTaBneHo y Aocni-
oxenHi (Topgononos, 2016), B sIKOMy 34iICHEHO oOrnsA

€KOHOMIYHUX Teopiln, NOB'A3aHNX 3i CTAHOBMEHHSM cdepu
3E[, i 3pobneHo nobipky AediHiLin AaHOro MOHATTS Bif
pisHMX HaykosuiB. [Jocnigmslum ix, y4eHUN-eKOHOMICT po-
OUTb BMCHOBOK MpO MpoBGMeMHICTb Ta HaBiTb BiACYTHICTb
NOHATINHO-KaTeropianbHOro anapaTy UbOro BuAy Aisnb-
HOCTI, L0 30Kpema BUMMUBAE i3 CynepevyHoCcTen A0 po3y-
MiHHs1 3E[] y HOpMaTUBHO-NPaBOBMX aKTax.

baraToacnekTHiCTb TepMmiHa "30BHiLUHbOEKOHOMIYHA
OisnbHICTE" Ta BiACYTHICTb Moro yHidikauii nposBnseTbcs
nig, Yyac po3rnsgay HayKoBUAMW HanbinbL nowmpeHnx nig-
XOZiB A0 TPaKTyBaHHS LbOr0 MOHATTS Yy BCTYMHUX 4acTu-
Hax iXHiX gocnigXeHb, sk oT y poboTi (MpokonuwunH, TpyLw-
kiHa, & CepbiHa, 2022).

EBontouito B HaykoBUX MOrNsaax Ha po3yMiHHA TepMiHa
"30BHILLHBOEKOHOMIYHA AiAnbHICTL NignpuemcTasa” BMBYanu
A. 0. MorpebHsik Ta T.HD. XOoMeHKo, cucTemaTu3yBaBLUK
niaxoam 4o Noro BU3Ha4YeHHs Ta BCTAHOBUBLLIW NepeBaru i He-
nonikv. BignosigHo Ao 3i6paHnx XapakTepuCTUK BOHWU O3Ha-
4YnnM OCHOBHI B1au Ta dopmu peanisauii 3E[, a Takox 3a-
NPOMOHYBanu BrnacHe Po3yMiHHS CYTHOCTI LibOro TepmiHa sik
CYKYMHOCTI pi3HOro poay yHKLiN NignpMeEMCTBa, LLO BiAnoBi-
0aloTb 30BHILLUHBOEKOHOMIYHUM 3B'i3kaM JepXxaBu Ta MoB's-
3aHi 3 MOro BMXOOOM Ha MiXKHaApPOOHWI PUHOK i y4acTio B 30B-
HILULHBOEKOHOMIYHKX onepawisix, siKi € Y3romKeHmu 3 BUpoo-
HMYMM MPOLIECOM Ta LinsiMM pO3BUTKY LIbOTO NignpueMcTaa
(MorpebHsik, & XomeHko, 2016).

© Oanunescbkuit AHaTonin, YniraHeub Ceprin, 2025
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Posrnsg nigxonis 40 BM3HAYEHHS TEPMiHA "30BHILLHBO-
€KOHOMIYHa AisnbHicTh" nposoguna 0. [. BiTko, 3actocy-
BaBLUM MeTOA4 MOPCONOoriYHOro aHanidy, Wwo gano 3mMory
BCTAHOBWUTM KIHOYOBI XapakTepucTukm Ta o3Hakn 3E[. Ha-
[aHO YyTOYHEHE BU3HAYEHHS MOHSTTS SK cneundivyHoro Buay
rocrnoAapcbKoi AisNbHOCTI, WO CTOCYETbCA (PYHKLIOHYBaHHS
Ta B3aemopiji cy6'exTiB Ha MixxHapogHoMy piBHi (BiTko, 2016,
2017). HaykoBuMUA Takox po3rnsiHyna HaykoBi nigxoaw Ao
BU3Ha4eHHA noHATTs "SEO" uepes pisHi acnekTu: cuctemy,
€KOHOMIiYHe sBuWLLe, Mpouec, CKNagoBy HapogHOrocno-
0apCbKOro KOMMIIEKCY, MXKHapOAHY TOProBESIbHO-EKOHOMIYHY
DisNbHICTb, CYKYMHICTb onepauiv i yHKUin Towo. [Jekomno-
3u1Lis TepMiHa Aana 3Mory BYEHi BU3Ha4YUTU eNeMeHTN 3Mi-
CTY HasiBHUX BU3Ha4eHb, ixHi nepeBarn, Hegoniku Ta Aouinb-
HICTb BUKOPUCTaHHSI OKPEMMX O3HaK.

Y pocnigxeHHi (3aa4kiBcbka, 2020) HagaHo xapakTe-
PUCTMKY HayKOBUX NiAXOAiB A0 BU3HAYeHHs TepmiHa "3EN"
Ta 34iMCHEHO noAin Ha BuMAuW, bopMu i TUNK 30BHILLHBO-
€KOHOMIYHOT JianbHOCTI 3a BUBeAEHUMU knacudikauin-
HUMU O3HaKaMMu.

3HayHa KiNbKiCTb HasiBHWUX [AOCMiOXeHb CYTHOCTI Mo-
HATTS 30BHILUHBOEKOHOMIYHOI AiSiNbHOCTI NpeacTaBneHa
BYeHMMU-ekoHomicTamu. Ockinbkn 3E[] — GaratoacnekTHe
NOHATTH, AOKA30M 4YOro € CynepeyvHocTi 3 nigxogamu Ao
MNOro BU3HAYEHHS, BaXKNMBUM CTae OnpautoBaHHA TEPMiHO-
noriyHoi 6a3n 3 HayKoBUX OOCNIAXEHb He Nnuile npeacTas-
HUKIB €KOHOMIYHOI HayKOBOi cdpepu, a i y4eHux-reorpadis.

O0'ekTOM UBOro AOCHIMKEHHS BUCTYNalOTb HAYKOBI
poboTn y cchepi 30BHILLIHBOEKOHOMIYHOT AiSNbHOCTI, a Npea-
MeToM — TepMiHornoriyHa 6asa 3E[.

Mema — pocnigntn Ta ynopsiakyBaTu TepMiHOMOriYHY
6a3y, sIko onepyrloTb BITYM3HSHI HAyKoBUi Nig Yac gocni-
[>KeHb 30BHILLHBEOEKOHOMIYHOI AifNbHOCTI.

Tak, cepep 3aBAaHb Li€i HAyKOBOI pobOTU BUAINSAEMO:
ornag nitepatypuy 3a TEMOK AOCHIIKEHHS; BU3HAYEHHST OC-
HOBHUX MOHSITb Ta 3iCTaBIEHHs NIAXOAIB A0 X PO3YMiHHS;
NPEeACTaBMNEHHsT KIMOYOBMX MOKa3HWKIB, LLO BUMKOPUCTOBY-
I0TbCS AN1A XapakKTepUCTUKN Ta gocnigxeHb 3EL.

Metoamn

MpoBeneHHs [OCMIMKEHHS BMMarano 3acTOCyBaHHS
MeTody BMBYEHHS paxoBoi mniTepaTypw, WO [ano 3mory
O3HaNOMUTUCS 3 HASIBHUMU TEOPETUYHMMMU KOHLENUismu.
MeTogom aHanisy HayKoBuMX cTaten, MoHorpadin, gucepta-
Ui, HOPpMaTUBHMX OOKYMEHTIB Ta iHWNX OXepen BCTaHOB-
JNIeHO OCHOBHI NiAX0AM 00 BU3HAYEHHS KITHOYOBUX TEPMIHIB Ta
NoKasHWKIB, TEHAEHLIN PO3BUTKY AOCHIOKEHb Ta iX pesyrb-
TaTiB. BuKopuCTaHHs MOPIBHSIHHSA $IK HAyKOBOro MeToay
Oyno HeoOXiAHUM OIS BUSIBNEHHS NOAIGHMX i BiAMIHHMX pucC
MiXX pisHUMM nigxogamu Ta KoHuenuisMmu. 3icTaBneHHs
OKpEeCcnuno 3akoHOMIPHOCTI Yy (hOpMYyrOBaHHI TEpMIHIB Ta
OCHOBHIi KpuTepii ouiHlOBaHHA. MeTogoM CUHTE3y y3aranb-
HEHO OTPMMaHi pe3ynbTaTu, NOELHABLUN OKPEeMi AOCNigHU-
LbKi nigxoawm B LiniCHY KapTUHY 3HaHb Ta chopMyBaBLUU Tep-
MiHonoriyHy 6a3y, Ha siKili MOXyTb 'PyHTYBaTUCh NoAarnbLui
HayKOBI AOCAiIAXEHHS 30BHILLHLOEKOHOMIYHOI OisiNIbHOCTI.

PesynbtaTtun

[ocnimkeHHI0 30BHILLHBOEKOHOMIYHOI OisNbHOCTI YKpaiHu
NPUCBSYEHI YMCNEHHI HayKoBi nybnikauii, nepeaycim yYyeHux-
E€KOHOMICTIB, AKi MOCIYroBYHOTbLCSA 3HAYHO KiNbKICTIO TEPMIHIB.
BTim, HaBiTb BNacHe "30BHiLLHLOEKOHOMIYHA AisinbHicTL" (SEL)
SIK NMOHSATTS HE MA€E €AMHOTO NiAxoay A0 CBOro BU3HAYEHHS.

PosrnsHemo sk TpakTyeTbCsl Lie TEPMIH Y 3aKOHO4aBCTBi.
Tak, 3akoH YkpaiHu "Tpo 30BHILUIHLOEKOHOMIYHY AiSNbHICTL"
(1991) BM3Hayvae ii Ak [iAnbHICTE Cyb'ekTiB rocnogapcbKoi
AisinbHOCTi YKpaiHu Ta iHO3eMHUX CyG'eKTiB rocrnoaapchkoi
OiANbHOCTI, @ TakoX LiSNbHICTb OEPXXaBHUX 3aMOBHUKIB 3
0BGOPOHHOrO 3aMOBMEHHST Y BUNaAKax, BUSHAYEHNX 3aKOHaMU
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Ykpainu, wo nobyaoBaHa Ha B3aEMOBIOHOCUMHAX MK HUMM,
Mae MicLie siK Ha TepuTopii YKpaiHu, Tak i 3a ii Mmexamu.

Moxemo cTBepaAXyBaTH, LLIO NPeACTaBeHe BU3HAYEHHS
OXONJIIOE LUMPOKE KOO MOXIMBMX BapiaHTIB NignpueMHULb-
KOi OisnNbHOCTI, SIKi MalTb MicLe Yy napTHepCbkin B3aemopii
BITYM3HSAHUX Ta 3apyOiXKHUX KOMMNaHIN abo Byab-SKUX iHLLINX
cyb'ekTiB rocnoaaptoBaHHs.

YeprosBum npuknagoM BiACYTHOCTI €OHOCTI Yy BU3Ha-
YEeHHi JaHOoro NoHATTA € Te, Wwo Focnogapcbkuii Kogeke
Ykpainm (2003) Hapae we ogHe TpakTyBaHHS 30BHILLHbO-
€KOHOMIYHOT AiANbHOCTI, Mg 1KoK PO3yMieTbCS Taka roc-
nogapcbKka AisnbHICTb, sIka B Npoueci ii 34iINCHEHHSA NOT-
pebye nepeTuHaHHs MUTHOTO KOPAOHY YKpaiHu ManHOoM
[...], Ta/abo poboyoto cunoto.

BnacHe, Butokn TepmiHa "3E[1" noxooaTe 4O €KOHOMIY-
Hoi pedpopmun 1987 p., HanpukiHui icHyBaHHa CPCP, ska
nepenbavana 3MeHLWEeHHS MOHOMONiT AepXKaBn Y 30iNCHEHHI
€KOHOMIYHUX onepaulill Ta HagaBana MOXNIMBOCTI 6esno-
cepegHbOo MigNpMEMCTBaM BECTU L AiSNbHICTb, Y TOMY
4Yuncni Ha 30BHiWHIX pyuHKkax (LUkypynin Ta iH., 2012).

O. B. Wkypynin 3i cnisaBTOpamun TBEpAsTL NPO opMy-
BaHHS1 JBOX OCHOBHWX MOHSITb HA OCHOBI rOCNOAAPChKUX Mia-
XO0AiB A0 BeAEHHS 30BHiLLHBOEKOHOMIYHOI AisNbHOCTI — BNa-
cHe "3EQ" Ta "3E3" (30BHIiLLHLOEKOHOMIYHi 3B'A3KN).

CyTHictb 3E[] BOHU BMABNSAOTL Y TOMY, LLO BOHa € CMo-
COBOM BKIMOYEHHS OKPEMUX KpaiH (y TOMy unchi i YKpaiHu)
[0 3aranbHOCBITOBOI CMCTEMMW FOCNOAapCcTBa, AO3BOSSHYMN
Takum YMHOM AO€OHaTUCb A0 NPOLECIB MiKHApPOAHOro
noAiny npaui Ta MbxHapoaHoi koonepaduii.

Mig 30BHILUHEOEKOHOMIYHUMU 3B'A3kaMu Li HayKoBUi
pO3yMitoTb CyKyMnHiCTb 3acobiB, hopM i MeETOAIB 30BHILLHBO-
€KOHOMIYHMX BigHOCWH MiX kpaiHamu. [Mig npuamoto katero-
pii exoHOMikun BOHW posrnsgatoTb 3E3 sk cucremy ekoHoMmiy-
HUX B3aEMOBIOHOCWH, LLIO BUHWMKAE K HACMiAOK PyXy Pi3HO-
MaHITHUX pPecypciB MiXX gep)XaBaMu CBiTY Ta iX OKpeMumu
cyb'ekTamu rocnoaproBaHHs.

PoamileHHs Ta pyx Uux pecypciB y NpocTopi cTae no-
nem gocnigXeHb ANs HAyKOBLIB Y cdpepi reorpadii.

Okpim BU3HadeHHsA 3E3, y npaui npeacTaBneHnx HaykoB-
LiB HagaeTbCcs Knacudikauis Lumx 3B'A3kiB 3a Bugamu ta op-
Mamu. 3oKpemMa NPOMoHYETLCS iX NOAIN Ha BUAW 3a Hanps-
MOM TOBapHOro MOTOKY Ta 3a CTPYKTYPHOIO 03Hakoto (puc. 1).
Cepea dopm 3E3 Hacamnepen BMAINALTLCA BriacHe TOpriB-
ns, a Takox 6apTep, TypwuaMm, Mi3VHT, KOHCANTUHT, iHXWHi-
PWHT, dopaH4ai3unHr, 06MiH iHdbopmaLieto ToLLo.

3a HampsAMOM 3a CTPYKTYpHOIO
TOBApHOI'O IIOTOKY: O3HAKOIO:
[ 30BHINIHBOTOPrOBEIBbHI ]
ExcrioptHi
[ dinaHCoBI ]
[ Bupobuunui ]
ImMnoptHi
[ IuBecTHIiiini ]

Puc. 1. Buam 30BHilLHLOEKOHOMIYHUX 3B'A3KIB
(yknapeHo aBTopamu 3a (LUkypynin Ta iH., 2012))

Bueni-reorpacom  H. B.Tycea, TI.O.Kynewosa Ta
J1. B. Kntouko y noci6bHuky no 3E3 Ykpainn, nogibHo go 3ra-
OyBaHWX BULLE HaYKOBL|iB-€KOHOMICTIB, TPaKTYOTb 30BHiLL-
HbOEKOHOMIYHI 3B'AI3KM Sk B3aEMOOOMIH pi3HUMK pecypcamu
3 iHWKUMK KkpaiHamu cBiTy. OgHaK BOHM TakoX PO3LLUMPIOTL
3HAYeHHsI LbOro TepMiHa, 4OA4AKYM Y MOro 3MICT: B3AEMOZI0
NONITUYHUX HCTUTYLIN NS pe3ynbTaTUBHOMO BUPILLEHHS
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CBITOBUX BUKIWKIB; PO3BUTOK KYNbTYPHUX, OCBITHIX 1 IHLIMX
CYCMiNbHMX Ta 0COBUCTMX 3B'A3KIB; Pi3HI hopMaTh EKOHOMIY-
HOI Ta HayKOBO-TexHiYHOI cniBnpaui Towo (Fycea, Kyne-
woea, & Kntouko, 2016).

B kiHLEeBOMY nigCcyMKy aBTOPU y3aranbHIOKTb PO3YMiHHSA
30BHILLHBOEKOHOMIYHMX 3B'AI3KIB K KOMMIIEKCHOI CUCTEMU
pisHodbopMaTHOI MiXkHapoaHOI B3aemMogii gepkas Ta ix cyb'ek-
TiB y BCiX cdhepax eKOHOMIKM.

CniBBiQHOCAYN MOHATTA 30BHILLHBOEKOHOMIYHOI AisiNbHO-
CTi Ta 30BHILUIHBOEKOHOMIYHUX 3B'A3KIB, BULLiEe3a3Ha4YeHi aB-
TOpUW A0XOAATb BUCHOBKY, Lo 3E3 BkntovatoTb B cebe cykyn-
HicTb BuAiB 3E[] neBHOT AepxaBu Ta il cyb'ekTiB rocnogapchb-
KOT BiSANbHOCTI y BCiX cdpepax eKoHOMIKM. BigmiHHOO 03Hakoo
30BHILUHBOEKOHOMIYHOI AisSNbHOCTI HA3MBAETLCHA came nepe-
MiLLIEHHS Yepe3 KOPAOHU AepXaB ToBapiB, MNOCMYr Ta iHLWMX
pecypciB. 1o BiamiHHOCcTeln y cniBigHoweHHi 3E3 Ta 3E[
3rajaHuMuy HaykoBUsiMU-reorpadamu HanexuTb Te, wo 3E3
peani3oBylOTbCSl HA MaKpOEKOHOMIYHOMY (MiXOEep>KaBHOMY)
piBHi, B Ton Yac Kk 3E[] 3ailCHI0ETLCA NepeBaXKHO Ha MIKpo-
piBHI (piBHI OKpemux Cy0'eKTiB rocnogaptoBaHHs — KOMNaHiw,
nignpuemcTs, 06'eaHaHb, OpraHisaLi ToLo).

3anponoHoBaHi O. B. Wkypynin Ta ii koneramu-
ekoHomictammn Buan 3E3 (puc. 1) HaykosUi-reorpacm
H. B. lN'ycesa, I'.O. Kynewoga Ta J1. B. Krntouko 4ONOBHIOIOTH

i poO3WMpPIOTL 3a AOAATKOBMMU O3Hakamu (yHKLioHarnb-
HOIO; 4aCoBOI; TepuTopianbHOK; OpraHi3auinHow; piBHEM
PO3BUTKY KpaiH; METOAOM pearisalii; CTPYKTYpOl 3B'si3KiB
Ta iH.). 3E3 posrnsgatoTbest He nuwe 3 Nornsay iCTopu4Hol
Ta EKOHOMIYHOI KaTeropih, a M cycninbHo-reorpagivHoi.
30BHILLHLOEKOHOMIYHI 3B'A3KM 3a CyCninbHO-reorpadiyHum
nigxo4oM MOXHa po3rnsigatv sk BcebiYHU NpocTopoBuMN
aHani3 poarany>XeHoi Ta BCEOCSKHOI CUCTEMU NOTOKIB TOBa-
piB, hiHaHCOBUX pecypciB Ta MixHapoaHwux nocnyr. Li no-
TOKM (pOpMYHOTbCS 3 MaclTabHMX 0OMiHHUX onepauin Mk
KpaiHaMu Ta OKpemMumu perioHamu CBiTy, Bigobpaxaioun
npoLecu iXHboi creujianisauii y BApoOHULTBI Ta NocTavaHHi
npogaykuii. M'eorpadiyHe pgocnigpxeHHa 3E3, Ha oymky 3a-
3Ha4YeHUX aBTOPIB, 4ACTb 3MOry B HaNbinbLI NOBHOMY 06Cs3i
po3KpuTK ocobnueocTi rnobanisadii eKOHOMIKK CBITY.

O. B. WWkypynin i3 cniBaBTOpamun BUGINAOTb NOHATTS 30B-
HILULHLOEKOHOMIYHOrO KOMMMEKCY, Mif, AKMM PO3yMiloTb CyKym-
HiCTb ranysen, nigranysen, o6'egHaHb, opraHisadin i nig-
NPUEMCTB, L0 BUPOBNsOTb MPOAYKLO Ha ekcrnopT abo BMKO-
PUCTOBYIOTb IMMOPTHI TOBapW i NOCNYr, a TakoX peanisoByloTb
iHLWi dhopMKM Ta BUAU 30BHILLHLOEKOHOMIYHOT OisiNIbHOCTI.

3a pocnimkeHHam (MpokonuwuH, TpywkiHa, & CepbiHa,
2022) B4YeHi-ekOHOMICTU Ta cbaxiBLi-NpakTvkn TpakTyoTe 3E[]
Y Pi3HNX acnekTax, YaCTuHy 3 AKX NpeacTaBneHo Ha puc. 2.

— : — .
ISUTBHICTH Cy0’ €KTIB
A rocIona beo'i Barsraspas ITeBHa cucTema
TS TBHOCTI \17)1( aiHH Ta By TOCIOJAPCBKOI Ta
e L gt POONORHPIOBAHET BHPOOHIYOI TisTbHOCTI
1HO3EMHHUX Cy0’ €KTIB
TOCIONAaPCHKOI
S JUSUTHHOCTI
Po3BUTOK 3axomu Ta Jii 3 peam3arii
€KOHOMIYHHX 30BHIITHBOEKOHOMITHHX
BIJIHOCHH MLK 3B’SI3KIB
L KpaiHaMH
®opma
ChoICHA TOProOBeIbHO-
MIKHAPOJTHHX _ CyxymHiCcTh 3?;’(‘;2“(1)‘;?1%{1_
o SRR TG Hiﬂ‘;bHOCT}i) epKaBU
BiTHOCHH 3B’ I3KIB MUK KpaiHaMH ] nep

Puc. 2. Okpemi nigxoaun HaykoBUiB A0 TpakTyBaHHA 3E[]
(yknageHo aBTopamm 3a (MpokonuwuH, TpylukiHa, & Cep6iHa, 2022))

Okpim BigCYTHOCTi €QHOCTI y BM3HAYeHHi OKpemMux Tep-
MiHIB, sik oT BnacHe "3E[1", ogHieto 3 03Hak, L0 XapakTepHa
Ansa AocnimkeHb 30BHILULHBOEKOHOMIYHOI AisNbHOCTI Ta aka
YaCTKOBO BMMNMIMBAE i3 CynepevyHoCTen y niaxodax 4o Tpak-
TyBaHb, € HASABHICTb MOHATb, AKi PO3YMilOTbCSA Pi3HUMUK aB-
TOpaMy HayKOBMX Mpaub Y CMHOHIMIYHOMY 3Ha4yeHHi abo ue
MOXHa MPUMYCTUTU BUXOASIUM 3 TOTO, IK BOHW iX BU3HAYatoThb.

Tak, M. B. Op'eBa (2019) po3ymie 30BHILLHIO TOPriBIO
SIK CKnagHy coujianbHO-EKOHOMIYHY CUCTEMY, LLO iCHYE Ha
OCHOBI MOEAHAHHA 30BHILUHBOTOProBENbHNX 3B'A3KIB Ta 30B-
HILLHBOTOProBENbLHOrO Komnnekcy. HaykoBuus Bu3Havae
30BHILLUHBOTOProBerbHi 3B'A3KM K MOEAHAHHS HanpsMis,
dopm, MeToAiB i 3ac06iB MixXHApoAHOro cniBpobITHULTBA,
AKi peani3ytoTbCs MiXXHApPOOHVMMW akTopamu 3anexHo Bif ix
cneuianisauii. BigmiHHOO 0cobnuMBICTIO TakuX 3B'A3KIB € 3a-
Oe3neyeHHs Mixgep)KaBHOrO nepeMilleHHst ToBapis, pobiT,
a TaKoxX Nocnyr.
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Moxemo cTBepaKyBaTh NPO NEBHY CUHOHIMIYHICTL Tep-
MiHIB "30BHILULHBOEKOHOMIYHI" Ta "30BHILIHLOTOProBenbHi"
3B'A3kn. Ockinbku nopibHo Oo "MikaoepkaBHOro nepemi-
LweHHs", wo dirypye y nigxogi M. b. KOp'eBoi, sikui npeacTa-
BNeHun y nonepeaHbomy absaui, O. B. Wkypynin Ta iH. y
cBoeMy BusHayeHHi 3E3 cepep iHLWIOro Takox onepyrTb Ta-
KOK XapaKTepUCTUKOLO, SK "pyX pecypciB Mixx gepxasamu”.

30BHiLWHLOTOProBenbHUA komnnekc M. b. KOp'eBa xapak-
TepM3ye 9K NOEgHAHHSA Pi3HOro poay cep eKOHOMIYHOI fi-
ANbHOCTI Ta cy6'exTiB rocnogapoBaHHs, ki cnevjianisoBaHi
Ha BUrOTOBIEHHI MPOAYKLii Ans ekcnopTy abo BUKOPUCTOBY-
I0Tb IMMOPTHI TOBapu y CBOIW AisnbHOCTI. [Jo HBOro BYEHa
TaKkoX BiAHOCUTb OpraHv AepXXaBHOi Brnagu, BionoBidanbHi
3a KOOpPAMWHALi0 Ta perynioBaHHs 30BHILLHBOI TOPriBni, rpo-
Ma/CbKi OpraHisallii, LLIO CNpUsitoTb i PO3BUTKY, @ TaKOX hopMm
N MeToaM, SKMMWN 3LINCHIOETLCA PeryntoBaHHsS 30BHILLHBO-
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B 1 C H U K KuiBcbkoro HauioHanbHoro yHisepcurety imeHni Tapaca LleBueHka

TOProBesbHMX 3B'A3KIB. Take Noro BU3HAYEHHS TaKoX € 6rm3b-
KUM [0 PO3YMiHHS TepMiHa "30BHILUHLOEKOHOMIYHUA KOMIM-
nekc" 3a O. B. LWWkypynin Ta iH.

M. b. Op'eBa y cBOilh pobOTi 3ayBa)kye Ha TOMY, LLO Ce-
pen AocnigXeHb 30BHILIHLOI TOPriBMi YKPaiHCLKUMN HayKOB-
UsMKU Ler TepMiH po3rnsaaeTbCsl HAMM K OdHa i3 hopM
MiXHapoaHoT Toprieni abo sk OfWH i3 CKNaAHUKIB 30BHILLHBO-
€KOHOMIYHOI AisnbHoCTI. BignoBigHoO 40 UbOro Ans aHaniTuy-
HUX OOCNIOXEHb BUKOPWUCTOBYIOTBCS CUCTEMU MOKA3HUKIB
MikHapogHoi Toprieni Ta/abo 3EL.

AKLLO roBOpPUTM MPO CMIBBIAHOLEHHS NMOHATL "MiXHapoa-
Ha" Ta "30BHILUHS" TOpPriBMs, TO 3aNPONOHOBAHO BU3HAYEHHS
3E[ sk cnctemm couianbHO-eKOHOMIYHUX BiHOCWH, LLIO BU-
HMKaITb Nig Yac 06MiHy pisHUMK BUOAMMW pecypciB Mix kpai-
Hamu Ta ix cy6'ekTamu rocnopaptoBaHHa Ta Ski Bigbysa-
I0TbCH 3a MeXamu OgHieEl Aepxasu, nepebysatoumn nig pery-
TIOBAHHSIM Ha Pi3HUX PIBHAX — AepXKaBHOMY Ta HaaAepKaB-
Homy (KOp'eBa, & MuknTeHko, 2022).

30BHiLUHBOEKOHOMIYHA AisNbHICTb, Ha AyMKy M. B. KOp'eBoi
Ta T.B. MukuUTEHKO, cKnagaeTbCcsl i3 B3aEMOMOB'A3aHNX
€feMeHTIB, SKi MaloTb 30BHILLHI 3B'A3KMN Ta Pi3HOI iIHTEHCUB-
HOCTi B3aemogii, nepebyBatoun y pyci Ta NOCTiNHO 3MiHIOL0-
yncb. 3a3HaudeHi aBToOpY 3ayBaXyoTb, O B CTPYKTYpi 30B-
HILULHBOEKOHOMIYHOI AisiNbHOCTI 3a3BMYal BMOKPEMITIOTb
OBi OCHOBHI MiACUCTEMU: 30BHILLHBOTOPrOBENbHY Ta MidKHa-
pOAHY BMPOBHWYO-IHBECTUUIVHY AifnbHICTb (puc. 3). Tak,
30BHILLHA TOPriBMs, 3a IXHIM BU3HAYEHHSIM, € OOHUM i3 Oa-
30Bux enemMeHTiB 3E[] B YKpaiHi.

30BHIIIHHOEKOHOMIYHA
JiIBHICTH

l

MixHapoaHa BUPOOHHUYO-

30BHILIHHOTOPrOBEIbHA . .
IHBECTHIII}HA

Puc. 3. Nigcuctemn 3EQ
(yknageHo aBTopamum 3a (lOp'eBa, & MukuteHko, 2022))

Mogi6Hnm ynHoM yuyeHi-reorpacom H. B. Mycesa, I. O. Kyne-
wosa Ta J1. B. Knioyko roBopsATb NPO 30BHILLHIO TOPTiBIO SK
rONTOBHUI BN 30BHILULHBOEKOHOMIYHMX 3B'A3KIB.

Y npaui 3 MiKHapOAHMX €KOHOMIYHMX BigHOCKH (Ioni-
koB, [loBranb Ta iH., 2014) TakoX BKA3yeTbCsl Ha OCHOBHI
BiAMIHHOCTI NOHATb MiPKHAPOAHOI Ta 30BHILLIHLOI TOPriBIi.
Tak, Ha yMKYy BYEHMX, MidkHapoAHa TOpriBMns € CUCTEMOLO
rno6ansHUX TOBAPHO-TPOLLOBUX BiLHOCUH, LLO OXOMNJIOE
30BHILLHIO TOPriBMO BCiX KpaiH CBITY. 30BHILLIHA TOPriBns,
CBOEIO 4Yeprolo, nepenbavae TOpProeenbHi onepauii Mix
OKpEMMMM KpaiHamu.

3asHavaeTbca Npo OM3bKICTb 3a 3MICTOM LIMX TEPMIHIB,
a[ke BOHM MNOB'sA3aHi 3 aKTOM KyniBni-npogaxy, BantoTHUMU
nnatexamm Ta MiKHapOOHUMW EKOHOMIYHMMM BigHOCK-
Hamu. OgHaK 30BHILLHA Ta MidKHApO4Ha TOPriBns chiBBigHO-
CATbCA SIK HauioHarnbHe Ta iHTepHauioHanbHe BiAnoBigHO.
30BHIWHSA TOPriBNa nignsarae HauioHansHOMy AepXKaBHOMY
perynioBaHHIO Ta BNAMBAE Ha TOProBernbHU 6anaHc kpaiHu.
HaTomicTb MixkxHapogHa Topriens € cneundidyHoo cdepoto,
o 06'eqHye 30BHILUHLOTOProBENbHI CEKTOPU HauioHarnb-
HUX EKOHOMIK, MOB'A3aHa 3i CBITOBMMU PUHKaMu Ta peryso-
€TbCSA MiXXHapPOAHUMU €KOHOMIYHUMMW IHCTUTYTaMMU.
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3a Bu3HauyeHHsim A. . lonikoBa Ta cniBaBTOPIB, 30BHILLHS
TopriBnsa sBnsie coboto 06MIH ToBapamu Ta Mocnyramu Mix
HaujioHanbHUMKM cyb'ekTamm rocrnogaploBaHHs, WO MarkTb
BignoBiaHe AepkaBHe odopMreHHs. Lia TopriBns Bknovae
iMNOPT (BBE3EHHST) Ta EKCMOPT (BMBE3€EHHS) TOBapIB.

M. KO. MunioTa nornnénioe Ta po3LwMpIoe nonepeaHe Bu-
3HAYEHHs!, OCKINIbKM BOHO He XapakTepuaye TOpriBmnk 3 iH-
LWMMKX KpaiHamMy MOBHOK Mipoto. HaykoBuUSA 3anpornoHy-
Bana po3yMiTW 30BHILLHIO TOPFiBMIO K CUCTEMY EKOHOMIY-
HMX BIOHOCWH MiX OepxaBamu, Wo nepenbavae BBE3EHHS
Ta BMBE3EHHHA TOBApIB i NOCMYr HA MUTHY TEPUTOPIO KpaiHn
abo 3 Hei, 32 BUHATKOM TWX, LLIO HE BPaXOBYKTbCS y CTaTUC-
TUUi 30BHiWHBLOI Toprieni (MuntoTa, 2021).

30BHIlWHLOTOProBernbHa AiSNbHICTb HALLOT AepXaBn €
yocobneHHsIM 3axoAiB 3 NpPoBeAEHHs onepadin y cdepi
TOpriBNi ToBapamu i nocrnyramu, ski 'pyHTYOTbCS Ha napT-
HEepCbKMX BIQHOCMHAX MiX pe3vaeHTaMu Ta HepesuaeH-
Tamu KpaiHM, Wo € y4vacHukamym o6miHy (IM'saHkoBa,
& Parnko, 2016).

Y pocnigxeHHi (Tpodumuyk, 2017) 30BHILHLOTOProO-
BenbHe CniBpoGITHALTBO Ha3BaHO OAHIED 3 KITHYOBUX
HOPM 30BHILLHLOEKOHOMIYHOT AiSANbHOCTI, L0 OXOMIIHOE eKC-
nopT Ta iMNopT ToBapis i nocnyr. Ha ii AymKy, B icTOpU4HOMY
Ta reorpadiyHOMy acnekTax 30BHiLLHbOTOProBenbHi BigHO-
CUMHM B cyvacHoMy rnobanisoBaHOMy CBITi JOCHAMNN 3Hauy-
HOro piBHA YHicpikauii, Lo 3yMOBNEHO BUKOPUCTAHHAM BU3Ha-
YeHUx MeToaiB 3abe3neyeHHs, perynioBaHHs Ta KoopanHa-
Lii ToBapHOro o6MiHy.

30BHILLHbOEKOHOMIYHA AifANbHICTb OLHIOETLCA HU3KOMO
Pi3HOMaHITHMX MOKa3HUKIB, WO AaloTb 3MOry npoaHanisy-
BaTW CTaH 30BHILUHbOEKOHOMIYHOro KOMMMEKCY KpaiHu Ta
OLHWTK piBeHb ii 30BHILUHLOEKOHOMIYHMX 3B'S3KIB.

Buenwun-reorpac A. IN. ['onikos 3i cniBaBTOpamy BUBOAATL
TPV KIHOYOBI MOKa3HWKK, LLO XapaKTepu3yoTb MiXKHapoaHy Ta
30BHILLHKO TOPriBMK: TOBAPOOKIr (MOeaHAHHA eKCropTy Ta iM-
nopTy), TOBapHa CTPyKTypa Ta reorpacdpiyHa CTpykTypa.

Cnig 3a3Ha4nTH, LLO NOHATTS TOBAPHOI CTPYKTYpY 30B-
HiLLHBbOEKOHOMIYHOT [LisiNbHOCTI BapTo poO3WMpUTU A0
"TOBapHO-NOCNYroBOi CTPYKTYpU", OCKINbKM HagaHHA noc-
nyr ctano BaXIMBOK YaCTUHOK MiKHAPOAHOI Ta, Bigno-
BiJHO, 30BHILLHBOT TOpPriBi.

Po3BuWTOK MidkHapOAHOI TopriBni ONMCYeTLCH 3a AONOMO-
ro CYKYMHOCTI MOKa3HWKIB, O MOAINATLCA Ha CiM rpyn
(Conikos, [loBranb Ta iH., 2014). YacTuHa i3 UMx NoKasHUKIB
3aCTOCOBHa NULLE OJ18 XapaKTEPUCTUKN MiKHaApOLHOI TOpriBfi,
a iHWy YacTMHY MOXHa TaKoX 3acTOCOBYBaTW Npu Jochi-
[PKEHHi 30BHILLHLOI TOpriBni (06csArn iMNopTy Ta ekcnopTy,
TOBapHOI Ta perioHanbHOI CTPYKTYP).

MepLuoto rpynoko NoKasHKKiB, WO BUOKPEMIIOTL BULLIE-
3a3HayeHi aBTopu, € 0bcsrosi abo abcontoTHI iHOuKaTopw,
cepen neperniky SKUX BUGINATbCSA: eKCMOPT, PEeKcnopT, iM-
nopT, peiMnopT, 30BHILLHLOTOProBENbHMI 00Ir, reHeparnbsHa
TOpriBNs, cneuianbHa Topriens Ta disndHuin obesar Toprieni.
O6carn iMnNopTy Ta ekcnopTy aBTOpM Ha3vBalTb OCHOB-
HMMM NOKa3HMKaMM, OCKINbKU 3a HUMK BiobyBaeTbCs po3pa-
XYHOK peLUTn 3HayeHb Ta iHOEKCIB.

[pyra rpyna — pe3ynbTyl4Mx NokKasHukiB (canbao Top-
rosernbHOro 6anaHcy, iHOEKC KOHLEHTpaLii ekcnopTy, kKoe-
iLieHT iIMNOPTHOI 3aneXXHOCTi KpaiHu Ta iHLWi), Wwo Biaobpa-
XKalTb CTaH 30BHILIHLOI TOPriBNi 3 Nornagy piBHs 36anaH-
COBaHOCTI eKCMopTy Ta iMNOPTY, a TakoXX ePeKTUBHOCTI Ta
no3uuii kpaiHu y CBITOBIN TOPriBNi.

TpeTta — rpyna CTPyKTYpHWUX MOKa3HWKIB, siki Bigobpaxa-
I0Tb €KCMOPTHI Ta IMMOPTHI TOBapHi (TOBapHO-NOCNYroB.i) no-
TOKW 3 ypaxyBaHHSIM TakuX acrnekTiB, sik ToBapHa (nocnyroea)
CTPYKTYypa Ta perioHarnbHa (reorpadivyHa) CnpsMOBaHICTb.
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YeTBepTa — rpyna NokasHuKiB iHTEHCUBHOCTI. [1Nsi OLiHKK
iHTEHCUBHOCTI 30BHILLHbOI TOPTiBIi KpaiHW BUKOPUCTOBYHOTb
Taki ABa BUAM NOKasHWKIB: 06CAr 30BHILWHBOI TopriBni (abo
OKpPEMO €KCMopTy 4M IMMNOpPTYy) B po3paxyHKy Ha OyLly Hace-
NEHHSI Ta CniBBIOHOLLEHHS ekcropTy (iMnopTy abo 30BHILLIHBO-
TOoproBernbHoro ob6iry) o BBI1 kpaiHu.

Mata — rpyna nokasHWKiB eEeKTUBHOCTI 30BHILLUHbLOI
Toprieni. EKOHOMiYHa e(peKTUBHICTb BU3HAYaETLCS LUMSAXOM
NOPIBHAHHA OTPMMAaHOro E€KOHOMIYHOro edekTy 3 BuUTpa-
TaMu pecypciB, HEOOXiGHUMM ONS KOro AOCATHEHHS.

LWocTta — rpyna NoOkasHWKIB ANHaMIKWU PO3BUTKY, B SAKin
3aCTOCOBYIOTbL BXe nepeniveHi abo iHwWi gocTynHi nokas-
HWKW, LLIO BMBYalOTb 32 BCTAHOBIIEHUI BiApi3oK Yacy (3poc-
TaHHs abo nafjiHHs, TeMNU NPUPOCTY).

CboMa — rpyna nokasHuKiB 3iCTaBreHHs1, B sikill 3icTaB-
NATb OyAb-AKi AOCTYMHI 3HAYEHHA aHaNoriYHNX NOKa3HWKIB
30BHILLIHBOI TOpPriBNi 06paHunx KpaiH cBiTy abo perioHy ToLLO.

Bxxe 3ragyBaHi HaykoBUi y cdepi reorpadii — H. B. y-
ceBa, I. O. Kynewosa Ta J1. B. Kntouko — BuginswTbL abco-
TNIOTHI Ta BiAHOCHI Noka3Hukn po3BuTKy 3EM. AGContoTHI no-
Ka3HWKM 30e6inbLIoro BUpaxatTbCsl Y rPOLLOBOMY €EKBiBa-
neHTi, NpoTe 3a NoTpebn MoXyTb BUKOPUCTOBYBATUCS 1 Ha-
TypanbHi oavHWLI BUMipY. BigHOCHI NokasHWKM 3a3Bu4ai €
NOXiAHMMKW BENUYMHAMM Ta NOAAKTLCS Y BUINSAAI koedilieH-
TiB, YacToK, BiACOTKIB abo iHWMX 6e3p0o3MipHUX 3HAYEHb.
OKpiM LbOro, HaykoBLji TakoX NPOBOASATbL MOAIN Ha YOTUPK
rpynu NOKasHUKIiB, BXe 3HaNOMi HaM i3 nonepeaHbOi Knacu-
dikauii: obcary 30BHIWHLOI TOpPriBMi, pe3ynbTaTUBHOCTI,
CTPYKTYpU Ta ANHAMIKW.

M. B. KOp'eBa, opieHTyO4MCb Ha HasiBHi HAYKOBi Hanpa-
LIOBaHHS, BUAINSE BlacHy cUCTeMy iHANKATOPIB 30BHILLHbLOI
TOpriBni, WO cKnagaeTbesl 3 N'ATU arperoBaHux rpyn nokas-
HWKIB: MacLuTaby 30BHILIHBLOI TOPriBNi, CTPYKTYPW, iHTerpauii
KpaiHu y rnobanbHy TOproBenbHy CUCTEMY, 30BHILLHBOTOP-
roBenbHOi 6e3nekn, pe3ynbTaTUBHNX NOKA3HUKIB.

[o nokasHukiB MacwTaby 30BHILWHbLOI TOPriBNi BYEHa
BiJHOCUTb OOCAroBi XapakTepuUCTUKU (ekcrnopTy, iMNopTy,
30BHILLHLOrO TOBapoobopoTy Ta ix isuyHoro obesary, Temnm
3pOCTaHHs i NpUpocCTy).

Cepepn, CTPYKTYpHUX MNOKa3HWKIB TpaguuinHO BUAINS-
I0TbCS1 TOBapHa Ta reorpadpiyHa cTpykTypu. [ins xapakrepuc-
TWKM 30BHILLHBLOI TOPFiBNi MOCNyraMmy BYeHa 3anponoHysana
BMKOPUCTaHHS Ha3Bu — BUAOBA CTPYKTypa.

["ONOBHOIO BiAMIHHICTIO BIACHOIO i 3arasibHOMPUAHATOrO
nigxodis A0 OpMyBaHHSI CTPYKTYPHOI Pynu MOKasHUKIB
30BHiLWHbOI Toprieni M. b. KOp'eBa Ha3nBae 3acTocyBaHHS
NPOCTOPOBOro NiaxoAy A0 CTPYKTYPYyBaHHSA 30BHILLHBOI TOP-
riBni 3a micuem peanisadii Toapis. Lito CTpyKTypy BOHa po3-
rMAAae Sk NOEAHAHHSA MPOCTOPOBUX ENEMEHTIB Y 3yCTPIYHMX
TOBapoOnoToKax NeBHOI AepXKaBu, siKi BKMOYaloTb TPU PiBHI
TOProBeNbLHOrO cepefoBua: rnobanbHUN, MiKHapOAHWUIA
Ta HauioHanbHUN.

HaykoBuusa nponoHye Ha rnobanbHOMYy piBHI BUAINATU
reorpadivHi (MakpoeKOHOMIYHi) perioHn CBiTy 3a cneumdi-
KOIO X 30BHILUHBOI TOPriBNi, i3 BU3HAYEHHSIM POni KOXHOrO 3
HUX Ta BMMUBY Ha CTPYKTypy Toprieni. Ak npuknag Haee-
OeHO reorpadivHi perioHn 3a YacTMHamu CBITY.

MixHapoaHuMi ToproBenbHWUIA NPOCTIP BU3HAYaETbCA Ye-
pes po3nopain 3yCTpiYyHMX TOBApOMOTOKIB 3a rpynamMu KpaiH
Ta OKPEMMMM AepkaBaMm 3 ypaxyBaHHSIM iXHbOI 3HAYYLLIOCTi
Ta poni y cdopmyBaHHi TOproBenbHOI cuctemu. MponoHy-
€TbCA 3AiNCHIOBaTN rPynyBaHHA KpaiH 3a PisHUMU KpUTepi-
MK, 30Kpema: piBHEM EKOHOMIYHOIO PO3BUTKY (KpaiHu, Lo
pO3BUBAOTLCSA, NOCTIHAYCTPIanbHi KpaiHM), TOBapHOIO cne-
Lianisauieto (ekcnoptepyn HadTW, 3epHa TOLLO) Ta PiBHEM
yyacTi B iHTerpauinHmux CTpykTypax (Makpo-, Me3o- i Mikpo-
iHTerpauiviHi 06'egHaHHs) (Op'esa, 2017).

ISSN 1728-2721 (Print), ISSN 2521-1935 (Online)

HauioHanbHuiA piBeHb MPOCTOPOBOI CTPYKTYPY 30BHILLHLOI
TopriBMi, Ha AyMKY BYEHOI, Ma€ y3aranbHoBaTh AaHi npo ob-
CSIrV TOPTiBNI Y perioHax KpaiHu, Lo MOXyTb aHanisyBaTuncs
3 [1BOX NEePCMNEeKTUB: TOProBO-eKOHOMIYHOro paioHyBaHHS Ta
aAMiHiCTpaTUBHO-TEPUTOpPIaNbLHOrO NOAINY.

"pyna nokasHukiB iHTerpauii kpaiHu y rmobaneHy Topro-
BEIbHY CUCTEMY BU3HA4Yae YMOBMW 30BHILUHbOI TOPriBMi, NO-
3ULi0 AepXaBu B MiXXHApPOAHiM TOpriBni Ta CTyniHb 3anyye-
HOCTi Ti @KOHOMIKWN Y 30BHILULHBOEKOHOMIYHY AisiNbHICTb (iH-
[EeKCU cepefHix eKCnopTHUX LiH Ta ¢isnyHoro obesry ekc-
nopTy, KoedilieHT BiAHOCHOT eKCMOPTHOI cneuianisadii).

Moka3HMKM 30BHILLHBOTOProBenbLHOI Ge3nekn 3acToco-
BYIOTbCS A8 BU3HAYEHHS poni 30BHILWHLOI TOpriBni y op-
MyBaHHi HaLioHanbHOT eKOHOMIKU Ta PiBHSA i 3anNeXHOCTI Bif
Hel (koedilieHTM enacTuYHOCTI ekcnopTy abo iMnopTy, 30B-
HiLLHbOTOProBenbHa (EKCNOPTHA, iIMNOPTHA) KBOTa, KoediLi-
€HTM EKCNOPTOEMHOCTI a0 iIMNOPTOEMHOCTI, KOEILIEHT Mo-
KPUTTS iMNOPTY €KCMOPTOM Ta iH.).

pyna pe3ynbTaTUBHUX MOKA3HUKIB CKINAOAETLCS 3 iHOU-
KaTopiB, IO NOKa3yTb pe3ynbTaTu 34iNCHEHHS €KCMOPTHO-
iMNOPTHMX Onepauin y 30BHiWHIA Toprieni. [lo Hux Hane-
)KaTb: 30BHILLHLOTOProBesNibHe canbAo; koedilieHT 36anaH-
COBaHOCTI 30BHILWHBLOI TOPriBMi; 0bcAr iMNopTy, eKcrnopTy
abo 30BHILLIHBOTOProBENbLHOrO OOOPOTY Ha Aylly Hace-
NEHHS, @ TAKOX MOKA3HUKM €(PEKTUBHOCTI.

Ouckycis i BACHOBKMK

TepMiHK, WO 3aCTOCOBYHTLCA [N XapakTepPUCTUKU
30BHILUHbOEKOHOMIYHOI AiANIbHOCTI, NOMPY MOPIBHSHO 3HAYHY
KiNbKICTb OOCNIAXEHb i3 L€l TeMaTukn, BCE LLe He MalTb
€OVHOro 3aranbHOBM3HAHOrO nigxody A0 CBOro TpaKTy-
BaHHs1. OKpiM TOro, L0 HayKOBLi BUKOPUCTOBYIOTb HE nuLle
Pi3Hi Nigxoam Ao po3yMiHHS LMX MOHSATb, TAKOX MOXEMO 3y-
CTPITV y HaykoBUX poboTax pi3Hi BapiaLii LMx TepMiHIB, LLO
YCKMaaHIE NOPIBHAMNBHUI aHarni3 i cuctemaTmnsadito 3HaHb
y cpepi B3E[. Taka TepmiHonoriyHa HEO4HO3HAYHICTb BHO-
CWTb 0AATKOBY NITyTaHUHY B iCHYIOYE TeopeTnyHe none go-
cnigkeHb Ta CTBOPIOE [0AATKOBI TPYAHOLLI SIK Anst HAYKOBUX
JocrnigpkeHb, TaK i 4Nst NPaKTUYHOIO 3aCTOCYBaHHS HaNpaLboBa-
HUX TeopeTUYHMX MiaXoAiB Yy perynoBaHHi Ta ynpasniHHi
30BHIiLLHEOEKOHOMIYHOI AiAANbHICTIO.

BopgHouac HasiBHWIA 6a3nc TeopeTUYHNX HanpawoBaHb
y cchepi BE[ nae amory cchopmyBaTUu I'PYHTOBHY TEPMIHO-
noriyHy 6asy, Lo MOXe cnyryBaty OCHOBO AN nojarnb-
LWnX gocnigxeHb. Y Mexax uiei poboTun 3aknageHo nigsa-
nuHM Takoi Gasu, NpeacTaBneHo KIKYOBI MOHATTA Ta
OCHOBHI NMOKa3HWKM, L0 BUKOPUCTOBYIOTHCA ANA XapakTe-
PUCTUKN 30BHILLHLOEKOHOMIYHOT AisnbHocCTi. NMpoBeaeHe
OOCMIOKEHHSA Ta cUCTeEMaTum3aliss TEOpeTUYHUX eNeMeHTIB
cnpusioTb POPMYBaHHIO €4MHOrO iHopMaLiHOro npoc-
TOpY, WO A03BONUTL Binbl 06'€KTUBHO OLHIOBATU CTaH i
TeHaeHUiT po3suTtky 3E/L.

3 ornsigy Ha BUsIBMeHi Nnpobrnemu, NponoHyeTbCs y3ro-
ONTn B ManbyTHbOMY HOPMAaTMBHO-NPAaBOBY MIOLWMWHY BU-
3HayeHb LbOro BMAY EKOHOMIYHOI AisinbHocTi. Lle morno 6
OyTu 34iicCHEHO Ha OCHOBI YHidpikauii nigxoaiB 4o X TpaKTy-
BaHHSA BITYU3HAHUMW HAyKOBLSAMU, Y TOMY Ymcni 3i cchepum
cycninbHo-reorpadivyHMx AOChigKeHb, Ta CTerkxongepamm
(3auikaBneHnmu crtopoHamu). [Ans uboro HeobxiaHo 3abes-
neynTu CniBNpauio MK HayKOBOK CMiflbHOTON, AepXKaB-
HUMK yCcTaHOBaMu Ta Bi3Hec-cepefoBuMLLEM 3 METOLO BUPO-
OneHHsa eanHOI KoHUenUii TepmiHiB i kateropin 3EM. Lli 3y-
cunns MOXyTb OyTW peani3oBaHi, 30kpema, y pamkax rap-
MOHi3aLii yKpaiHCbKOro 3akoHoAaBcTBa i3 npasom €C, LWo,
y CBOIO Yepry, cnpusaTuMe iHTerpadii YkpaiHu B NOro eKkoHo-
MiYHY CUCTEMY Ta CNpUSTUME MiABULLEHHIO €dEeKTUBHOCTI
30BHILLIHEOEKOHOMIYHOI OiANIbHOCTI.
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B 1 C H U K KuiBcbkoro HauioHanbHoro yHisepcurety imeHni Tapaca LleBueHka

BHecok aBTopiB: AHaTonii [JaHNNeBCbKMIN — KOHLeNTyanisa-
Lisi; dopmanbHUiA aHani3; HanucaHHst (opuriHanbHa 4YepHeTka);
Cepriit YniraHeLb — METOAOIOriSY; HAaNMCaHHs (Nepernsig i pegaryBaHHs).
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TERMINOLOGICAL BASE OF SCIENTIFIC RESEARCH ON FOREIGN ECONOMIC ACTIVITY

Background. Foreign economic activity (FEA) is essential in supporting and developing the Ukrainian economy, which is especially
significant in the full-scale Russian-Ukrainian war. Work on fundamental aspects of foreign trade and foreign economic activity research in general
is a contribution of Ukrainian scientists to expanding the general theoretical basis and providing opportunities for its practical application.

Meth ods. Workon the article required the use of the method of studying professional literature to familiarize oneself with existing theoretical
concepts and their further study using methods of analysis, comparison and synthesis.

Results. A review of scientific developments on foreign economic activity was carried out, and a study of its terminological base was
conducted. Key concepts and indicators used to characterize FEA are presented. The main theoretical approaches to defining foreign economic
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activity as a type of economic activity, a set of operations carried out and functions performed, a system of interaction of subjects at the international
level, as well as a mechanism for integrating the national economy into the world economy, are analyzed. Particular attention is paid to the
interdisciplinary approach, according to which the scientific works of not only economists, but also scientists in the field of geography were
processed, which allows us to study foreign economic activity in the broader context of globalization processes and spatial relationships. The article
studies the main approaches to assessing foreign economic activity through a system of indicators that allow us to analyze the state of the country's
foreign economic complex. In particular, such data that reveal information about trade volumes, structure (goods and services, geographical), the
level of involvement in global trade processes, etc.

Conclusions. The lack of a single approach to defining terms related to foreign economic activity is noted, which necessitates their
systematic analysis and clarification. The presented work provides a comprehensive understanding of the means of assessing foreign economic
activity, which may be useful for further scientific research and have practical application.

Keywords: foreign economic activity, foreign trade, terminological base, concepts and indicators, geographical aspects of research.
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AUHAMIMHA MOAEJb MICbKOI PE3UNIbEHTHOCTI
ANA ®OPMYBAHHSA NMPOCTOPOBOI NMONITUKU

B c Ty n. lpoaHanizoeaHo KoHUeNyir MicbKOi pe3unbLeHMHOCMI sIK Kiloyoeull iHcmpyMeHm adanmueHo20 yrnpaesliHHS 8 yMo-
eax 6azamoeumipHux 3a2po3 i 3pocmaroyoi HeguzHa4eHocmi. AKyeHm 3pobrsieHo Ha HeobxidHocmi iHmezpauii npocmopogozo
suMipy e docnidxeHHs1 pe3uslbeHMHocMmi, w0 0oci 3anuwaembcsi HeG0CMamHbO Ofpaybo8aHUM y HayKoeomMy Ouckypci. Memoro
docnidxeHHs1 cmasia po3pobka memodosnoidHux 3acad QuHaMi4yHOi Moderli MicbKOT pe3usibeHMHOCMI 3 MOXJ1U8iCMIO KOMIM/IEeKCHO20
aHanizy momo4Ho20 cmaHy Micbkoi cucmemu i modugbikayii cknadoeux eidnoeidHo 0o 3MiH 308HIWHL020 cepedosuwya.

MeToawu. [1id yac docnidxeHHs1 3acmocogaHO aHaslimu4Hi Memoou, Memod cyeHapHO20 MOOesT08aHHS, a MaKoX Mixxducyun-
niHapHi nidxodu i modeni (Memod 6acamokpumepianbHO20 aHani3y piueHb ma Modesib KOMMIeKCHOI OYiHKU MicbKOT pe3usibeHm-
Hocmi DPSIR).

Pe3ynbTaTtun. 3anponoHoeaHo QuHaMiyHy MOOesib MiCbKOI pe3usibeHMHOCMI 3 MOXJIUBICMIO KOMIT/IEKCHO20 aHasli3y nomoy-
HO20 cmaHy MicbKoi cucmemu i modudpikayii ckrnadoeux eidnoeioHo Ao 3MiH 308HiWHBLO20 cepedosuuia. Modenb 6a3yembcsi Ha
KOHuenmax 6a30eo0i, akmyaJsibHOi ma nepcrnekmueHoi pe3usibeHMHoOCcMi i MameMamu4yHOMYy MoOOesl08aHHI pi3HOMaHimMHux aHux
05151 CmeopeHHsI KOMIJIEKCHO20 iHOeKCy, W0 OUiHI€E cmilikicmb MicbKOi cucmemu, epaxoeyro4u eKOHOMIYHI, coyianbHi, ynpae-
NiHCbKi ma eKono2iyHi acnekmu, i oyiHoe 30amHicmb MicbKux cucmem adanmyeamucs 00 3MiH i npomudissmu 3a2po3aM, epaxo-
8yHYU eKOHOMIYHI, coyianbHi, ynpaeniHcbki ma ekonoziyHi acnekmu. lpuknad aHani3y NokasHuUKie NMPocmopoeux xapakmepuc-
Muk pe3unbeHMHoOcMi i oyiHKku 6a3080i MPOCMOopPOEoi pe3usiLbEHMHOCMI MPOCMOPO8020 Wapy MicbKoi cucmemMu 30iliCHEHO Ha
npuknadi npocmopoegozo wapy "O3eneHeHHs1 ma ny6niyHi npocmopu”.

BucHoBku. Po3kpumo, wjo npocmopoei xapakmepucmuKku mMicma 8 KoOHmekcmi ¢gpopmyeaHHs1 (1020 pe3usibeHMHocmi
eU3Ha4Yaromb Maki Kpumu4Hi acnekmu, sik docmynHicmb iHhpacmpykmypu, eghpekmueHicmb eeakyayiliHux mapwpymie, weud-
kicmb Mo6inizayii cnyx6 peazyeaHHsi ma 30amHicmb OKkpemMux palioHie (hyHKUioHyeamu aemoHoMHo. [JuHamiyHe npocmopoese
modesroeaHHs1 0ae 3Mo2y Mo4YHO ideHmudbikyeamu 30HU pu3uKy, adanmyeamu cuyeHapii peazyeaHHs1 A0 JIOKaslbHO20 KOHMeKcmy
ma 3abe3neyumu yinicHy oyiHKy micbkoi cmitlikocmi sik duHaMiyHo20, 6a2amoeumipHo20 npoyecy.

Kno4yoBi cnoBa: Micbka PeaunbEHTHICTb, NPOCTOPOBWUIA LLIAP, XKUTIOBUI PalioH, CTanuii MiCbKMIA PO3BUTOK, AMHaMIYHa MoAenb.

BcTtyn

Y cyyacHoMy ypGaHiCTUYHOMY OAMCKYPCi KOHLeNLis MiCb-
KOI pe3nnbeHTHOCTi HabyBae Aepani 6inbLUoi BarM Sk ocHoBa
afanTUBHOrO ynpaemniHHA MicTamu, npoTtuaii 6aratoBuMip-
HMM 3arposam i CTpaTeri4yHoro nraHyBaHHs B yMOBaXx 3poCTa-
l040i HeBM3Ha4YeHocTi. MicTa NocTiHO 3MiHIOKTLCA Nig, BNK-
BOM KIiMaTU4YHMX TpaHcdopMaLliin, reononitTuyHoi HecTabinb-
HOCTI, couianbHMUX KOHNIKTIB, TEXHOreHHUX iHUMOEHTIB Ta
€KOHOMIYHUX KOMMBaHb. Y LIMX YMOBax Pe3vIbEHTHICTb BUW-
CTynae He nuvile §K 30aTHICTb OO0 BiOHOBMEHHSA nNicns Kpu3
(Chang, 2010), a sk iHCTPYMEHT NPOAKTUBHOIO pearyBaHHs,
Lo nependayae 3MEHLUEHHA CMEPTHOCTI, 3HWKEHHS PU3NKIB
ANs 300POB'A HACENEHHS Ta YHUKHEHHSA MacluTabHUX eKOHO-
MiYHUX BTpaT Ta popMye NiArpyHTS Ans eBOSHOLIMHOMO po3-
BUTKY CTanoro micbkoro cepefouiia. CyyacHi AOCHifKEHHS
(Amirzadeh, Sobhaninia, & Sharifi, 2022) nepani yacriwe ak-
LIEHTYIOTb Ha HEODXiAHOCTI NepeoCcMUCIEHHS NiAXOAiB OO BU-
BYEHHS MiCbKOI PE3UINbEHTHOCTI, 30KpEMa LUNAXOM iHTerpauii
NPOCTOPOBMX, COLLiaNbHUX, MOMITUYHUX Ta EKOHOMIYHUX YMH-
HUKIB. 3pocTatoya CKNagHiCTb ypbaHiCTUYHNX CMCTEM, NOCK-
TNEeHHs BNNMBY 3MiH KniMaty, reononiTMyHUX Ta coujanbHo-
E€KOHOMIYHUX KpU3 aKTyani3yloTb MpKAMCUMNIIHAPHUA niaxig,
SIK €QNHO edpeKTMBHUI 3acid oxonneHHst 6araToBMMIpHOI Npu-
pOAU MiCbKOro cepefioBuLLa.

Monpw 3pocTatoyy yBary 4O TEMU MICbKOI pe3UrnbeHTHOC-
Ti, y HAYKOBOMY AMCKYPCi [OCI HE4OCTaTHBO ONpaLbOBaHUM
3anMWwaeTbCs NPOCTOPOBUIN BUMIP MICbKOI PE3UIBEHTHOCTI.

ISSN 1728-3817

MepeBaxHa YacTuHa JocnioKeHb 30CEPEKYETLCS Ha COLi-
anbHux (Meerow, Pajouhesh, & Miller, 2019), iHCTUTYLINHNX
(Connolly, 2018) uu ekoHomivyHMx acnektax (Martin, &
Sunley, 2015), Toai K NPOCTOPOBI XapaKTEPUCTUKUN — Taki sIK
Mopdornoris MicTa, (PyHKUioOHanbHO-NaHyBanbHa CTPYyK-
Typa, PO3MILLEHHS KPUTUYHOT iIHPpaCTPYKTYpU UM piBEHb Ta
SKICTb 3eN1eHUX NyONiYHUX NPOCTOPIB — 3anuLanTbCa HEeAO-
CTaTHbO AOCHIXEHNMMU SIK XapaKTEPUCTUKN PE3UNbEHTHO-
cTi. Benuky ponb y LboMmy Bigirpae notpeba NnporHo3yBaHHs
B YMOBaX HEBM3HAYEHOCTI, a 3 iHLWOro — ocobnmBOCTi Npo-
ueciB AoCniAKeHHs, NPOeKTyBaHHA Ta OyaiBHUUTBa/peani-
3auii HOBMX NPOCTOPOBMX pilleHb — AOBroTpUBAanICTb YCiX
eTaniB npouecy. MNpn cnpobi ckopoTuTh Byab-aKy 3 eTaniB —
iCHYE PU3MK HELOOLUIHWUTK NEBHI 3arpo3n abo HaBnaku nepe-
BaHTaXUTW NPOEKT HAAMNMWLLKOBUMW 3MiHHMMM, LLO MPU3BO-
OuTb A0 iHopMaLiiHoro "Wwymy" i ycknagHoe npouec yxea-
neHHs piweHb. Came TOMy IHCTPYMEHTW ANS OUiHIOBaHHSA 1
MOCUIEHHSA MPOCTOPOBOI MICbKOT PE3UNBEHTHOCTI MalTb
OyTn nepeocMuncneHi 3 ypaxyBaHHAM HeOOXigHOCTI BigKpu-
TOro OTPMMAaHHSA aKkTyanbHUX AaHUX.

AHaniaz ocmaHHix docnidxeHb i ny6nikayit. Yxe
CbOrofHi iCHy€E Kinlbka po3pobneHunx i anpoboBaHUX HA Mix-
HapOA4HOMY piBHI MeTpUK Ta IHAEKCIB, MPU3HAYeHuUX Ans
KOMMJSIEKCHOI [AiarHOCTUKM CTIMKOCTI MICT OO0 PU3KKIB,
BKMNIOYa4uM KniMaTu4Hi, iHPPaCTPyKTYypHIi, couianbHi Ta
ynpasniHCbKi BUKNUKW. Lli cuctemm cnyryioTb siK IHCTPYMEH-
TaMu MOHITOPUHIY, Tak i OCHOBOIO Anst hOPMyBaHHs CTpaTerin
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CTanoro po3BuTKY, MOM'SKLWIEHHS HACMiAKIB HaA3BUYANHUX
cuTyaUi Ta NigBULLIEHHSA aganTMBHOIO noTeHuiany ypoaHi-
30BaHUX TEPUTOPIMN.

OpHieto 3 HABCEOXOMHILLIMX | CTPYKTYPOBaHUX CUCTEM €
City Resilience Index (CRI) (Arup, 2015; Rockefeller
Foundation, n.d.), po3po6nexunn ®oHgom Pokdennepa y
cnisnpadi 3 KOHCaNTUHIOBOI KOMMaHieto Arup. IHAekc oxor-
OE YOTMPK KINKOYOBI JOMEHU: 340POB'a | 406POBYT, EKOHO-
Mika i CycninbCTBO, iHppacTpyKTypa i ekocucTema, a Takox
nigepcTBo i cTparteria. KoxeH AoMeH noginsetbca Ha Habip
iHOMKaTopiB — Big AOCTYNMHOCTI MeAUYHOI AOMOMOr Ta YMOB
NPOXMUBaHHA [0 CTIAKOCTI IHPPACTPYKTypu, HasABHOCTI
MexaHi3MiB rpoMagcbKol yyacTi, SKOCTi MicLeBOro Bpsay-
BaHHs1 Ta e(peKTUBHOCTi EKOCUCTEMHMX NOCHYT.

LLle ogHum BaxknuemM iHCTpymeHToM € Disaster Resilience
Scorecard for Cities, po3pobneHun y mexax iHiuiatmem
UNDRR (UNDRR, 2017) Ha ocHoBi nonoxeHb CeHaancbKoi
pamkoBoi nporpamun 3i 3HmkeHHs pusnky nmux (UNDRR,
2015). Llen iHCTpyMeHT (POKyCyeTbCA Ha ynpaeniHHI pusun-
KaMu CTUXINHWX NWUX Ta aHanisye Taki napaMmeTpu, siK piBeHb
CMEPTHOCTI, KiflbKiCTb NOCTpaXkganux, EKOHOMIYHI BTpaTH, a
TaKoX 34aTHICTb MiCTa A0 BiAHOBMEHHS iHppacTpyKTypu Ta
HapaHHa nocnyr. OcobnuBy yBary NpUAINEHO HasiBHOCTI
cTpaTerin 3HWKEHHS puU3NnkKiB, eEKTUBHOCTI CUCTEM paH-
HbOro 3anobiraHa Ta MikHapogHOMY CniBPOBITHULTBY.
Scorecard aKTMBHO 3aCTOCOBYETBCSI B MIiCTaxX 3 BMCOKOM
BPa3nuMBICTIO 40 NPUPOAHMX 3arpo3, 3abesneyyoun rHyyKy,
ane ctaHgapTu3oBaHy nnatdopMy A5 OLiHIOBaHHS.

Y pamMkax kniMaTM4HOro MOHITOPWHIY Ta MPOrHO3yBaHHS
LLUMPOKO BMKOPUCTOBYIOTLCS rrobanbHi Mogeni ouiHkm Kni-
MaTU4HUX pu3nkie, 3okpema Global Flood Risk with IMAGE
Scenarios (PBL Netherlands) (PBL Netherlands Environmental
Assessment Agency, 2014), moaenb cTpaxyBaHHS Bif, no-
BeHen komnaHii Fathom (Fathom, n.d.), a Takox nnatgopma
SEADRIF, opieHToBaHa Ha [lliBaeHHO-CxigHy Asito. Lli
iHCTPYMEHTN Jal0Tb 3MOrY OUHIOBATU 3MiHW PIBHS PU3NKY
NnoBeHeln 3 ypaxyBaHHSIM Pi3HMX KNiMaTU4HUX i couianbHo-
€KOHOMIYHUX cueHapiiB. [JooaTKOBO BMKOPUCTOBYHOTLCS
rnobanbHi 6a3n gaHux — OpenStreetMap, Global Energy
Observatory Ta gridfinder, aki HagatoTb iHdopmaLito nNpo
iHPPaACTPYKTYpPHY BPasnMBICTb i CNPUsIlOTb CLEHapHOMY
MOZENBaHHIO HACNiAKIB pyViHyBaHb.

Ha piBHi TEXHIYHOrO perynoBaHHA i€ MiXKHapOOHWUA CTaH-
aapt I1ISO 37123:2019 (ISO, 2019),LL0 MiCTUTb PO3LLUNPEHMUN
nepenik nokasHukiB Micbkoi cTinkocTi. Cepen HUX — eKOHO-
MiYHa amnBepcudikalis, eHeproeeKTUBHICTb, pPiBEHb OCBI-
YeHOCTi, AOCTYN A0 MeAWYHMX nocnyr, GomkeTHa Npo3o-
piCTb, MexaHiamu knimaTuyHoi agantauii Towo. ISO 37123
NPOMOHY€E YHiBepcanbHy CTPYKTYpY, NpuMaaTHy SK Ans pos-
BUHEHUX, TaK i ANs TUX, WO PO3BMBAKTBLCH, MICT, 3 aKLEH-
TOM Ha KiSfTbKICHi METPUKM Ta IHCTUTYLiIHY KEPOBAHICTb.

OECD Resilient Cities Framework chbopmMye koHLenTy-
anbHYy OCHOBY OLiHKM MICbKOI pPe3UnbeHTHOCTI Yepes3 npu-
3My YOTMPbOX B3AEMOMOB'SI3AHUX CKIAHUKIB: €KOHOMIYHa
CTiMKICTb, coLjianbHa iHKM3WBHICTb, eKororiyHa Bianosigans-
HicTb Ta dkicTb ynpasniHHa (OECD, 2016). lMigkpecniotoum
3B'A30K MiX iHBECTULISAMW B MIOACBKUIA KaniTan, undposisa-
uieto, 3aMeHLWweHHAM BigHOCTI Ta aganTauieto 4o 3MiHW Kni-
MarTy, L cMcTema NpornoHye cTpaTerii NigBULLIEHHS pe3nnb-
E€HTHOCTI SK Y KOPOTKO-, TaK i B JOBrOCTPOKOBIl MEPCMNEKTMBI.
LUle ogHum akTyanbHum iHaukatopom € Global Resilient
Cities Index, po3pobnenuin FM Global (FM Global, 2022).
BiH noeaHye @i3nyHi Ta MakpoekoHOMIYHI NapameTpu: Big
Bpa3nuBOCTi 40 KMiMaTUYHUX | CEMCMIYHUX PU3UKIB OO OLjiH-
Kn Kibepbesneku, KOHTPOIIO 3a KOpYMLieto, SKOCTi NOriCTUKM
Ta piBHa ypb6aHisauii. Taka 6aratoBMMIpHICTb Aae 3mory
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BpPaxoByBaTU SK NPUPOAHI, Tak i ynpaBniHCbKi acnekTn mMicb-
KOI CTilKOCTi.

3 eKOmnoriyHOro Morfsgy LIMPOKO 3aCTOCOBYETLCS
Environmental Performance Index (EPI), wo ouiHoe edex-
TUBHICTb ekonorivyHoi nonituku mict (Yale EPI, 2022). B oc-
HOBY iHAEKCY MoKnageHi NoKasHUKM SKOCTi NOBITPS, CTIKO-
CTi eKOCUCTEM, PiBHSA BUKMAIB, yNpaBniHHA Bigxo4amu Ta BU-
KopucTaHHsa pecypciB. Lle no3sonse TpaktyBaT pe3unnbeH-
THICTb 9K 34aTHICTb MiCTa NiGTPMMYBAaTU €KOSOriYHYy PiBHO-
Bary B yMOBaXx 3pOCTaHHSA aHTPOMOreHHOro HaBaHTaXEHHS.

Barato acnekTiB MiCbKOi CTIKOCTi TakOX OXOMSIOTbCA
Llinamn ctanoro possutky (SDGs) (UN, 2015). 3okpema,
Taki Uini, sk 3abe3neyeHHs CTIMKMX MICT i cninbHOT, Gopo-
Tbba 3 GigHicTio Ta ronogom, 4OCTyN A0 YUCTOI eHepril, sKi-
CHOI OCBITU Ta OXOPOHM 3[0POB'S, CTAHOBMATb OCHOBY KOH-
uenuii Micbkoi peannbeHTHocTi. Lli rmobanbHi uini He nuwe
OPIEHTYIOTb [AOBrOCTPOKOBE MNMaHyBaHHs, ane n iHTerpy-
H0TbCA Yy MicUeBi cTpaTeriyHi JOKYMEHTU Ta CUCTEMM iHOWUKa-
TOPHOrO MOHITOpUHry. MNpoTe, nonpyu pPo3MaiTTa iICHYYKX
METPUK MICbKOI PE3UNIbEHTHOCTI, IXHIO KOMMSIEKCHICTL Ta
MiKOMCUMNNIHAPHICTD, 3anuwaeTbCa HEBUPILLEHNM KIO4O0-
BMI BMKIWK — PO3PUB Mi>K pO3pO6KOID CTpaTeriid Ha piBHI Mi-
CbKOT MOMITUKM Ta IXHBOI peanisauielo y KOHKPETHUX Npoc-
TOpoBWX pieHHsAX. CyyvacHi nigxoanm Yacto obmexyTbes
abCTpaKTHUM OLHIOBAHHSM CTIKOCTI, HE 40X0AS4MN A0 aHa-
nigy Ta TpaHcdopMaLii PisNYHOI CTPYKTYPU MICT.

Tomy memoro docnidxeHHs1 ctana po3pobka MeTono-
NOriYHUX 3acad AMHaMIYHOI Mogeni MiCbKOi Pe3UNbEHTHOCTI
3 MOXIUBICTIO KOMMEKCHOrO aHani3y MoTo4YHOro CTaHy Mi-
CbKOT cucteMu i Moamdikauii cknagoBux BignNoBigHO 40 3MiH
30BHILLIHBOrO cepenoBula. Cepea KMOYOBMX AOCHIAHULb-
KMX MUTaHb BU3HAYEHO: aHarni3 NpoCTOPOBOro BUMIpY Mpu
OLiHLi MiCbKOI pe3unbeHTHOCTI | porb NPOCTOPOBUX Napame-
TPiB B ynpaeniHHi MiCbKMUK TpaHcopmaLismu; MeToaomno-
rit0 NOEAHaHHA LMPPOBUX pilleHb i MaTeMaTUYHUX MoAae-
nen copmyBaHHS MPOCTOPOBOI MOMITUKM 3 METOK MiaBu-
LLIeHHS Pe3UNIbEHTHOCTI MICT.

MeTtoau

Byno 3actocoBaHO TeOPETUYHi METOAM AOCHIIKEHHS:
aHani3, cucteMaTusalito i y3aranbHEHHs1 TEOPETUYHUX [a-
HMX 3 Npobnemu gocnimkeHHs. [na po3pobkn AnHaMiYHOI
Mozeni MiCbKOi pe3nnbEHTHOCTI BUKOPUCTAHO TEOPETUYHUI
MeTOop, CLLlEeHapHOro MoAentoBaHHs. Ha ocHOBI cueHapHoro
MOZENBaHHS po3po6MeHo i oNMcaHo KOHLUEeNUito cumyrns-
LLiNHO-aHaniTUMHOT CUCTEMM ANS OLHKM NPOCTOPOBOI pe3un-
NbEHTHOCTI — Bi 6230BOro piBHSA 4O NEPCMNEKTUBHOIO, 3 ypa-
XYyBaHHSAM XapakKTEPUCTUK PE3UNbEHTHOCTI NPOCTOPOBMX
Wwapis — dakTopiB 3arpo3 Ta NoTeHuiany iHHOBaLiNHOro
BTPy4YaHHs. [Ins BpaxyBaHHSA B3aeMOfii 6araTboX YMHHMKIB,
L0 POPMYIOTb MICbKY PE3UITbEHTHICTD, BUKOPUCTAHO MiXKANC-
uunniHapHi nigxoawm i mogeni, 3okpeMa mMeToq GaraTokpuTte-
pianbHoro aHanisy piweHb (MCDA) Ta Mogenb KOMMIEKCHOT
OUiHKM Micbkoi peaunbeHTHoCTi DPSIR — "Driving Force-
Pressure-State-Impact-Response” (Yan Liang et al., 2024).
Mpuknag aHanisy nokasHWKIB NPOCTOPOBMX XapaKTEPUCTUK
PEe3nNbEHTHOCTI i OLiHKM 6a30BOI Pe3nInbEHTHOCTI MPOCTOPO-
BOTO LLUapy MICbKOi CUCTEMU 34JINCHEHO Ha NpvKnagi NpocTo-
posoro wapy "O3eneHeHHs Ta NybniyHi npocTopn"”.

PesynbTaTtn

MpocTopoBa pPe3nrbEHTHICTE MICbKOrO NMPOCTOpy — Le
pe3ynbTaT B3aeMogii 6aratbox YMHHUKIB: Mopdbororii 3aby-
[0BU, (PyHKUIOHANbHOrO 30HYBaHHS, AOCTYMHOCTI ny6niy-
HUX NPOCTOPIB, CUCTEMUN MOBINBLHOCTI, PO3MILLLEHHS KPUTWY-
HOT iIHPPaCTPYKTypW, PiBHA O3ENEHEHHS, KyNbTypHOI igeH-
TWUYHOCTI Ta 34aTHOCTI 40 KniMaTuyHoi aganTadii. Lli komno-
HEeHTN POPMYIOTLCA Ha NepeTuHi pisHNX cdep: mictobyay-
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BaHHS, apXxiTeKTypu, couionorii, yp6aHekonorii, TpaHCnopT-
HOro MnaHyBaHHsA Ta ynpasniHHs. IxHe uinicHe BpaxyBaHHs
€ NnepeayMOBOK CTBOPEHHS BanigHOi MoAeni Micbkoi pe-
3UMBbEHTHOCTI, fiIKa OLUIHIOE He NuLle HasiBHi pecypcu, a n
peanbHi yHKLiOHanbHi 3B'A3KW Y KPU3OBUX YMOBaX.

MpocToposuii Niaxia A0 aHarni3y MiCbKOi pe3nnbEHTHOCTI
€ He nuLue iHCTPYMEHTOM Onucy NOTOYHOro cTaHy ypbaHic-
TUYHUX CUCTEM, a A KNOYEM [0 MOAENIOBaHHS iXHbOI NnoBe-
AiHKW Y BiONOBiAb Ha PI3HOMAaHITHI 3arpo3u — Bif, MPUPOSHUX
KaTacTpod Ao couianbHo-ekoHoMiYHUX kpu3 (Balling et al.,
1999). Mapkyc Ta KonpgiHr (Marcus, & Colding, 2014)
po3pobunu iHTerpoBaHy Teopild NPocTopoBOi Mopdonorii
Ta cTanux MiCbKMx CUCTEM, JOCHIAXYHO4M, SK (pisuyHa opra-
Hi3aLis Micbkoro npoctopy — Bynuui, 6noku, ny6niyHi npoc-
TOpY — BNNMBAE Ha 34aTHICTb MICT BUTPUMYBATUN 30BHILLHI
cTpecu. ABTOpM MiAKPECHOTb, WO 30aTHICTb 40 3MiH, pis-
HOMaHITHICTb (OYHKLIi A, CAMOOPraHi3aLlisi Ta HaB4YaHHS € BU3Ha-
YanbHUMKU aTpnbyTamm pe3nnbEHTHOCTI, LLO TICHO NOB'A3aHi
3 NPOCTOPOBMM MaHyBaHHAM. Y cBO Yepry, MNapisi (Parizi
et al., 2022) 3anponoHyBaB CTPYKTYpPHO-aHaniTM4Hy Moaerb
OUiHIOBaHHS (PI3NYHOT PE3UNBEHTHOCTI 3 BMKOPUCTaHHAM
ISM-ANP, y skin poarnaHyTo 20 NpocTopoBMX iHAMKATOPIB,
BKITHOYA0uN WinbHICTb 3a0yQ0BM, LWMPWHY BYNWLb, CMiBBIa-
HOLUEHHs CTOpiH ByAiBenb i AOCTYMHICTb BIOKPUTMX NPOCTO-
pis. IxHi BUCHOBKM cBigUYaTh, WO came Ui XapakTepucTukM €
KPUTUYHUMKU AnS e(PEeKTUBHOro pearyBaHHs MicTa Ha CTu-
XinHi nuxa. MacHagi (Masnavi et al., 2021) y cBoemy gocni-
OXKEHHI BUCTYMUB 3 KPUTMKOIO TPagULIHUX CTaTUYHUX Me-
TOAIB aHani3y pe3urnbEHTHOCTI, 3anponoHyBaBLUM afanTUBHY,
TpaHcdhopMaLiiHy mMofenb, sika BpaxoBye AUHAMIKy npoc-
TOPOBWX 3MiH | B3AaEMOAI0 coLianbHUX, EKONOTMYHMX i (i3ny-
HUX KOMMOHEHTIB MiCbKOro cepefioBuLLa.

Okpemy yBary B nitTepaTtypi NpuaineHo 3B'a3Ky MiX eKo-
MNOMYHUMU Mepexamu Ta NPOCTOPOBOK PE3UMBEHTHICTHO.
MepteHc (Mertens, 2022) 3ocepeannacbk Ha NPOEKTYBaHHI
3eNeHO-6NaknTHOI iHPaCTPYKTypy — MapkiB, 3eMneHnx Ko-
pugopis, BOOAOWM — K OCHOBW Ansi (POPMYBaHHSA CTIMKOrO
Micbkoro npoctopy. NogibHy nosuuiio po3BMBalOTb TaKoX
LWapicpi Ta Amarata (Sharifi, & Yamagata, 2016), ki aHani-
3yl0Tb DaraToLapoBICTb MICbKOI PE3UNbEHTHOCTI Yepes cu-
CTeMy MpOCTOPOBUX i (YHKUIOHaNbHUX B3AEMO3B'A3KIB.
BoHM NponoHyoTb BUKOPUCTOBYBaTW IHCTPYMEHTU NPOCTO-
pPOBOI CUMYNsLii ANst MOLENOBAHHA CLEHapiiB pu3uKy Ta
BPas3fnUBOCTI y Ppi3HMX MopdoonoriyHmx ymosax. [ocni-
OxeHHst Ban (Wang, 2018) nemMoHCTpye, sik yHKLioHanbHa
dparmMeHTaLis MiCbKOro NPOCTOPY 3HWXYE adanTUBHUN
noTeHuian, 3MeHLWyo4M eeKTUBHICTb TPaHCMOPTHOI Me-
pexi Ta 06MexXyun JOCTYN OO KPUTUYHOT iHppacTpyKTypK
nig yac kpus. Hapewwrti, AxepH (Ahern, 2011) HaronoLuye Ha
HeoOXigHOCTI iHTerpauii eKomnoriYyHoi PesunbEHTHOCTI B
MiCbKe NnaHyBaHHS Ta NMPOEKTYBaHHSA, MiAKPECMOYM, L0
CTiKiCTb NOBMHHa OyAyBaTUCh HE NMLLE HABKOMO (PYHKLLiO-
HanbHUX XapaKTEpPWUCTUK, ane N Ha OCHOBIi €KOCUCTEMHMUX
nocnyr, siki 6eanocepeHb0 hOpMYHTLCS Y NPOCTOPI.

IrHopyBaHHS1 MpoCTOpoBKX NapameTpiB abo ix HegocTaTt-
Hill 06NiK NPU3BOAUTL A0 BUKPUBMEHOTO PO3yMiHHS Bpa3nu-
BOCTi MiCbKMX CUCTEM i pOpMyBaHHSA HeedpeKTMBHUX yrpaB-
NIHCbKUX pilleHb. 30KpeMa, Le MOXe 3HWXKyBaTu edeKTuB-
HICTb pearyBaHHs Ha HaA3BWYaMHi cuTyauii, oOMexyBaTu
0OCTyn OO pecypcCiB i ycKnagHwBaTW BiQHOBMEHHA nicns
Kpu3. Taki XxapakTepuUCTUKK, SK LWINbHICTb | KOHMIrypauia 3a-
OynoBUW, CTPYKTYpa TPaHCMOPTHOI MepeXxi, HasiBHICTb Bia-
KPUTUX NPOCTOPIB | KPUTUYHOI iHdpacTpykTypwu, 6eanocepe-
OHbO BMMUBAOTb Ha 34aTHICTb MiCTa NPOTUCTOSATU CTpecam
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i 3abe3neyyBaTy 6e3nepepBHICTb OCHOBHMX (OYHKLIiN. ToMy
BKITFOYEHHSA NMPOCTOPOBOrO aHarisy B Mofeni MiCbKoi peau-
NbEHTHOCTI Cnif po3rnsagaTh He sk OMuilo, a sk HeobXiaHy
OCHOBY A1 KOMMIIEKCHOrO N afanTMBHOIO ynpaemniHHSA Mi-
CbKOI TpaHcdopmMaLlieto.

Lindposi iHCTPyMEHTU Y cy4acHUX ymoBax ypbaHicTuy-
HOro PO3BUTKY CTalTh He NnuLle 3acobamu aHanisy Benuye-
3HMX MacuBiB NPOCTOPOBUX AAHMX, @ N KINIOYOBMMUN MEXaHis-
Mamu hOpMyBaHHSA NPOCTOPOBOI PE3UNBEHTHOCTI MICT Y Lii-
nomy (Rahman, & Szabd, 2021; Sicuaio et al., 2024) a6o
noro okpemux cuctem (Armas et al., 2017; McClymont et al.,
2020; Chandra et al., 2021). Bucoka cknagHicTb MiCbKUX CU-
cTeM, 6araToBMMIpPHICTb pU3MKIB Ta LUBMAKICTb 3MiH BUMara-
I0Tb 3aCTOCYBaHHS TEXHOIMOTIN, 30aTHUX He Tinbkx Biaobpa-
XaTu cTaH MicTa, ane W MoaentoBaTu TpaHcOopMaLinHi
cueHapii, aganTtyBaTu CTPYKTypy OO 3arpo3 Ta CrnpusaTu
NPUNHATTIO iIHPOPMOBaHNX YNPaBMiHCLKNX PilleHb.

LUndposi gginHnkn (digital twins), wWTy4yHUIn iHTenekT
(Al), anania Benukux gaHux (Big Data), reoiHdpopMaLiiHi cu-
ctemu (I'C) Ta SAAS-nnatcopmu BigirpaoTb BU3HAYarbHY
ponb y MPOCTOPOBOMY MOZENIOBaAHHI, NNaHyBaHHI i TpaHc-
dopmalii Micbkux TepuTtopin. BoHn galoTb 3mory cTeopto-
BaTM BipTyanbHi penpeseHTaLii MicTa, Ski TOYHO BiATBOPIO-
I0Tb MOro i3nyHy, iHPPaCTPYKTYPHY Ta couianbHy CTPYyK-
Typy, Bigobpaxarun He nuLIe NOTOYHWI CTaH, ane v NoTeH-
LinHi BpaanueocTi. Lindposi iHCTpymeHTM He npocTo nia-
TPUMYIOTb aHarli3 NPOCTOPOBOI PE3UITBEHTHOCTI — BOHU CTa-
I0Tb iHPPACTPYKTYPHUM NiarpyHTAM Ans i hOpMyBaHHS.
JlapccoH Ta Xauireopriy (Larsson, & Hatzigeorgiou, 2021)
nigKpecnowTb, WO LMdpoBi3aLis € KIo4YOBUM iHCTPYMEH-
TOM afanTUBHOI PE3UNbEHTHOCTI B YMOBaXxX KniMaTU4HUX Ta
couianbHo-eKOHOMIYHMX 3MiH. Binbsrpa (Villagra et al.,
2016), 3actocoBytouu ['IC-aHani3, BUABMB NPOCTOPOBY 3a-
NeXHIiCTb aganTUBHOIO MOTeHUiany MICT Bif KoHdirypauii
BiAKPUTMX NPOCTOPIB, O NIATBEPOKYE BaXKIMBICTb LINpPO-
BMX TE€OMPOCTOPOBUX METOAIB ANsl CTPYKTYPHOrO MraHy-
BaHHA. 3aBasku aHanituyHum SAAS-nnatdopmam, Lo
o6'enHytoTb OaraTokpuTepianeHi iHOVKaTOpW, CTae MOXMK-
BOIO iHTerpauisi pisHux piBHIB AaHWX — Big MIKPOPIBHS panioHy
[0 MakpocTpaTerii HalioHanbHoro macLutaby.

3Bakatoum Ha NOTOYHI BUKINKM | MOXNMBOCTI iHHOBAUIiN-
HUX LMPPOBUX IHCTPYMEHTIB K METOA0MOrYHOI OCHOBY AU-
HaMiYHOT MOAEri MICbKOI PEe3nSIbEHTHOCTI, MPOMOHYETLCS
KOHLLeNLis CMMynSUiNHO-aHaniTUYHOI CUCTEMU ONS OLHKM
NPOCTOPOBOI PE3UNBEHTHOCTI — Bi 6a30BOro piBHS 4O Nepc-
NEKTUBHOTO, 3 ypaxyBaHHSAM XapaKTEPUCTUK PE3UNbEHTHOCTI
NPOCTOPOBMX LUAPIB — (haKTOPIB 3arpo3 Ta NoTeHuiany iHHO-
BaUinHoro BTpy4aHHsa (puc. 1). B ocHoBi 3anponoHoBaHoi
mogeni nexwutb baratokputepianbHa onTtumisauia (MOO),
sika gae 3Mory mogerntoBaTyv Ta MpOrHO3yBaTW CTIWKICTb
MICbKUX TEPUTOPIN A0 30BHILLUHIX | BHYTPILHIX 3MiH, Bpaxo-
BYIOUM CKIafHi B3aEMO3B'SI3KM MK PisHUMK dhakTopamu.
[MponoHoBaHW IHCTPYMEHT — Ue MPUHUMMIOBO BiaKpuUTa
CUMynsLiNHO-aHaniTM4Ha cuctema, nobynoBaHa Ha 6asi
CYMYTHUKOBUX AaHWX, LUTYYHOro iHTENEKTY Ta aganTUBHOI
NOrikn ob4YncneHb. Y Hii MOXIMBE MOCTiiHEe [JOMNOBHEHHS
HabopiB xapaKTepUCTUK NPOCTOPOBOI PE3UNBEHTHOCTI, Cne-
undikauii 3arpo3 Ta XxapakTepucTuK 3aranbHOi MiCbKOi
pe3nnbeHTHOCTI. BCi Ui enemMeHT MOXyTb aBTOMaTU4HO
OHOBIIOBATUCA Ta NEpepaxoByBaTUCh NPU HAAXOMKEHHI HO-
BMX OaHuX, WO 3abesneyye BMCOKY TOYHICTb i peneBaHT-
HIiCTb pe3ynbTaTiB.

MeToponoria nobynosu Takoi cuctemm GasyeTbcst Ha
KIMOYOBUX TEOPETUYHUX MOJIOXKEHHSNAX i MOKa3HMKaX.
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4 pe3un bEHTHICTb

AxTyanbHa

HasABHi + BNNUB
XapaKTepuUCTUKU in
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NPOCTOPOBMX €3UNTbEHTHOCTI
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PEe3UNbEHTHICTb \
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- Bpa3nuBeicTb

lMepcnekTuBHa

) PE3UNbEHTHICTb

Puc. 1. Mogenb cumynsuiiHo-aHaniTU4HOI CUCTEMM ANSA OLiHKU NPOCTOPOBOI PE3UNbEHTHOCTI

1. bazoea pe3unbeHmHicme. BpaxoBye HasiBHi npoc-
TOPOBI XapaKTEPUCTUKN PE3UNBEHTHOCTI MICBKMX CUCTEM i
MOXe OyTu y3aranbHeHo oLiHeHa Yepes IHOAEeKC Pe3UNbeHT-
HocTi. MNpuimaeTbes, WO iHAEKC PEe3UNIbEHTHOCTI 0OMeXy-
€Tbcsa 3HayYeHHamuM Big 0 go 100, ge O — BigCYTHICTL pe-
3UNBEHTHOCTI MicbKkoi cuctemu, 100 — ctana cucrtema, sika
BiANOBiAae igeanbHUM MNPOCTOPOBUM  XapaKTePUCTUKAM
Pe3nNNbEHTHOCTI MICbKUX CUCTEM.

3afgaHo Taki pamMKu 3HaveHb iHOEKCYy: Ay>Xe BUCOKUN
piBeHb — 81-100;

BUCOKWUI piBeHb — 61-80;

cepeaHin piBeHb — 41-60;

HU3bKWI piBeHb — 21-40;

OyXe HU3bKUA piBeHb — 0—21.

MponoHyeTbCs, WO igeanbHi NPOCTOPOBI XapakTepuc-
TUKM PE3NNbEHTHOCTI — BMpaxyBaHi Ta OnucaHi 3HayYyeHHs,
npu siKnx cuctema 3bepirae 4OCTaTHIN CTYMiHb PE3UNBEHT-
HOCTIi. XapaKkTepucTuka € BiQHOCHOK, MPUNHSATI MOKa3HUKK
He € CTanMMu KOHCTaHTamu, a Npu3HavarTbCs BiANOBIAHO
Bif, reorpad)iyHOro MNONOXEHHS perioHy, 3anexaTtb Bif Npu-
poOAHMX, couianbHUX, EKOHOMIYHMX i NONITUYHUX YMOB i KO-
pentoTbCA 3rigHo 3 6a30BMMM YSBNEHHSIMU NPO crnpase-
nvBe, 300poBe Ta AeMOKpaTU4He CyCninbCTBO (MoparnbHO-
€TUYHUI eTaroH).

BignosigHo npuiimaeTbes, Wo 6as3oBa pe3nsbEHTHICTb
Takoxx obmexyeTbest 3HaveHHsiMmM Big 0 go 100, ge 0 — Bia-
CYTHICTb Micbkoi cuctemu, 100 — cTana micbka cuctema, sika
BiANOBiAae igeanbHUM MNPOCTOPOBUM  XapaKTePUCTUKAM
Pe3UNbEHTHOCTI MiCbKMX cucTeM. BoHa cknapaeTtbes 3 rpyn
XapaKTEPUCTUK, SKi MaloTb BMSMB HA PE3UNbEHTHICTb TOrO
YKM iHWOro npocTopoBoro wapy. KoxHii rpyni npusHadva-
I0TbCS1 CBOI paMKu 3HayeHb. B pamkax LiMx 3Ha4YeHb KOXHin
XapaKTepUCTULLi 3aneXHo Bid CTyneHs BMMBOBOCTI L€l xa-
paKTEPUCTMKN Ha PE3USNIBEHTHICTL MPOCTOPOBOIO LIapy npu-
3Ha4alTbCs CBOI paMku 3HavyeHb. BogHouac cyma npocrto-
POBUX XapaKTEPUCTUK JOPIBHIOE MaKCUMarbHO MOXITUBOMY
3HAYEHHIO rPynNu NPOCTOPOBUX XapakTepucTuk. Hanpuknag,
npocTtopoBui Wwap "O3eneHeHHs Ta NyonivHi npoctopu” Mae
TPU FPynM MPOCTOPOBUX XApPaKTEPUCTUK: XapaKTepPUCTUKU
€KOororivyHoi Ta KniMaTU4Hoi CTINKOCTi (Npu3HadveHo Aiana-
30H Big 0 fo 40), xapakTepucTuky couianbHO-eKOHOMIYHOTO
BMnuBy (NpuaHadveHo gianasoH Big 0 go 20), xapakrtepuc-
TUKM IHPaCTPYKTYPHOI BKIOYEHOCTI (NpuM3HayYeHo fAiana-
30H Big 0 go 40).

BusHayeHHA 3HaUYEHHS KOXKHOT XapaKTepPUCTUKM OKPEMO
nepenbavae MOXNUBICTb BUKOPUCTAHHSA MEXaHi3MiB aBTO-
MaTMYHOro 360py AaHuMX. YnMcnoBe 3HayYeHHs xapakTepuc-
TUKU NPOCTOPOBOI PE3UNTLEHTHOCTI AOPIBHIOE CyMi SIKICHUX
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3HayeHb MOKa3HWKIB, SKi MalTb Be3nocepeHit BNIMB Ha
NPOCTOPOBY XapaKTepuCTUKy. Hanpvknag, xapakrepuctuui
Climate Adaptability of Green Spaces B pamkax rpynu "Xa-
PaKTEPUCTUKN EKONOFYHOI Ta KniMaTU4YHOI CTIKKOCTI" npua-
HayeHo aiana3oH Big 0 4o 6, Ae 3Ha4YeHHs 6 Moxe ByTu npu-
CyfXeHe Yy pasi BignoBigHOCTI igeanbHUM napameTpam:
"AQanToBaHMMU BBaXalTbCA Ti 3eMeHi NpocTopu, B SKUX
HasiBHi Ginbwe 10 BugiB Ha 1 ra, TemnepaTypa NOBEPXOHb
He nigHiMaeTbea Bule 32 rpagycis, 3BONOXKEHICTb I'PYHTY
He meHwa 3a 30 %, iHaekc BereTauii ctaHoBUTL > —0,6).
PospaxyHok uiei xapaktepucTukn notpebye Habopy nokas-
HUKIB, SIKi 334aHO Tak caMo y BUrMsiAi YMCNOBUX Aiana3oHiB
(B 4aHOMY BUMNaAKy noAin piBHUIA):

e iHoekc Beretauii (NDVI, EVI) — gianazoH MOXnuBux
3HaveHb Big 0 0o 1,5;

e TemMnepaTypa MOBEpXHi — AianasoH MOXIMBUX 3Ha-
YyeHb Big 0 go 1,5;

e BOsiora I'pyHTy — fjianasoH MOXNMBUX 3HadveHb Big 0 4o 1,5;

e OiOpi3HOMAHITTA — gianasoH MOXIMBMX 3HAYEHb Big
0 pgo 1,5.

30ip gaHuX y pamkax uiei moaeni BinbyBaeTbCA aBToOMa-
TWUYHO, 3@ JOMOMOrOK CynyTHUKOBMX 3HiMKIB Ta loT-gaHux,
Lo MOXYTb ByTV oTpMMaHi 3a 3anntom abo NpoTAroM nes-
HOro MpOMiXKKY Yacy. [kepena uUMX LaHUX BKOYalOTb
pearnbHi Ta AUHaMIYHI NOKa3HWKKM, Taki K CynyTHUKOBI 3HIMKM,
iHdbopmauis 3 loT-cuctem, reonpoctoposi AaHi (GIS), gaHi
npo MOBIiNbHICTb HAacCeNeHHs Ta aHaniTMka couianbHUX Me-
pex. Lli naHi 4ONOBHIOKTLCS METOAAMMU LUTYYHOrO iHTENEKTY
Ta BENUKMX OaHMX AN NPOrHO3YBaHHS MOXIMBUX 3MiH Ta
apanTauii MiCbkol cMcTemMu 4o HOBUX YMOB.

lMponoHoBaHa Mofenb iHTErpye AaHi B peanbHOMY Yaci,
LLIO Aa€ 3mMOory onepaTvBHO KOpUryBaTu cTparterii Ta aganTty-
BaTUCS A0 3MiH y cepeoBuLli. 3okpema, A4S MOHITOPUHIY
3MiH Yy naHawadTi Ta iHPpPacTPyKTypi BUKOPUCTOBYIOTLCS
CYMYTHUKOBI 3HIMKW, a reonpoCTOPOBi AaHi 403BONSAOTL OLli-
HIOBaTW MODINbHICTL HAaceneHHsl Ta 3MiHW Y BUKOPUCTaHHI
TepuTopii. MokasHMkn MOBINbLHOCTI crnyxaTb AN NPOrHo3y-
BaHHs couianbHMX 3MiH Ta Mirpauin. Hanpuknag, y sunagky
pospaxyHky xapaktepuctukn Climate Adaptability of Green
Spaces knoyoBi Jkepena gaHuX BKIOYaTb Taki eNeMeHTu:

e iHgekc BereTauii (NDVI, EVI), wo Bu3HavaeTbcs 3a go-
NMOMOTOK CYMYTHUKOBMX 3HIMKIB, TakuUX §IK Ti, O OTPUMY-
toTbcst Yyepe3d Copernicus Open Access Hub (M2), Google
Earth Engine (M3), Ta Sentinelsat (M4) ona asTomaTtusauii
3aBaHTaXXEHHHA JaHuX;

e TemnepaTypa noBepxHi (LST), ska oTpumyeTbCH Yepes
CYNyTHWKOBI AaHi Takmx cuctem, sk MODIS (NASA) (15),
ERA5 (ECMWEF) (M6), PyMODIS (M7) abo Sentinelsat (M4)
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AN aBToMaTmM3aLii npouecy 3aBaHTaxeHHst AaHuX. Lli gaHi
OOCTynHi Takox Yepe3d Copernicus Open Access Hub (IM12)
Ta Google Earth Engine (IM3);

e BOJIOra I'pyHTY, IO BU3HAYaeTbCs 3a AOMOMOrow Aa-
Hux 3 ERA5 (ECMWEF via Copernicus), 4OCTynHUX 4yepes
cdsapi, Copernicus Climate Data Store, a Takox 4epes
Copernicus Global Land. [laHi aBTOMaT14HO 06p0obnsitoTLCS
3a JOMOMOro0 Takux iHCTPYMEHTIB, sik open-data-cube abo
Google Earth Engine (GEE). Kpim Toro, BUKOPUCTOBYOTbCS
APl ans 3anuTiB OO NOrogHuWx cepBepiB, Hanpuknag
OpenWeather APIl, ons oTpMMaHHS MOrogHWx JaHux Ta
iCTOPUYHUX JaHUX;

¢ GiOPIBHOMAHITTS, sIKe OLHIETECA 3a [A0MNOMOroH
iNaturalist API. Y pasi noTpebu fooaTtkoBo MoXHa BCTaHO-
BUTU Kamepu Ta ayaioceHcopu Ans 36opy AaHuX, ogHak ue
notpebyBaTvme 4O4ATKOBUX BUTPAT.

KoXXHOMY MOKasHWKYy 3anexHo Bi4 OTPMMaHWX OaHuxX
NPUCBOIETLCA OAHA 3 OUiHOK: "Oyke aobpe", "mobpe",
"cepedHe", "HU3bKe", "OyXe HM3bKe" — B KOHKPETHOMY YumC-
noBoMy 3HauyeHHi. Hanpuknag, ans nokasHuka "biopisHoma-
HITTA" 3a4aHi Taki paMku (3aranbHWi giana3oH 3HaYeHb: Bif,
0 po 1,5): "ayxe pobpe": >10 Buais Ha 1 ra; perynsipHe pos-
ni3HaBaHHS — MPUCBOEHO 3Ha4YeHHs 1,5:

"nobpe": 7-10 BuaiB Ha 1 ra; € guHamika 8o 30iNbLUeHHS —
NPUCBOEHO 3HayeHHs 1,125;

"cepenHe": 4-6 ByAiB Ha 1 ra — NPUCBOEHO 3HaYeHHs 0,75;

"Huske": <3 B1am Ha 1 ra — NPUCBOEHO 3Ha4eHHs 0,375;

"oyxe Hu3bke": 0 BUAiB — MPUCBOEHO 3HaYeHHs 0.

TaKum YMHOM, Cyma BCiX 3HaYEHb NMOKA3HWKIB MPOCTOPOBUX
XapaKTePUCTUK PE3UIBEHTHOCTI AatoTb 3MOTY OTPUMATK OLLIHKY
6a30BOI MPOCTOPOBOI  PE3UMBEHTHOCTI MPOCTOPOBOrO  LUApY
(B paHomy Bunagky "OseneHeHHs Ta nyGniyHi npocTtopu”).

2. AKmyanbHa pe3usib€eHMHicmb. BpaxoBye HasBHi
NPOCTOPOBI XapaKTePUCTUKN PE3UITBEHTHOCTI MICbKMX CUC-
TEM, XapaKTEPUCTUKN PE3WUNbEHTHOCTI Ta CTyNiHb BMMBO-
BOCTi aKTyanbHMX Ta MOTEHLiNHMX 30BHILLUHIX 3arpo3 (Bpas-
nuBicTb). MeToamnka po3paxyHKy akTyanbHOro iHoekcy pe-
3UNBbEHTHOCTI 6a3yeTbCs Ha 3MEHLUEHHi BUMIPHOCTI Ta BU-
6opi 03HaK Yepe3 BUKOPUCTaHHS MaTpULLb BNNUBIB i KOpens-
Ui onsa aHanisy B3aemogii Mk nokasHukamu. BoHa iHTerpye
Pi3HOMaHITHI AaHi Ans CTBOPEHHS KOMMIEKCHOrO iHAEKCY,
LLIO OLiHIOE CTINKICTb MiCbKOI CUCTEMU, BPAXOBYHUN €KOHO-
MiYHi, couianbHi, ynpaBniHCbKi Ta eKONOriyHi acnekTy, i oui-
HIOE 3[aTHICTb MiCbKMX CUCTEM adanTyBaTMUCA 40 3MiH i Npo-
TUAIATM 3arpo3aM, BPaxOBYKUM EKOHOMIYHI, coLianbHi,
ynpaBsniHCkKi Ta ekonoriuHi acnekTu. Ii cTpykTypa 6asyeThbes
Ha THyYKin dopmyni (ame. puc. 1): akTyanbHa pPesunbeHT-
HIiCTb = 6a3oBa pPE3UNbEHTHICTb -/+ XapaKTepUCTUKK pe-
3UIbEHTHOCTI — BPa3nuBiCTb.

IMig xapakTepmcTrkaMmm pe3nnbeHTHOCTI pO3yMieMo 3aaT-
HICTb cucTeM A0 36epexeHHst MepBiCHOro cTaHy, aganTauii
Ta TpaHcdopMaLlii, BpasnuBiCTb — KOMMMEKC aKTyanbHUX Ta
NepcrneKkTUBHUX 3arpo3, siki MalTb MNOTEHUiNHWIA BNAUB Ha
XKUTTECTINKICTb MiCbKMX cucTEM (Big'eMHe 3HaudeHHs = 0).
BoHn galoTb 3MOry OUHUTM CTaH PEe3UNbEHTHOCTI KOXHOI
3 XapaKTepuUCTUK NPOCTOPOBMX LUAPIB.

XapaKTepucTuKN pe3nnbEHTHOCTI NMPOMOHYETLCHA OLHIO-
BaTW Yepes Taki 34aTHOCTI aganTyBaTucs, aveepcudikysaTu
pecypcu i TexHonorii, 36epirati CTiKiCTb Ta yHKLIOHYBaTK:

e Efficiency — 3gaTHiCTb edpekTMBHO BMKOPWUCTOBYBATU
OOCTYMHI pecypcu;

¢ Diversity — 4OCTYMNHICTb pecypciB 3 pi3HUMU BacTUBO-
CTSIMW Ta XapakTepuUCTUKaMu;

¢ Redundancy — HasiBHICTb HaANULLIKOBUX pecypciB;

¢ Robustness — 3gaTHicTb 36epiratv CBOi xapakrtepuc-
TWKM Nig BNNYBOM 3arpos;
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e Safety — 3gaTHicTb 3abe3nevyBatn 6e3neyHi ymosu B
yMOBax 3arpos;

o Adaptability — s3gaTHiCTb aganTyBaTucsa Ta TpaHcdop-
MyBaTUCA ANS NiABULLEHHS CTINKOCTI;

e Flexibility — 3gaTHicTb LUBMAKO aganTyBaTMUCA 4O 3arpos;

e Inclusivity — 3gaTHICTb 3axuLiaTv HanBpa3nuBiLli Bep-
CTBU HaCeneHHs;

¢ Innovation — BUkopucTaHHs iHHOBaLiNHWX NigXo4iB;

e Integrity — HadBHICTb 30BHILLIHLOIO pecypcy, 34aTHOro
KOMMNeHcyBaTu AediunT BHYTPILLHIX;

¢ Decentralization — 3gaTHicTb 36epiratv CTiRKICTb Ta
(OYHKLiOHYBaTK, HaBiTb SKLO CUCTEMa BTpaTWUTb LiEHTpa-
NbHi BY3Nn 4n pecypcu.

XapaKkTepucTuK1 pe3nrbEHTHOCTI (POPMYIOTb YTOYHIOBA-
NbHi KoeilieHTn, cyma sikux siBnsie coboto Aiana3oHun 3Ha-
YeHb: Bif —1/2 cepegHbOro 3Ha4YeHHs1 MPOCTOPOBO| XapakTe-
puCTUKM 00 +1/2 cepefHbOro 3Ha4eHHs NPOCTOPOBOI Xapa-
KTepuctuki. ToBTO, SIKWO NPOCTOPOBI XapaKTepucTULi
Climate Adaptability of Green Spaces B pamkax rpynu "Xa-
PaKTEPUCTUKN EKONONYHOI Ta KNiMaTU4YHOI CTINKOCTI" npu3a-
Ha4eHo AianasoH Big 0 4o 6, TO cyMa yTOYHIOBaNbHUX Koe-
diLieHTIB — XapaKTepuCTUK pe3unbeHTHOCTI Oyae B diana-
30Hi Big —1,5 o 1,5. OuiHKa XxapakTepuUCTUK PE3UINTbEHTHOCTI
€ BaXXJIMBOI CKMaJ0BO 3ararnibHOro po3paxyHKy, OCKiINbKu
BOHW [aloTb 3MOry CKOpPWUryBaTu MOXWUOKWU, OTpUMaHi npu
NPUAHATTI pilleHb WOA0 BU3HAYEHHS KOHKPETHMX 3HAYeHb
ifeanbHUX NPOCTOPOBUX XapakTEPUCTUK PE3UNBbEHTHOCTI.

XapakTepucTukn pesnnbeHTHOCTI PO3paxoByOTLCA Ta-
KOX Yy OianasoHi n'atu ouiHok: "oyxe aobpe", "nobpe", "ce-
pegHe", "HuU3bKe", "Oyxe Hu3bke" i € BignoBiAAMKM Ha
npsmMe/npsiMi MMTaHHs, SKi NOB'A3YI0Tb XapaKTepUCTUKY Mpo-
CTOPOBOI PE3UNBbEHTHOCTI 3 XapaKTePUCTMKOK 34aTHOCTEN
apjantyBaTucs, AuBepcudikyBaTtM pecypcu i TexHonorii,
36epiraTu cTilkicTb Ta pyHKUioHyBaTU (abo HaBnakw, ii Bpa-
anueicTio). Hanpwuknag, Climate Adaptability of Green
Spaces /xapakTepucTuka 3gaTtHocTi Integrity: "Un HasBHI Ha
OOTUYHUX AiNsiHKax pecypcy (BUAW, yTpMMaHHS BOMOru r'py-
HTOM), SKi MOXYTb CMPUSITU MOMIMNLWIEHHIO KNiMaTUYHOI aga-
NTUBHOCTI?":

"nyxxe nobpe": Tak, HasiBHi (+1,5)

"nobpe": € o3Haku HasBHOCTI (+0,75)

"cepepHe": Hi, 03HaK HasBHocTi Hemae (0)

"Hn3bKe": € 03HakK noripeHHsa cutyadii (—0,75)

"Oyxe HM3bke": cuTyauis Ha OOTUYHMUX AiNAHKax norip-
wwunace (—1,5).

PospaxyHok Bpa3nmBocTi nepenbadyae, Lo Lie KOMMNeKc
aKkTyanbHUX i MepcrneKkTUBHUX 3arpo3, siKi BNAMBaKTb Ha
pe3nnbEHTHICTD i3 pi3HOO cunoto Aii. ToMmy 3aranbHun dia-
nasoH BnnuBy npumMmaetbes Big 0 go 100, ge 0 — BnnuBy
Hemae, 100 — noBHa pynHaLis MiCbkoi cuctemm (Big'emMmHe
3HayeHHs = 0).

3arpo3n, nepenbaveHi B po3paxyHKy, BKIHOYaTb B
cebe 3arposn HaBKOMMULLHBOTO cepeoBula (eKonoriyHi,
KniMaTU4Hi, CTUXiWHI iMxa), couiarnbHi, reonosniTUYHi, eKoOHO-
MiYHi Ta TexHonorivHi. KoxxHa 3arposa mae CBOi giana3oHu
BMIUBY, SIKi pO3paxoBYOTbCA 3 MOrNsAy BMMBOBOCTI HE Ha
KOHKpETHY XapaKTepPUCTUKY MPOCTOPOBOI PE3UNBEHTHOCTI, a
Ha npocTopoBui Lap 3aranom. Tak, 3arposa "Bukopuc-
TaHHS saepHoT 36poi” HaBiTb Y MiHiManbHoMy 06cs3i Bnnu-
Ba€ Ha €KOCUCTEMM MICT, TOMY OLliHKa Takoi 3arposu byae:

ayxe Husbka — 0;

Hu3bka — (—40);

cepegHs — (—60);

Bucoka — (—80);

ayxe Bucoka — (—100).
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A Taka 3arpo3a, sk "CouianbHa nonspusadis”, noripwye
cuTyauito 3 nornsgy Aornsay, CninbHOI KoopauvHadii npwm
iHWKX kaTacTpodax, ane cama no cobi He NpM3BOAUTbL 40
pynHauin:

ayxe Husbka — 0;

Hu3bka — (—1,25);

cepenHs — (-2,5);

Bucoka — (—3,25);

ayxe Bucoka — (-5).

KoxHa 3arpo3a ouiHIETLCA 3aBAAKN OTPUMaHHI0 AaHUX
HabopiB MOKasHUKIB, siKi CBiAYaTb NPO CTyNiHb 3arpo3u. Me-
penbavaeTbes, Wo 306ip uux gaHux BigOyBaeTbCsl Tak came
aBTOMaTM4HO, 3a AOMOMOrOK CynyTHWKOBUX Ta loT-AaHux
3a 3anMToM, abo NpoTsiroM NeBHOro NPOMiXKy Yacy. Ha-
npuknag, 3arposa "lNoBeHi" NoTpebye oTpMMaHHA 3HaAYEHb
TaKMX MOKa3HUKIB:

e piBEHb BOAM B pivkax, 03epax Ta BOOOCXOBULLAX;
NPOrHo3yBaHHA IHTEHCUBHOCTI AOLIB Ta 3MuUB;
TemnepaTtypHi 3MiHV B 30HaX NOTEHUiMHUX NOBEHEWN,;
LUBUAKICTb Tedil BoAW;

BOSOriCTb MPYHTY B paioHaXx, Lo NigaatoTbCs 3aTOMNMEHHIO;
MOZENOBaHHS MOBEHEN (aHani3 puanKy 3aTOMNMNEHHS);
aHanis ctaHy BoOOBiABEAEHHSA Ta iHPaCTPYKTypy;
BM3HaYeHHs1 0bcsiry 3aTonneHnx TepuTopin;

¢ PeanbHi AaHi Npo noBeHi (mocTpaxaani panoHu, 3aTon-
NeHi nnoLwi);

® OLiHKA 3MiHM KNIMaTUYHUX YMOB, LLIO BMITMBAOTb HA MOBEHI.

3. MepcnekmusHa pe3unbeHmMHicmb. Ii MoxHa Ha-
OyTn 3aBOAKM HU3LI iIHHOBALINHMX TEXHOSOrI B 0OMEXeHUi
NPOMIXOK Yacy Ta 3a ymMoBu obmexeHux pecypcis. g
TEXHOMOriAMN PO3YMIETLCA LUMPOKMI HabIp iHXeHepHo-
TEXHOMNOMYHMX 3ax0fAiB, SKi MOXYTb NOCUMUTW TOW YK iHLIMI
NPOCTOPOBUIA LLAP 3aranomM abo SKYCb i3 XapaKTePUCTUK, i AKi
MOXYTb OyTW 3afisiHi B KOHKPETHUX EKOHOMIYHO-MOMITUYHMX
yMOBax B OOMeXeHU NPOMIXKOK Yacy:

lNepcnekmuesHa pesunbeHmHicms = AkmyarnbHa
pe3unbeHmHicmsb + Brinue mexHosnogid.

[ig BNAMBOM TEXHOIONi PO3YMIETECA KOMMIEKC iIHKEHEPHO-
TEXHOSNONMYHNX 3axOoAiB, SKi 34aTHI NOCUAUTU MPOCTOPOBI
XapaKTepUCTUKM Pe3nNNbEHTHOCTI (sIK cknagosy 6a3oBoi pe-
3UITbEHTHOCTI) Ta/abo XapakTEePUCTUKN PE3UNBEHTHOCTI (KK
CKINaoBy akTyanbHOi pe3unnbeHTHocTi). OuiHka BMnMBY
TEXHOMOTIN 3anexuTb Big CTyNeHss MakCMMarnbHO MOXINBOT
34aTHOCTI TiET YN IHLIOT TEXHONOTIT 3MIHUTK MOKAa3HWKK NpOo-
CTOPOBMX XapaKTEPUCTUK PE3UNBEHTHOCTI.

Hanpuknag, oguH i3 napameTpiB  XapakTepuCTUKM
Climate Adaptability of Green Spaces — "biopisHomaHITTS" —
OUiHEeHM AK "HU3Ke": <3 Buan Ha 1 ra — 3 NPUCBOEHHAM 3Ha-
yeHHa 0,375. MpunycTUmo, WO OYiKyETbCA MaKCUManbHO
MOXINMBE NOANINLWEHHS 3aBAsikN TexHonorii: 3a 10 pokiB Kifb-
KiCTb BUAiIB Moxe 36inbwmntnck Ao 15. OcKinbku 3Ha4YeHHs
>10 Buais Ha 1 ra nokasHuka "bBiopisHOMaHITTS" € HanBu-
Lot ouiHkow — "gyxe gobpe", ue o3Havae, WO Makcu-
MarnbHe 4YMCMoBe 3HAa4YeHHs TexHonorii, sike moxe OyTn
NpUCBOEHE, OOPIBHIOBAaTUME "MakcUManbHOMY 3HaYeHHH
Jiana3oHy nokasHuka "biopisHoMaHiTTa". [pu LbOMy, SKLLO
Npu po3paxyHKy 3HAYEHHS BUXOAUTb 3a O3HA4YeHUN diana-
30H, 3HAYEHHS MOKa3HWKa MPUNMAETbCHA ="MakcumarbHe
3Ha4YeHHs1 diana3oHy nokasHuka". "Bnnus TexHonorin" oui-
HIOETbCH 3 ypaxyBaHHSIM JOCTyny A0 chiHaHCOBUX pecypciB
Ta obmexeHicTio B 4vaci. Akwo obMexeHicTb pecypcy Ta
yacy Aons peanisadii TexHomnorii B NTOBHOMY 06cA3i HEMOX-
nvBa — pe3ynbTaT 3MEHLLYETLCS Bi4NOBIAHO 40 CTyNeHsi 06-
mexeHocTi Ha 100 %, 80 %, 60 %, 40 % Ta 20 %.
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[unckycis i BUCHOBKMU

FpyHTylounck Ha aManisi npaus (Marcus, & Colding,
2014; Masnavi et al., 2021; Zhang et al., 2024), ue pocni-
[DKEHHS1 y3aranbHIOE PO3YMiHHS MPOCTOPOBOr0 BUMIPY SIK
KIMOYOBOIo YNMHHMKA POPMYBaHHSI MICbKOI PE3UNbEHTHOCTI.
[MpocTopoBi xapakTepucTvku Micta — KWOro Mopdonoris,
KOHdpirypauis BigkpuTx NpocTopiB, CTPyKTypa 3abyaosu Ta
po3TallyBaHHSA KPUTWMYHOI iHPaACTPYKTypyn — BM3HAYalOThb
3[aTHICTb MICbKOrO OpraHiamy pearyBaTtu Ha Kpu3oBi NOAil,
ajanTyBaTucsl Ta BigHOBMNIOBATUCS, BOAHOYAC HELOCTAaTHS
yBara o NPOCTOPOBUX acneKTIB Yy AOCHIMXEHHSAX Ta NnaHy-
BaHHI PE3NNBbEHTHOCTI OBMEXY€E PO3YMiHHS peanbHUX Bpas-
NMBOCTEWN i MOTEHUjiany MiCbKUX CUCTEM, 3HWXKYIOUN eddeKTnB-
HICTb ynpaBniHCbKUX pilleHb y ccpepi 6e3nekn, aganTauii Ta
BiQHOBMEHHS. [MO3UTMBHI Npuknagm icHyluux LUdpPoBMX
MEeTpUK Micbkoi pesunbeHTHocTi (Liu et al., 2022; 2023)
XapaKTepuayTbCs KOMMMEKCHICTIO Ta MiXaucUMniiHapHi-
CTH0, arne B Npoueci AOoCTimKeHHs Oyrno BU3HA4YEeHO HanpsM,
Lo noTpebye noganblUoi METOAOMOTNYHOI PO3POOKU: NOLLYK
LUMAXiB Y3rofXXeHHs cTpaTerii NigBULEHHS PE3NNBEHTHOCTI
Ha PiBHi MICbKOI NOMITUKM Ta IXHBOIKO peani3aLjieto y KOHKpeT-
HUX MNPOCTOPOBMX pieHHaX. [lpocTtopoBi ocobnmMBOCTI
BM3HA4YaloTb TaKi KPUTUYHI acnekTu, 9K AOCTYMHICTb iHdpa-
CTPYKTYPU, e(PeKTUBHICTb eBaKyaLUinHUX MapLUpyTiB, LUBMA-
KicTb MOGinisauii cny6 pearyBaHHsi Ta 30aTHICTb OKPEMUX
panoHiB yHKUiOHYBaTU aBTOHOMHO. [MHamMiyHe npocTo-
poBe MOAENIOBAHHSA AA€ 3MOry TOYHO iAeHTUdIKyBaTV 30HU
pW3uKy, afanTyBaTu CLeHapii pearyBaHHs 0O TOKaNbHOro
KOHTEKCTY Ta 3abe3neynTu LiniCHy OLiHKY MICbKOI CTiKOCTI
AK AUHaMiYHOro, 6araToBUMIPHOro NpoLecy.

Ha BigMiHy Big TpaguuiMHMX iIHCTPYMEHTIB MOHITOPUHIY,
undposi moaeni 3abe3nevyoTe NPOrHo3yBaHHA HacnigkiB
pilleHb, iIHTepakTUBHE TeCTYBaHHS CLieHapiiB Ta BUSBIEHHS
KPUTUYHMX TOYOK y CUCTEMI. Y Takin cuctemi Kopuctysad
CTae aKTMBHUM YYaCHUKOM YMpPaBniHHA: BiH Mae 3Mory 3mi-
HIOBaTW NapamMeTpu, 3anyckaTuh anbTepHaTUBHI Mogeni pos-
BUTKY Ta BNAnBaTN Ha hOPMyBaHHS NPOCTOPOBOI NOMITUKW.
3anpornoHoBaHa AuHaMiYHa MoZerb MICbKOT pe3NNbEHTHOCTI
3 MOXMNMBICTIO KOMMMEKCHOro aHanidy MoTOYHOro CTaHy
MicbKoi cuctemu i Mmogmdikauii cknagoBux BiAMoBigHO A0
3MiH 30BHILIHBLOrO cepefoBulla 6a3yeTbca Ha KOHLenTax
6a30B0i, aKkTyanbHOi Ta NepPCNneKTUBHOI PEe3UNbEHTHOCTI i
MaTeMaTUYHOMY MOAESNIOBaHHI Pi3HOMAHITHUX AaHuX Ans
CTBOPEHHSA KOMIMMEKCHOro iHAEKCY, LU0 OUJHIE CTIiMKICTb
MiCbKOT CUCTEMMW, BPaxOBYHOYM EKOHOMIYHI, couianbHi,
yrnpaBniHCbKi Ta €eKOMOoriyHi acnekTw, i OUiHIOE 3AaTHICTb
MiCbKMX CUCTEeM afjanTyBaTuUcs 40 3MiH | NpoTuaiaTK 3arpo-
3aM, BPaxoBYKUYM EKOHOMIiYHI, coujianbHi, ynpaBniHCbKi Ta
eKororiyHi acnekTn. Ha cboroHi KpUTUYHUM BUKITMKOM 3a-
NpPOBaJKEHHS NPOMNOHOBAHOI CUCTEMU € CTaH MOLUUPEHHS B
MicTax iHHOBaLiHUX TEXHOMOriN 360py AaHuUX, Hanpuknag
yepes TexHonorii [0T. MNepcnekTnBo noganbLIoro Aocni-
[PKeHHs1 Oyae iHTerpauis 3anpornoHOBaHOI AMHAMIYHOI MO-
Aeni MiCbKOi pe3unbeHTHOCTI 40 perioHanbHMX i NoKanbHUX
reoiHgopMaLinHNX CUCTEM Ha OCHOBI NOpPTaflbHUX TEXHOMO-
rin 3 MOXMMBICTIO B PeXMMi pearnbHOro Yyacy HagaBaTu ak-
TyanbHy iH(OpMaLiito 4NA CBOEYACHOroO pearyBaHHsi BCiX 3a-
LikaBneHux ociob.

BHecok aBTopiB: Hagis AHTOHEHKO — KoHUenTyanisauis, me-
TOAONOriA, aHani3 gxepen, NiAroTyBaHHA ornsady nitepatypu Ta
TEOpeTUYHMX 3acap OOCNIAKEHHS, HanucaHHs (opuriHanbHa Yvep-
HeTka); Oap's ManbuyukoBa — KOHUenTyanisauis, meToaonoris,
hopmanbHUiA aHani3, HanucaHHa (Nepernsag i peaaryBaHHs).
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DYNAMIC MODEL OF URBAN RESILIENCE FOR SPATIAL POLICY DEVELOPMENT

Introduction. This article explores the concept of urban resilience as a key instrument of adaptive governance in the context of
multidimensional threats and growing uncertainty. Emphasis is placed on the need to integrate the spatial dimension into resilience research, which
remains insufficiently addressed in academic discourse. The aim of the study is to develop a methodological framework for a dynamic model of urban
resilience that enables comprehensive analysis of the current state of the urban system and allows for the modification of its components in response

to changes in the external environment.

Methods. The research employs analytical methods, scenario modeling, and interdisciplinary approaches and models, including the
multi-criteria decision analysis method and the DPSIR (Drivers—Pressures—State—-Impact-Response) framework for comprehensive

assessment of urban resilience.
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Results. The proposed dynamic model of urban resilience facilitates comprehensive analysis of the current state of the urban system and
adaptation of its components to changes in the external environment. The model is based on the concepts of baseline, current, and prospective
resilience, and utilizes mathematical modeling of diverse data to construct a composite index ing urban system resilience. This index accounts
for economic, social, governance, and environmental dimensions, and evaluates the capacity of urban systems to adapt to changes and respond to
threats. An applied example is provided through the analysis of spatial indicators of resilience and the evaluation of baseline spatial resilience within
the urban system's “Greening and Public Spaces” spatial layer.

Conclusions. The study reveals that the spatial characteristics of a city, in the context of building resilience, determine critical aspects
such as infrastructure accessibility, efficiency of evacuation routes, responsiveness of emergency services, and the capacity of individual districts
to function autonomously. Dynamic spatial modeling enables precise identification of risk zones, contextual adaptation of response scenarios, and
comprehensive assessment of urban resilience as a dynamic and multidimensional process.

Keywords: urban resilience, spatial layer, residential district, sustainable urban development, dynamic model.
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INDUSTRIAL HERITAGE AS A RESOURCE FOR SUSTAINABLE DEVELOPMENT
OF INDUSTRIAL REGIONS: THE CASE OF KRYVYI RIH

Background. In modern conditions of post-industrial territorial transformation, the issue of preserving and re-evaluating
industrial heritage gains particular relevance. The decline of functioning industries leaves behind numerous objects that can be
either a source of decline or a potential for development. Kryvyi Rih, as one of Ukraine's most prominent industrial regions, has
accumulated a significant array of such objects. The aim of this study is to analyze the industrial heritage of Kryvyi Rih as a
resource for the sustainable development of the region, identify its potential for preservation and reuse, and outline the key
challenges and opportunities for transforming the post-industrial landscape into a hub of public and tourist activity.

Methods. The study was conducted based on the theoretical foundations of the International Committee for the Conservation
of Industrial Heritage (TICCIH), including the Nizhny Tagil Charter and the Dublin Principles. Historical-geographical analysis,
cartography, analysis of archival and field materials, typologization and systematization of objects were applied. Additionally,
a research algorithm was developed, encompassing four stages: preparatory, expeditionary, analytical, and conceptual.

Results. Within the scope of the study, foreign and Ukrainian discourses on industrial heritage were analyzed. An inventory
of over 800 industrial heritage objects in Kryvyi Rih was conducted. Their typologization is proposed based on their subject
essence, time of origin, and degree of preservation. A subject classification is presented, which considers manufacturing,
infrastructure, social, memorial components, and intangible industrial heritage. Three historical periods of the region's industrial
heritage formation and three levels of its preservation have been identified.

Conclusions. Theindustrial heritage of Kryvyi Rih is an integral part of the regional identity and holds significant potential
for integration into sustainable development concepts. The proposed research algorithm and classification can be used as a
methodological basis for developing programs for the preservation, revitalization, and promotion of industrial heritage. The
identified objects form the basis for creating industrial culture clusters, developing industrial tourism and creative industries, and

fostering a sustainable urban environment based on local resource potential.

Keywords: industrial heritage, sustainable development, revitalization, industrial spaces, Kryvyi Rih.

Background

In the 21st century, the re-evaluation of industrial
heritage has gained particular importance in the context of
sustainable development for territories that have undergone
prolonged technogenic impact. The legacy of industrial
production — mines, quarries, factories, plants, and transport
infrastructure — is no longer perceived solely as waste from
the industrial era. Instead, these elements are increasingly
viewed as a valuable resource for the socio-cultural,
economic, and spatial transformation of cities, representing
their territorial capital.

In European countries, the significance of industrial
heritage has been recognized and re-evaluated, as
evidenced by numerous successful revitalization cases in
regions such as the Ruhr region in Germany, North West
England in the UK, Nord-Pas-de-Calais in France, Silesian
Voivodeship in Poland, Moravian-Silesian Region in the
Czech Republic, and many other localized industrial spaces.
The revitalization of industrial heritage in these regions is
often combined with the development of cultural, industrial,
and ecological tourism, creating attractive public spaces,
new economic hubs, and recreational areas.

In Ukraine, most industrial heritage sites are devalued and
effectively destroyed after their industrial function ceases.
Thus, industrial heritage remains an undervalued resource,
whose future depends on state policy, local community
initiatives, scientific support, and cultural re-evaluation.

Kryvyi Rih is one of the most striking examples of a post-
industrial region in Ukraine, where a mono-economy based
on iron ore mining and heavy industry has been formed for
decades. Today, this city has a unique concentration of
industrial objects, many of which have lost their functional
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significance but possess significant potential as elements of
cultural, tourist, and public infrastructure. The revitalization
of such objects could open new opportunities for economic
diversification, the formation of a new urban identity, and an
improved quality of life for the population.

The aim of this article is to analyze the industrial heritage
of Kryvyi Rih as a resource for the region's sustainable
development, identify the potential for its preservation and
reuse, and outline key challenges and opportunities for
transforming the post-industrial landscape into a hub of
public and tourist activity.

Methods

This research draws upon the guiding principles and
agreements of TICCIH (The International Committee for the
Conservation of the Industrial Heritage), specifically: the
Nizhny Tagil Charter for the Industrial Heritage (The Nizhny
Tagil Charter, 2003), which, adopted in July 2003,
formulated the conceptual foundations of industrial heritage;
and the Dublin Principles (Dublin Principles, 2011), joint
ICOMOS-TICCIH principles for the conservation of
industrial heritage sites, structures, areas, and landscapes,
ratified in 2011. Additionally, the TICCIH Guide to Industrial
Heritage Preservation (Douet, 2016) is fundamental to
understanding the value and role of industrial heritage,
evidence of its existence, and its potential.

The primary methods used to study industrial heritage
include working with archival materials, analyzing and
systematizing  historical data, old cartographic
information, eyewitness accounts, old photographs, and
diagrams. This study is based on the results of numerous
field expeditions conducted in Kryvyi Rih between 2005
and 2013 under the leadership of V. Kazakov. The
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collected factual material was systematized and
classified. Furthermore, an algorithm for studying
industrial heritage was proposed based on analytical
research of various information sources.

Results

Mining, industrial, and post-mining regions are typically
perceived as territories with extremely tense ecological
situations, heavily disturbed landscapes (badlands), and an
unattractive environment for living or developing various
types of economic activity (Patsiuk, Ostapchuk, & Kazakov,
2023). However, according to the concept and goals of
sustainable development, this sharply negative perception
can be changed through the preservation and subsequent
revitalization of their industrial heritage, which subsequently
contributes to the diversification of these regions' economies,
the activation of their cultural and creative industries, and the
development of tourism.

The concept of "industrial heritage" emerged in
England only in the mid-20th century, a period when
several outdated industrial buildings and landscapes were
demolished. This concept was definitively formulated in
one of the key documents of the TICCIH organization — the
Nizhny Tagil Charter for the Industrial Heritage. According
to the interpretation presented in this Charter, industrial
heritage consists of the remains of industrial culture that
have historical, technological, social, architectural, or
scientific value. These remains consist of buildings and
machinery, workshops, mills and factories, mines and
processing and refining sites, warehouses and stores,
places where energy is generated, transmitted, and used,
transport and all its infrastructure, as well as places used
for social activities related to industry, such as housing,
religious rites, or education (The Nizhny Tagil Charter,
2003). Additionally, the Charter states that industrial
heritage has social value as part of the history of life, and
as such, it provides an important sense of identity. It holds
technological and scientific value in the history of
production, engineering, and construction, and can
possess significant aesthetic value for the quality of its
architecture, design, or planning.

Polish researchers A. Konior and W. Pokojska define
industrial heritage as a very specific type of heritage,
consisting of the remains of industrial culture that have
historical, technological, social, architectural, or scientific
value. It can include buildings, equipment, workshops,
factories, warehouses, mines, transport infrastructure, and
places of social activity indirectly related to industry:
residential architecture, places of religious worship, or
education. Industrial heritage can vary in size and form.
However, it is rarely limited to a single object or territory; a
single machine tool is only part of a larger process. Often,
the manifestation of industrial heritage is a series of several
spatially connected places that together form an industrial
landscape (Konior, & Pokojska, 2020).

German researchers P. ltzen and C. Miller note that
industrial heritage encompasses many forms, objects,
narratives, and questions about the place of industrialization
in late-industrial societies without a clear definition of its
nature in the general heritage discourse. Scholars point out
that industrial heritage includes diverse phenomena united
by a single dominant: industrial museums; the preservation
of old industrial buildings and their reuse for cultural
purposes such as concerts, art exhibitions, and permanent
galleries; scholarly discussions about industrial remnants
and their interpretations as witnesses to the past (often
referred to as "industrial archaeology"); the representation
of an imagined industrial era in film, music, and popular
culture; attempts by companies to develop their corporate
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identity through the cultivation of their past; and the hope of
former industrial regions to leverage their industrial past
(Itzen, & Mller, 2013).

Among many scholars working on the topic of industrial
heritage, there is a broad consensus that industrial heritage
includes more than just "big things," but also many more
subtle, intangible forms of heritage that do not have a direct
connection to material culture (Wicke et al., 2018).

In Ukraine, at the legislative level, the definition "objects
of science and technology" is traditionally used instead of
"industrial heritage" unique industrial, production,
scientific-production, engineering, engineering-transport,
and mining objects that define the level of development of
science and technology of a certain era, certain scientific
directions, or industrial branches (On Cultural Heritage
Protection, 2000).

K. Gorb, researching industrial heritage within the
national heritage system, proposes distinguishing the
following levels of its consideration: 1) as historical objects
and phenomena-artifacts of industry (initially "industry"
substantively refers specifically to industrial production);
2) as artifacts of production in general, not only industry;
3) as artifacts of the economy as a whole, including
historical structures and technologies of industrial,
transport, construction, trade, and other sectors, primarily
secondary and tertiary economic spheres; 4)as the
heritage of the industrial era in general, a unique monument
to scientific and technological progress that fundamentally
changed the character and rhythm of life of the world
community (Gorb, 2008).

S. Dychkovskyyi understands the industrial heritage of a
city as an element of cultural space that reflects the
traditional features of the industrial landscape, through
which a person forms images that act as the industrial
mentality of the place (Dychkovskyyi, 2020).

Substantial research on urban planning monuments as
forms of industrial heritage was conducted by Y. Tyutyunnik,
who noted that in relation to production facilities, the
category of urban planning monuments is used extremely
rarely in domestic heritage protection theory and practice,
almost never (Tyutyunnik, 2014).

Significant attention has also been paid to the
classifications of industrial heritage objects. M. Falser and
M. Yang, in their study, refer to a very detailed classification
system for industrial heritage developed by the Historic
American Engineering Record (HAER), a division of the
U.S. National Park Service. The classification system for
industrial structures consists of 10 subcategories:

1. Extractive industries (e.g., ore or gold mining).

2. Bulk product industries (e.g., primary metallurgy).

3. Processing industries (e.g., mechanical engineering).

4. Utilities (e.g., water supply, electricity).

5. Power sources and prime movers (e.g., water wheels,
steam turbines).

6. Transportation (e.g., railways, canals, ports).

7. Communication (e.g., radio, telephone).

8. Bridges, viaducts, aqueducts.

9. Building technologies (roofing systems, enclosures).

10. Specialized structures/objects (e.g., dams, tunnels,
hydraulic structures) (Falser, & Yang, 2001).

A fundamental scheme for systematizing national
heritage was proposed by N. Duk and I. Sumatohina. The
scholars took a comprehensive approach to the issue,
classifying industrial heritage objects in Ukraine by
considering various characteristics: origin, form of territorial
localization, historical features and correspondence to a
certain stage of development, naturalness of the



~ 24 ~

B 1 C H U K KuiBcbkoro HauioHanbHoro yHisepcurety imeHni Tapaca LleBueHka

environment where heritage objects are located, primary
purpose of the objects, their degree of preservation, leading
social function, etc. (Duk, & Sumatohina, 2015).

G. Pidgrushnyi proposes dividing industrial heritage into
five key types:

1. Energy objects (thermal and hydroelectric power
plants, power lines, etc.).

2. Production objects (mines, quarries, plants, factories,
individual technological lines, equipment, etc.).

3. Warehousing facilities (warehouses, storage facilities,
cellars, etc.).

4. Transport infrastructure objects (railway stations, port
complexes, hangars for vehicles, individual railway
branches, etc.).

5. Social infrastructure objects (residential buildings for
engineering and technical personnel and workers, clubs,
hospitals, schools, colleges, etc.) (Pidgrushnyi, 2016).

The authors of this study have individually proposed their
own visions for the classification of industrial heritage objects in
their previous works (Kazakov, 2010; Patsiuk, 2024).

In Ukraine, the study of industrial heritage objects
should be based on the provisions of the Law of Ukraine
"On Cultural Heritage Protection" (On Cultural Heritage
Protection, 2000). According to this law, these objects can
be identified across several categories. First, they can be
categorized as objects of science and technology — unique
industrial, manufacturing, scientific-production, engineering,
engineering-transport, and mining facilities that defined the
level of scientific and technological development of a
specific era or particular industrial sectors. Second, some
human-made mining industrial heritage objects (waste
heaps, quarries, sinkholes, etc.) are landscape complexes
— natural lands with historical value as areas of industrial
development in ancient times and consequences of
technological work. Third, the residential industrial heritage
objects of workers' settlements in old mines and factories
are carriers of distinctive architectural and urban planning
styles — as individual architectural structures characterized
by features of a particular culture, epoch, styles, and
traditions, as well as architectural ensembles of historical
centers, streets, quarters, squares, and fences. A small
number of industrial heritage objects associated with the
lives and activities of prominent industrialists and figures in
science and technology are characterized by historical
value — residences of enterprise owners and administrative
offices, individual burials and necropolises, and significant
places connected with important historical events in
industrial development (mine territories), and with the lives
and activities of famous individuals who worked at
particular enterprises.

It is noteworthy that scholarly consensus has affirmed the
inclusion of not only tangible and actually preserved objects as
industrial heritage but also sites where they once existed, even
if they are now buried, destroyed, or reclaimed. This is crucial
for studying a specific territory during expeditionary research.
Furthermore, the understanding of industrial heritage objects
not as isolated monuments but as cultural heritage complexes
is constructive — topographically defined aggregates of
individual or interconnected objects along with significant
places — human-made landscapes and natural-human-made
creations that have retained their value from an archaeological,
aesthetic, historical, architectural, and scientific perspective.
The complex principle (e.g., a mine, road, settlement with
infrastructure: power station, canteen, outpatient clinic, church,
etc.) of industrial development in Kryvbas dictates the nuclearity
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and diffuseness of industrial heritage objects' distribution
across the region. This is not only a key to researching industrial
heritage objects but also a basis for identifying their compact
placement areas and outlining the main territories for
museumification and the creation of landscape-industrial parks.

Thus, the goal of studying industrial heritage objects is a
historical-geographical and technical-technological analysis
of ancient industrial objects. The objectives stem from this
goal but will vary for different specialists. For historians, the
primary interest lies in understanding the logic, content, and
chronology of industrial heritage objects' development, and
the description and assessment of the preservation status of
technical objects. In geographical studies, the main tasks
involve the spatio-temporal analysis of the location and
formation of industrial objects and complexes across various
historical eras and the present, conducting an inventory of
industrial heritage objects, and compiling specialized maps.
For technical science, the tasks include: reconstructing the
structure of lost industrial heritage objects, describing old
technical devices, determining the technologies used in
production, and identifying preserved technical artifacts for
museum purposes. Common tasks that unite the efforts of
specialists from many scientific fields include assessing the
current state of industrial heritage objects and their potential,
developing concrete museumification projects for the protection
of industrial heritage complexes in the form of landscape-
industrial parks or reserves, and justifying development
programs for industrial tourism based on these museums with
cognitive, extreme, scientific, ecological, and other motives.

Thorough research on the topic allows for proposing an
algorithm for industrial heritage research, presented in Fig. 1.

The study of industrial heritage in Kryvyi Rih began in
2005, with expeditions led by V. Kazakov to explore the
heritage of various locations in the region. The conducted
research allowed for the systematic compilation of a
comprehensive database of industrial heritage objects, with
over 800 units identified and mapped.

The study of the industrial culture history of the Kryvyi
Rih region organically fits not only into the system of
heuristic motives but also into the complex of culturological
education, fostering patriotism through examples of
ancestors' scientific and technical achievements, and
ultimately — preserving historical memory and pride in one's
homeland. The establishment of efforts to identify, study,
and protect monuments of industrial culture in the Kryvyi Rih
territory is an important, if not primary, task for historians,
geographers, local historians, miners, and representatives
of technical sciences.

The history of industry in Kryvbas from the late 19th
to the 20th century is primarily a process of developing
mining, ferrous metallurgy, mechanical engineering, and
construction (transport, hydraulic, residential). This led
to the emergence of a large number of monuments of
the region's industrial culture, their character, and the
problems associated with their preservation and
potential use in recreation, education, and the
upbringing process.

The monuments of industrial culture in the Kryvyi Rih
region, in the general context of European industrial
heritage, are iconic and among the largest in Europe (mines,
quarries, metallurgical complex, power plants). The
specificity of the industrial history of the Kryvbas territory,
which contains numerous monuments, is reflected in their
composition and typology. The most constructive typology is
based on time, level of preservation, and genesis.
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Fig. 1. Algorithm for industrial heritage research (Source: Created by the authors)

Determining the temporal category of industrial heritage
objects is one of the primary tasks in their identification. The
monuments of industrial culture in the Kryvyi Rih region, in
the general context of European industrial heritage, are
neither the most ancient nor the best preserved among
similar objects. However, some industrial heritage objects
are outstanding and among the largest in Europe (mines,
quarries, metallurgical complex). Based on the principle of
antiquity and the sequence of appearance of historically
valuable industrial heritage objects, V. Kazakov and V. Titov
proposed distinguishing three periods of formation of
industrial culture monuments in Kryvyi Rih:

e Before 1881: Industrial heritage objects from this
period were not very diverse. Agricultural production
predominated during this time, so the industrial heritage of
this period is little known in the region's history. For instance,
there were small sand, clay, and limestone quarries in the
ravines, artisanal mining of slate (from the late 18th century),
iron ore mining from the Scythian period in the Dubova,
Kovalska, and Chervona Pivdenna ravines; watermills and
windmills, pond dams along Kryvyi Rih ravines, etc. Almost
none of these have been preserved to date.

® 1881-1918: These are industrial heritage objects from
the early industrial period — the era of the "ore fever", active
iron ore development, the growth of cast iron production, and
road and residential construction. During this period, between
39 and 79 iron ore mines emerged (with fluctuations), along
with the Hdanskyi Cast Iron Plant in 1892, the Katerynynska
Railway (1884), monumental railway bridges over the Inhulets
(1882) and Saksahan rivers and deep ravines. By the late
19th to early 20th century, about 20 mining settlements and
other facilities appeared. The degree of preservation of
objects from this time is below average.
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® 1921-1955: This type includes industrial heritage
objects from the period of iron ore industry reconstruction
after the wars — up to the so-called minor reconstruction of
mines. New mines emerged, and about 40 existing mines
were reconstructed. The Kryvyi Rih plants — metallurgical
(1934) and coke-chemical (1936) — were built, along with
mechanical workshops (1922) and the city's power station
(1929). Pre-war workers' settlements expanded. Despite
their more recent age, the mining industrial heritage objects
from this period are even less preserved (compared to other
objects), as their territories were subject to further expansion
of mining operations (Kazakov, & Titov, 2007).

Based on the degree of preservation, it is proposed to
categorize industrial heritage objects in Kryvbas into
three groups:

1. Relatively well-preserved objects that have survived
to the present day.

2. Partially lost objects (e.g., semi-ruined mine headframes,
subsidence funnels above mine shafts, partially backfilled
old quarries, flooded quarries, remnants of industrial
buildings and workers' settlements, etc.).

3. Completely lost objects — only the locations where they
once stood remain (e.g., approximately 100 mines that
operated between 1886 and the 1950s have vanished, as
have several dozen small quarries and spoil heaps, branches
of the Katerynynska railway with pre-revolutionary bridges,
and remnants of Scythian-era iron ore mining, among others).

At the initial stage of V. Kazakov's research, the subject
typology was based on the sectoral structure of the economy.
However, over time, this framework was deepened and
expanded, as reflected in V. Patsiuk's classification.
Nevertheless, in the process of systematizing the array of
industrial heritage objects in Kryvyi Rih, this classification was
also supplemented and is presented in Table 1.
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Table 1
Subject typology of industrial heritage objects in Kryvyi Rih
(Source: Created by the authors)
Type Subtype Varieties The number in Kryvyi Rih
Production Mining Mines:
heritage — Old operational mines 3
— Mine ruins and sites 50
— Compressor shaft 1
— Open mine shafts or their locations 17
— Drifts 2
— Adits 11
— Exposed underground workings 4
— Cross-cuts 1
— Prospecting pits 1
— Protective embankments of mine fields 2
Quarries 45
Dumps 64
Sludge ponds 6
Mine collapse zones 15
Mine displacement zones 15
Factory-plant Factories 6
Agro-industrial Elevator 1
Watermill 2
Infrastructure Transport Bridges 6
industrial Bridge ruins 7
heritage Ore hoisting structures 5
Railway tracks and sidings 20
Mine haulage roads 17
Overpass tunnels 30
Sections with road paving 3
Railway station buildings 8
Locomotive depot structures 3
Energy Power plants 2
Water Underground diversion tunnels 2
Water towers 4
Aqueduct 1
Pump station 1
Drainage canal 1
Water discharge canals 3
Culvert tunnels 29
Maintenance Railway station buildings 42
Warehouse structures 3
Fire station buildings 1
Social Residential Operational workers' settlements 49
Ruins of old workers' settlements 12
Individual valuable residential buildings 161
Administrative Mine offices and administrations 2
Healthcare Mine hospitals 5
Sacred Ruins and sites of workers' settlement churches 5
Educational School buildings at mines 8
Leisure Parks and squares of workers' settlements 11
Clubs 2
Burial Miners' cemeteries 8
Workers' mass graves 2
Memorial Museums Industrial museums 9
Monumental objects | Monuments and memorial signs 74
of industrial significance
Alleyway and stelae of Labor glory 17
Panels with industrial content 5
Memorial plaques 17
Industrial technical artifacts Samples of equipment used in various production processes
Intangible Commemorative Metallurgist's day
industrial dates Miner's day
heritage Railway worker's day
Festivals IndustrialFEST
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The subject typology essentially serves as a passport for
industrial heritage objects in Kryvyi Rih and simultaneously
as a guide for reconnaissance fieldwork aimed at
inventorying existing and lost industrial and related objects.

It is worth noting that five objects in Kryvyi Rih are part
of the European Route of Industrial Heritage (ERIH, 2025):
PJSC "North Mining and Processing Plant" Open Air
Museum of Mining Equipment, "Inhulets Mining and
Processing Plant" Open Cast Mine, "ArcelorMittal Kryvyi
Rih" Coking Plant and Museum, "South Mining and
Processing Plant" Quarry, and PJSC "Arcelor Mittal Kryvyi
Rih" Open Air Museum of Mining Equipment.

Discussion and conclusions

In contemporary conditions of post-industrial transformation
of urbanized territories, the investigation of industrial
heritage for its subsequent transformation is becoming
increasingly relevant.

This study proposes an algorithm for industrial heritage
research, which includes the following stages: preparatory
(involving the study of the preconditions for the emergence
and development of industrial heritage objects); expeditionary
(entailing the study of objects through field research);
analytical (during which spatial-functional analysis of objects,
assessment of their ecological state, socio-economic
analysis, and evaluation of their tourism and cultural potential
are conducted); conceptual (where recommendations for the
future use of the object are developed).

A logical continuation of this algorithm should be the
stage of practical heritage preservation, which involves its
museumification or revitalization.

The industrial heritage of Kryvyi Rih is a unique
resource, reflecting deep historical, social, architectural, and
technical layers of development of one of Eastern Europe's
largest industrial regions. The conducted inventory of over
800 objects allows for their classification by several
parameters: genesis, time of origin, degree of preservation,
and so on. The proposed classification of industrial heritage
objects by content can serve as a basis for forming a register
of cultural heritage objects in the region.

The most complete and reliable knowledge about old
industrial objects allows for raising the question of their
preservation, which specifically requires recognition by the
Center for Monument Studies of the National Academy of
Sciences of Ukraine and the Ukrainian Society for the
Protection of Historical and Cultural Monuments, and their
revitalization for future use. Industrial objects that have been
fully or partially preserved can become nuclei for the
creation of industrial culture clusters, which will contribute to
the formation of a new urban cultural identity and the further
development of its tourism sector, increasing the region's
investment attractiveness, and engaging the public in urban
modernization processes.

Authors’ contribution: Viktoriia Patsiuk — conceptualization,
formal analyses, methodology, analysis of sources, review of
literature, partial collection and analysis of field research results,
writing (original draft, revision and editing); Volodymyr Kazakov —
conceptualization, formal analyses, methodology, collection and
analysis of field research results, writing (original draft).
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IHAYCTPIAINbHA CNAALWNHA 51K PECYPC CTANOIO PO3BUTKY IHAYCTPIANIbHUX PETTOHIB:
KENC KPUBOPIXXA

BcTyn. YcyvacHux ymoeax mpaHcghopmayii nocmiHdycmpianbHux mepumopili npo6nema 36epexeHHs1 ma nepeocMucrieHHs1 iHdycmpianb-
HoI cnadujuHu Habyeae ocobnueoi akmyasbHocmi. Biomoea eid ¢hyHKyioHyr4Yoi npomucsiogocmi 3anuwae no cobi yucseHHi 06'ekmu, siKi MOXXymb
6ymu sik OxepesioM 3aHenady, mak i nomeHuyianom Ansi po3sumky. Kpueopixxs, sik 00uUH 3 Halisickpagiwux iHOycmpianbHuUx pezioHie YkpaiHu,
Hakonu4usno 3HayHuli Macue makux o6'ekmie. Memoro docnidxeHHs1 € aHani3 iHOycmpianbHoi cnadwuHu Kpueopixoka sik pecypcy Onsi cmasio2o
PO38UMKY pe2ioHY, su3Ha4YeHHsI momeHyiany ii 36epexeHHs1 ma MoemMopPHO20 8UKOPUCMAHHSI, OKPECJIEHHS K/T4Y08UX 8UKJIUKIE ma Moxueocmell
mpaHcgopmauii nocmindycmpianbHoe2o naHOwaghmy e akmue 2pomMadchbKoi i mypucmu4Hoi disinbHocmi.

MeTtonawu. fJocnidxeHHs 30ilicHeHO Ha OocHoei meopemu4Hux 3acad MixHapodHo20 kKomimemy 3i 36epexeHHs1 NpoMucsiogoi cnadujuHu
(TICCIH), ekntoyHo 3 HuxxHbomagzinbcbkoro xapmiero ma [ly6niHcbkumu npuHyunamu. 3acmocoeaHo icmopuko-2eo2pacghiyHull aHani3, kapmozpagy-
8aHHs1, aHali3 apxieHuUx i nonboeux Mamepianie, munosozizayito ma cucmemamusayito o6'ekmie, a makox po3pobrsieHo anzopumm O0CiOKEHHS,
w0 oxon/re Yyomupu emanu: niodcomoesyul, ekcrieduyiliHull, aHanimuyHuli ma KoHyenmyasnbHUU.

Pe3ynbTaTtu. Y mexax docniOxeHHs npoaHasnizoeaHo 3akopOoHHUl ma yKpaiHcbKull OUCKypcu w000 iHdycmpiansHoi cnadwuHu. lpose-
deHo iHeeHmapu3auiro noHad 800 06'ekmie iHAycmpianbHoi cnadwuHu Kpueopixoksi. 3anpornoHoeaHo ix murnonozisayito 3a npedmMemHor cymHicmio,
4acom 8UHUKHEHHsI ma cmyneHeM 36epexeHocmi. [[pedcmaeneHo npedmemHy knacudgikauito, sika epaxoeye eupobHuYi, iHgbppacmpyKmypHi,
coyianbHi, MeMopianbHi KOMMNOHeHMU ma HemamepianbHy iHOycmpiansHy cnadujuHy. BudineHo mpu icmopuyHi nepiodu ¢ghopmyeaHHs iHOycmpianbHoi
cnaduwuHu pe2ioHy ma mpu pieHi if 36epexeHHs.

BucHoBkM. IHdycmpianbHa cnadujuHa Kpueopixoks € Hegid'eMHOI YacmuHOI0 pe2ioHanbHOi ideHmu4YHocmi ma mae 3Ha4yHull nomeHuian ons
iHmezpauyii 8 KOHYenuyii cmano2o pozeumky. 3anponoHoeaHuli anzopumm AocnidxeHHs1 ma Knacugikauyii MOXXyms 6ymu eukopucmaHi sk MemoQ9o-
noziyHa 6a3a Ans po3pobku npozpam 36epexeHHs!, pegimanisayii ma nonynsipusayii iHdycmpianbHoi cnadwjuHu. BusieneHi 06'ekmu cmaHoenssme
OCHogY OJ1s1 CmeOpPEeHHs1 kKilacmepie iHdycmpianbHoI Kynbmypu, po3eumky iHOycmpiasibHO20 mypu3My ma KpeamueHux iHAycmpil, hopmyeaHHs1
cmarnozo micbko2o cepedosuuja Ha OCHO8I JI0OKalbHO20 PecypCcHO20 nomeHyiany.

Knwo4yoBi cnoBa: iHOycmpianbHa cnadujuHa, cmanuii po3eumok, pesimasniszayis, aupob6Hu4i npocmopu, Kpueopixxsi.
The authors declare no conflicts of interest. The funders had no role in the design of the study; in the collection, analyses or interpretation
of data; in the writing of the manuscript; or in the decision to publish the results.
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POLISH NECROPOLIS AS A TOURIST RESOURCE AND A FACTOR
IN THE DEVELOPMENT OF UKRAINIAN-POLISH TOURISM AFTER THE WAR

The peculiarities of Polish necropolises as a tourist resource are revealed. Polish necropolises (both within modern Poland
and beyond — in Ukraine, Lithuania, France) are an important tourist resource that can attract significant tourist flows. For Ukrainian
tourists, it is fascinating from a historical, cultural and architectural point of view to get acquainted with the Polish cemeteries and
graves that have been preserved today on the territory of Ukraine (in particular, in Lviv, Kyiv, Ivano-Frankivsk, Drohobych, Sambor,
Fastov, Kamianets-Podilskyi, etc.), and to visit the relevant necropolises during visits to Poland, in particular, in Warsaw, Krakow,
Zakopane, etc. The Orthodox Volsky cemetery in Warsaw is of particular interest to Ukrainian tourists, where one can see the
graves of UNR figures and their relatives. At the same time, during the stay of Ukrainian tourists in such Polish cities as Szczecin,
Wroclaw, Gdansk and others in the western and northern parts of Poland, questions from tourists about the locations and fate
of old German cemeteries may be inconvenient for the Polish hosts. Ukrainian tourists should be informed about this during tours
to the respective Polish cities. And for Polish tourists, a pleasant surprise can be the good preservation of Polish graves in Lviv
(at the Lychakovsky Cemetery, including the recently restored Cemetery of Polish Eagles), Kyiv (Baikove Cemetery and the Polish
Military Cemetery in Bykivnya), Kamianets-Podilskyi (monuments to Yuri Volodyevsky and Pope John Paul Ill, a commemorative
plaque of the writer Henrik Sienkiewicz), etc. Therefore, the study of this issue is relevant and can contribute to improving the
quality of tourist services for Ukrainians in Poland and Poles in Ukraine, in particular during the post-war recovery of the tourism
industry in Ukraine.

Keywords: Necropolis; tourist resource; necropolis in Poland; Polish necropolises in Ukraine; Polish necropolises in Lithuania.

Background

Necropolises are important tourist resources, as they
attract significant and diverse tourist flows of both domestic
and especially foreign tourists. They may be interested in
cemeteries as places of "final rest" of their relatives or
friends, as places where the graves of famous personalities
of a certain country are located (in particular, statesmen,
writers, poets, composers, etc.), finally, from an artistic point
of view — as a place of concentration of interesting and
valuable historical monuments, sculptures, structures
(chapels, crypts), etc. Polish necropolises are of particular
value and interest - both in modern Poland and abroad, in
particular in Ukraine, Lithuania and other countries — modern
neighbors of the Polish Republic. The extremely high artistic
level of monuments and structures in Polish necropolises is
explained by the peculiarities of the historical development
of Poland in the 19th and early 20th centuries, when it did
not exist as an independent state, as its territory was divided
and situated partly within the borders of the Russian, Austro-
Hungarian and Prussian empires. Under these conditions,
outstanding Polish architects and sculptors did not have
opportunities to create monuments to their national heroes
in Polish cities, therefore, the only outlet in the country for
their creative inspiration remained cemeteries. That is why
Polish necropolises have a higher level of artistic skill than,
for example, German ones, where cemetery monuments
(also interesting and historically valuable) were made mainly
by ordinary specialists who specialized in this business. A
fairly significant part of Polish cemeteries is now in Ukraine
(this applies in particular to the famous Lychakiv Necropolis
in Lviv, cemeteries in Ivano-Frankivsk (during the times of
Austria-Hungary and the Second Polish Commonwealth —
Stanislavov), Drohobych, Sambor, other cities of Western
Ukraine, and even in Kamianets-Podilskyi, where Polish
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burials of the 18th century can be seen today (tombstones)
near the walls of the Cathedral Church of the Holy Apostles
Peter and Paul. These Polish necropolises in Ukraine
arouse considerable interest not only from Polish tourists
(which is understandable, because it is the cemetery
monuments that are evidence of the "Polish era" in the
historical and cultural development of the western lands of
Ukraine, which was associated with the names of many
famous figures of Polish culture who lived and found their
"last refuge" here), but also from Ukrainian and other
(besides Poles) foreign tourists. In particular, for Ukrainian
visitors to Polish cemeteries, especially young ones, Polish
tombstones, sculptures, and structures with inscriptions in
Polish and Latin languages and made in various European
architectural styles (Gothic, Baroque, Classical) considered
to be very ancient and foreign.

The purpose of the study is to reveal the features of the
location of Polish necropolises in Poland itself and in
Ukraine, Lithuania, France and their significance for the
development of Ukrainian-Polish tourism. To achieve this,
the following tasks are set:

e To characterize the largest necropolises in Poland,
including the Orthodox cemetery (Wolski) in Warsaw;

¢ To characterize the largest Polish necropolises outside
Poland, in particular in Ukraine, Lithuania, France;

® To show their significance for the development of
Ukrainian-Polish tourism by indicating the most famous
figures buried in these cemeteries.

Literature review. The literary sources on the topic of the
article are mainly Polish-language, belonging to well-known
Polish researchers of necropolises and their use in tourism:
R. Belecki (1999), A. Bujak (1988), I|. Clemens (2000),
A. Kalinowski (2001), V. Krynski (1998), H. Kozaczewska-
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Golasz (2001), A. Lewkowska (2000), V. Marcin (2007),
A. Sobczak (2003) and others. These include the main
ideas of using necropolises in tourism (Belecki, 1999;
Bujak, 1988; Clemens, 2000) and areas of research on the
use of necropolises in tourism. (Kalinowski, 2001;
Krynski,1998; Kozaczewska-Golasz, 2001; Lewkowska,
2000; Marcin, 2007, 2003). Nevertheless, the level of study
of the characteristics of the largest and most famous Polish
necropolises, both within modern Poland and beyond its
borders, in particular in Ukraine, Lithuania, and France, as
a tourist resource for the development of Ukrainian-Polish
tourism, can be considered insufficient. In this context, the
scientific value of this article lies. Given the significant
support that Poland provides to Ukraine now in the context
of Russian aggression, both in diplomatic and military
affairs and in the reception of Ukrainian refugees, the
article has undeniable relevance for the development of
Ukrainian-Polish bilateral relations.

The research methodology includes an analysis of the
literature, the selection and study of the largest cemeteries
in Poland, which, of course, are Catholic, as well as the
largest Orthodox cemetery — Wolsky in Warsaw, with
attention to the burials of UPR figures. The comparative
method allows to trace the post-war fate of German
cemeteries in the cities of Western and Northern Poland
(which were almost completely destroyed) and Polish
cemeteries in Ukraine (for example, Lychakiv in Lviv, which
was declared a historical monument and has been
preserved). Although the historical method reminds us of
the cases of destruction of Polish cemeteries in Ukraine in
the 1930s under the Bolsheviks rule (Kamenets-Podilskyi).
The recommendations developed allow for the
improvement of the use of Polish necropolis resources in
Poland and abroad, in particular in Ukraine for the
development of Ukrainian-Polish tourist relations.

Results

Necropolises are ancient Christian cemeteries, usually
located near large cities. Cemeteries in modern times are
places from which a tourist's stay in a certain city of Ukraine
or abroad often begins. The reasons for this may be, firstly,
visiting the burial places of relatives, secondly, paying tribute
to the heroes who gave their lives for the liberation of the
Motherland, thirdly, paying tribute to historical memory and
outstanding figures of the state, etc.

In Poland, necropolises have a special significance
associated with the turbulent history of this state — a
neighbor of Ukraine, and include, among others, Polish
cemeteries outside Poland. The description of Polish
necropolises should begin with the capital Warsaw,
where the largest cemeteries in Poland are located, in
particular it is The Powonzki necropolis, founded in 1790,
and the old Powonzki Komunalne military cemetery. It is
the "resting place" of the heroes of the January Uprising,
the September Company of 1939, and the Warsaw
Uprising of 1944. The Alley of Honored Persons occupies
the central place. The old Powonzki cemetery contains
the burial places of prominent Poles, in particular the
famous singer Jan Kepura, the writer Wiadystaw
Reymont, and General Rydz-Smigty (Fig. 1).

Right next to The Powonzki cemetery is a cemetery
called "Tatarskie", where in the Cathedral of St. John there
are "sarcophags" of the last Polish king Stanistaw August
Poniatowski, the President of Poland Gabriel Narutowicz,
the Priest of the Millennium Cardinal Stefan Wyszynski.
These cemeteries are widely known in Poland and abroad
for the large number of tombstones, many of which are real
pearls of necropolis architecture and sculpture.
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Fig. 1. One of the alleys of The Powonzki cemetery
in Warsow (Powonzki Cemetery, 2024)

The next place in the long list of Polish necropolises is
occupied by Krakow with the Royal Cemetery at Wawel —
the city's medieval castle. Polish President Lech Kaczynski,
who tragically died in a plane crash in Smolensk near Katyn
(russia) in 2010, was also buried here. In the Pauline Church
in Krakow there are tombstones of prominent Polish figures,
in particular the first Polish king Dtugosz, the poet
Wyspianski, etc. An important place on the map of Polish
necropolises is also occupied by Zakopane, where in the
cemetery called "Penkasowy Bzysk" there are graves of
those Polish figures whose lives were connected with the
mountains of Poland, in particular, discoverers and poets
who dedicated their works to Zakopane — T. Haubinski,
K. Makuszynski and the founder of the Tourist Organization
of Rescuers (at the beginning of the 20th century) Gen.
Zarutski. It is worth adding that this organization has been
serving society for over 100 years and saves the lives of
unfortunate tourists, stands guard and ensures safety in the
mountains for all travelers, despite the social changes in
Poland (Fig. 2).

"Penkasowy Brzysk" in Zakopane (Zakopane Cemetery, 2024)

In the long list of Polish necropolises, we should also
mention Ptock, where in the dungeons of the local Cathedral
are the graves of the Polish kings Wtadystaw German and
Bolestaw Krzywousty. One can also name dozens of other
cities and towns in Poland, where history has found its
reflection in the graves of prominent Poles located in
suburban cemeteries (Fig. 3).
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Fig. 3. Cathedral in Plock (Ptock Cathedral, 2024)

Modern Poland includes cities that were German cities
in the relatively recent past (before World War Il), such as
Katowice, Wroctaw, Kotobrzeg, Szczecin, Gdansk, Olsztyn,
etc. This was reflected in their necropolises, as Szczecin
had one of the largest cemeteries in Europe. It is clear that
after the former German cities became Polish after World
War I, the fate of their German cemeteries was bleak. As
part of the post-war policy of “destroying German remnants”
in western and northern Poland, German cemeteries also
suffered and were almost completely liquidated. Only parish
cemeteries survived, including the graves of clergy, and
those, in particular, in Higher Silesia, which were looked
after by the remaining local residents (for example, in
Chorzow, it still exists in the city center). As an example of
the destruction of German cemeteries in the cities of the
western and northern lands of Poland in the second half of
the 1940s and 1950s, Polish sources cite the city of
Wroctaw, where in 1945 there were about 40 cemeteries,
some of which were historical necropolises. Thus, between
the modern Legnicka and Brandenburg streets there was a
cemetery of honored figures of the city, where burgomasters
and architects were buried at one time (for example, Karl
Langans, the author of the designs of many Lower Silesian
palaces and monuments, as well as the Brandenburg Gate
in Berlin). This cemetery was completely destroyed, and its
remains were used as decorative elements for the newly
built microdistrict Szczepin. In another part of the city — at
the St. Bernard cemetery — there was the grave of the
prominent writer (and polonophile by the way) Karl Goltey.
Today, parts of the tombs from this cemetery can be seen
in the walls surrounding the city Zoo, as well as on the
embankments of artificial lakes in Szczecin Park. As Polish
researchers now note, "this was not good", but they add
that Polish cemeteries and monuments in the East and
West also suffered significant losses.

In former German cemeteries, particularly in Lower Silesia,
one could find unique examples of cemetery sculpture and
architecture. However, according to Polish scholars, it cannot
be compared with the monuments of the Warsaw Powonzki
cemetery, Lviv Lychakiv or Vilnius Rasu. The explanation is that
in the 19th and early 20th centuries, when the territory of Poland
was under the rule of other countries (in particular, the Russian
and Austro-Hungarian Empires), Polish architects and
sculptors were deprived of the opportunity to create
monuments to their national heroes in cities, therefore, Polish
artists could express all their talent only in the cemeteries of
Warsaw, Krakow, £.6dz, Lviv, Wilno (Vilnius), where truly pearls
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of cemetery art were created. The most famous sculptors
from this series are Cyprian Godebski, Piotr Kozakiewicz,
Stefan Jazymowski and others. Recently, the situation around
former German cemeteries and tombstones in Polish cities is
changing. For example, in Wroctaw, "The lapidarium" is being
created from parts of old tombstones that have survived. In
this way, at least some part of the cemetery art of pre-war
Wroctaw can be saved and restored.

Speaking about Polish necropolises as a tourist resource
in the context of developing and strengthening Ukrainian-
Polish tourist ties, one cannot fail to mention the Wolski
Orthodox Cemetery in Warsaw (Wola district), where
prominent figures of the UPR are buried, in particular, the
graves of soldiers of the UPR Army are usually located
nearby — in blocks No. 36 and 93. Among the buried, one can
find the graves of generals Volodymyr Salsky, Marko
Bezruchko, Oleksandr Burakivskyi, Yevhen Fedosiyev,
Mykola Koval-Medvetskyi, Viktor Kushch, Vsevolod Zmienko,
Petro Kholodnyi, professors Vasyl Bidnov and Oleksandr
Lototskyi, the wife of the Minister of Religions and Education
of the UPR I. Ohienko, Dominika Danylivna (Fig. 4), etc.
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Fig. 4. Inscription on the grave of Dominika Ohienko
at the Wolski Cemetery in Warsaw
(Grave of Dominika Ohienko, 2024)

The Wolski Orthodox Cemetery in Warsaw (Wolska st.,
138/140) is the main Orthodox necropolis of the Polish
capital. Its shape resembles a rectangle, located between
Wolska, Redutowa, Pustola and Elekcyjna st. The current
area of the object is approximately 13.3 hectares, the year
of the cemetery's creation was 1841. Among the preserved
tombstones, some with artistic value, are works of famous
artists that commemorate people significant for culture,
politics and public life. In different corners of the cemetery,
you can find the graves of many other Ukrainians, whose
figures have gone down in history: archbishop Yuri
(Yaroshevsky), Holy father Vasyl (Martysh), father Semen
Fedoronko and his sons, metropolitan Stefan (Rudyk),
Evmen Lukasiewicz (head of the Ukrainian diplomatic
mission in Switzerland), as well as those who died in recent
decades, for example, Mykola Syvitsky, Myron Kertychak
and many others. In both blocks, where the graves of
soldiers of the UPR Army are located, symbolic monuments
have been erected in honor of those who fought for the
freedom of Ukraine. For many years, their graves were
looked after by representatives of the Warsaw Ukrainian
community, and in the 1980s they began to repair the
tombstones. A special role in this action was played by
M. Syvitsky, B. Bobersky, father A. Shydlovsky, as well as
R.Shagala and O.Kolyanchuk, who documented the history
of the burials. Thanks to the efforts of Yu.Reit, in 1999 the
renovated plot No. 36 was dedicated (with the participation
of the presidents of Poland and Ukraine), and in 2000 (with
the participation of the Prime Minister of Ukraine
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V.Yushchenko) — plot No. 93. At the initiative of Yu. Reit,
another major renovation was carried out in both blocks
in 2019. At the same time, the monument to the victims
of the Holodomor in Ukraine of 1932—-1933, installed in
2009, was repaired.

The largest Polish cemeteries outside modern Poland are
in Lviv (Ukraine) and Vilnius (Lithuania). The name of the Lviv
cemetery "Lychakivsky" has a distinct local (Ruthenian) origin
— from the type of footwear "lychaki", which was made of bast,
straw, later — from leather. The Lychakiv cemetery, which has
an area of 40 hectares, is an example of a classic landscape-
park cemetery. The year of opening is 1786 (earlier than the
Warsaw Powonzki cemetery). The territory of the Lychakiv
cemetery-park has a hilly, extremely picturesque relief with a
high mound in the middle. In 1875, a fence-wall was built
around the cemetery from the side of St. Peter st., and it has
two entrance gates in the neo-Gothic style. Since Lviv was a
wealthy merchant city, located at the crossroads of trade
routes, this was reflected in its cemetery, where precious
tombstones and chapels were erected for its deceased
residents. On the main alleys of the Lychakiv Cemetery are
the graves-monuments of Lviv residents, mostly Poles, who
distinguished themselves in culture, science, education, and
politics. Such a walk can be a historical lecture on the part of
the city of Lviv — during the times of Austria-Hungary and the
Second Polish Republic, its stay "under the Soviets" (when
the Lychakiv Cemetery was declared a historical and
architectural reserve in 1975) and in independent Ukraine.
Not far from Lychakivs'kyi is the cemetery of the "Lviv Eaglets”
(polish youth who died in the battles for Lviv during the time
of the WUPR); an agreement has now been reached and
implemented to restore it in its original form. Polish Consul
General in Lviv expressed the opinion that the heart of Poland
beats at the Lychakiv cemetery: "Without these figures,
people who are buried here, whose memory has been
preserved, Poland would not be what it is today" (Fig. 5, 6). In
2020, a guide website about the Lviv historical and cultural
reserve "Lychakiv Cemetery" was launched in Poland. The
website was created with funds from the Polish Ministry of
Foreign Affairs as part of the "Public Diplomacy 2020 — a New
Dimension" program. The Lychakiv Cemetery is under the
care of the Polish Cultural Heritage Foundation, which has
been restoring tombstones there since 2013. This project is
being implemented in cooperation with the Department of
Historical Environment Protection of the Lviv City Council and
the Directorate of the Lychakiv Cemetery Museum. The
website is bilingual (Polish and Ukrainian), it contains
information about the history of the cemetery, about the
Ukrainian and Polish sculptors who created highly artistic
tombstones here, and photos of their works. There is also
information about the restoration work being carried out at this
necropolis, there are tombstone maps with a search engine
that can be used to find a particular tombstone, and there is
information about the excursions schedule and cost. As
stated on the website, today the cemetery has been
inventoried for 80 % of its area. The database contains over
8,000 tombstones before 1945 and will be updated as the
inventory work progresses.

In addition to the Lychakiv Cemetery in Lviv, there are
Polish graves in Kyiv (at the Polish Military Cemetery in
Bykivna near Kyiv, more than 3,400 Poles from the so-called
Katyn list are buried, and about 150,000 victims of the Stalinist
purges are also buried there, among whom there were many
Poles, this is noted on the tables with surnames, where you
can see entire Polish families, since from the second half of
the 1930s Poles in the Kyiv region were subject to
extermination; at the Baikovy Cemetery (Fig. 7), one of the
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oldest Kyiv necropolises, where Poles associated with Kyiv
were buried, their graves are under care of by the Kyiv
National and Cultural Society of Poles "Zhoda", here too
Polish legionnaires were buried who died during the war with
the Bolsheviks in 1920. Finally, among other Polish
cemeteries in Ukraine, one can mention the old Polish
cemetery in Fastiv near Kyiv (Fig. 8), where interesting
monuments have been preserved on the graves of Poles who
lived there in the past, and in many other Ukrainian cities.

Fig. 5. Chapels of the Lychakiv Cemetery
(Lychakiv Cemetery, 2024)

Fig. 7. Gate of the Polish (Catholic) section
of the Baykovy Cemetery in Kyiv (Baykovy Cemetery, 2024)
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Fig. 8. Fragment of the old Polish cemetery in Fastiv
(Polish cemetery in Fastiv, 2024)

An example can also be the ancient city-fortress of
Kamianets-Podilskyi (under Poland rule in the 16th—18th
centuries, the center of the Podilskyi Voivodeship), where
there was a Polish cemetery, which was destroyed under
the Bolshevik regime in the 1930s, fragments of its
monuments have been preserved and exhibited near the
local Peter and Paul Cathedral. There are also modern
monuments to Yuri (Jerzy) Volodyevsky, the hero of the
defense of Kamianets from the Osmans in the 17th century
(Fig. 9), as well as to Pope John Paul Il, who visited

1846

Fig. 9. Monument to Yuri Volodyevsky
(Monument to Yuri Volodyevsky, 2024)

Fig. 12. Rasu Cemetery in Vilnius (Rasu Cemetery, 2024)
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Henrykowi SIENKIEWICZOW1

wielkiemu polskiemu pisarzowi, nobliScie
autorowi “Trylogii”, ktéry jak nikt inny
rozslawil Kamieniec.
W setng rocznice Smierci, wdzigezni rodacy.
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Fig. 10. Memorial tablet of Henryk
Sienkiewicz (photo by the author)

Ukraine (Fig. 11). And on the wall of the Dominican
Cathedral there is a memorial tablet in honor of the famous
Polish writer Henryk Sienkiewicz, who dedicated his
historical trilogy to the figure of Y. Volodyevsky (Fig. 10).
The Catholic cemetery "Rasu" in Vilnius, Lithuania, is
much worse preserved. This cemetery was founded in
1801, has an area of 10.8 hectares, and is divided into old
and new parts. The Rasu cemetery has both great
historical and artistic value. It is known primarily for the fact
that here, in front of the main gate on the territory of the
military cemetery, there is a marble mausoleum with the
heart of Marshal of Poland Jézef Pitsudski and the grave
of his mother. The military cemetery contains the graves of
Polish soldiers from 1919-1920, from September 1939,
and Krajowa Army soldiers who died during Operation
"Sharp Gate" in 1944. In the center of the old part of the
cemetery there is a chapel in the neo-Gothic style, built in
1841-1850. Among the most famous people buried in the
old part of the Rasu cemetery are professors of the Wilno
University: historian J. Lelewel, father of the poet
J. Stowacki Eusebiusz, his stepfather A. Wies, friend of the
poet A. Mickiewicz O. Petraszkiewicz, sculptor A. Wiwulski,
brother of J. Pilsudski Adam, first wife of J. Pilsudski Maria
Pilsudska. The best tombstone of the Rasu cemetery is
considered to be the sculpture of an angel on the grave of
Iza Salmonowicz, made in 1903 by the Warsaw sculptor
L. Wasylkiwski. In the new part of the cemetery there is a
military cemetery with the graves of Polish and Lithuanian
soldiers who died in 1919-1920, with an obelisk in the
middle (Fig. 12).
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Fig. 11. Monument to Pope John Paul Il
(Monument to Pope John Paul I, 2024)

Many Polish graves are located in France, including in
the Paris cemeteries Pere-Lachaise, including those of
F. Chopin, J. Stowacki (empty, because the poet's body was
transferred to Krakow's Wawel in 1927), poets A. Mickiewicz,
C. Norwid (also empty, because the remains were
transferred to the Wawel Cathedral), O. Poznanska and
U. Nemcewicz, as well as Polish soldiers who died on the
fronts of World War Il. It is worth emphasizing that thanks to
the efforts of Poles living in France (the so-called French
Polonia), all named and unnamed Polish graves in France
have been carefully cleaned.

Discussion and conclusions

Polish necropolises (both within modern Poland and
beyond its borders — in Ukraine, Lithuania, France) are an
important tourist resource that can attract significant tourist
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flows. For Ukrainian tourists, it is very interesting from a
historical, cultural and architectural point of view to get
acquainted with both the Polish cemeteries and graves that
have survived to this day on the territory of Ukraine (in
particular in Lviv, Kyiv, Ivano-Frankivsk, Drohobych,
Sambor, Fastiv, Kamianets-Podilskyi, etc.), and to visit the
corresponding necropolises while visiting Poland, in
particular in Warsaw, Krakow, Zakopane, etc. Particular
interest to Ukrainian tourists represents the Orthodox
Wolsky cemetery in Warsaw, where you can see the graves
of UPR figures and their relatives. At the same time, during
the stay of Ukrainian tourists in such Polish cities as
Szczecin, Wroclaw, Gdansk and others — in the western and
northern parts of Poland, questions from tourists about the
location and fate of old German cemeteries may be
inconvenient for the hosts. Ukrainian tourists should be
informed about this during tours to the relevant Polish cities.
And for Polish tourists, a pleasant surprise may be the good
preservation of Polish graves in Lviv (Lychakiv Cemetery,
including the recently restored Cemetery of Polish Eaglets),
Kyiv (Baykovy Cemetery and the Polish Military Cemetery in
Bykivna), Kamianets-Podilskyi (monuments to  Yuri
Volodyevsky and Pope John Paul Il, a commemorative tablet
of the polish writer Henryk Sienkiewicz), etc. Therefore, the
study of this issue is relevant and can contribute greatly to
improving the quality of tourist services for Ukrainians in Poland
and Poles in Ukraine, in particular during the post-war
restoration of the tourism industry in Ukraine.

Authors’ contributions: Igor Smyrnov — conceptualization,
methodology, data validation, writing (original draft), writing (review
and editing). Olga Lyubitseva — software, formal analysis.
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NoNbCbKI HEKPOMNONI AK TYPUCTUYHUNA PECYPC | YNHHUK PO3BUTKY
YKPAIHCbKO-MONbCLKOIro TYPU3MY MO BIUHI

Po3kpumo ocobnueocmi nonbcbKux HeKporoslie sik mypucmu4yHo2o pecypcy. lonbcbki Hekpononi (Ak y Mexax cy4acHoi Monbwi, mak i 3a it
Mexamu — e Ykpaini, Jlumei, ®paHuii) € eaxxnueum mypucmuyHUM pecypcomM, sikulli MOXe npumsiaHymu 3HayHi 3a o6¢csi2com mypucmornomoku. ns
YKpaiHCbKux mypucmie € eefibMU YikaguM 3 icmMopuKo-KysIbmypHO20 ma apximekmypHo20 60kKie 03HalioMumucsi siK 3 MoJIbCbKUMU U8UHMapsMu ma
Mozaunamu, wo 36epeanucsi HUHi Ha mepumopii Ykpainu (3okpema, y JIbeoei, Kueei, leaHo-®paHkiecbKy, [lpo2obuyi, Cambopi, ®acmoei, Kam'aHyi-
lModinbcbkomMy mowjo), mak i 3agimamu do eidnosidHux Hekpornosie nid Yyac sideiduH Monbwi, 30kpema y Bapwasi, Kpakosi, 3akonane mouwjo. Ocobnusy
yikaeicmb Ons ykpaiHCcbKUX mypucmie sienisie npaeocnasHuli Bonbcbkuli ysunmap y Bapwaei, de MoxxHa no6ayumu mozaunu dissyie YHP ma ixHix
pioHux. [fpome nid Yac nepebysaHHs1 yKpaiHCbLKUX mypucmie y makux nosibcbKux micmax, sik lljeyuH, Bpoynae, N0aHcbk ma iHwi — y 3axiOHilti ma
nieHi4Hil yacmuHax lMonbwyi, numaHHs1 3 60Ky mypucmie npo Micysi 3Haxo0xeHHs1 ma doJli cmapux HiMeybKUX YyeUuHMapie MOXyms eusieumucs
He3pyYyHuUMu 0nsi 2ocrnodapis. lIpo ye cnid npoiHghopmysamu ykpaiHcbkux mypucmie nid Yyac mypie 0o 8i0nogiOHuUx MosbLCLKUX Micm. A O1si Nosb-
CbKUX mypucmie npueMHor HecrodieaHKO Moxe 6ymu 2apHe 36epexxeHHs1 NosibCcbKux moaun y Jibeoei (Ha JluyakiecbkoMy yeuHmMapi, ekioyaroyu
HedaeHo ei0HoeneHuli euhmap nonbcbkux opnsm), Kueei (balikoee knadoesuuje ma lMonbcekuli silickkosuli yeuHmap y bukieri), Kam'aHuyi-
IModinbcbkomy (nam'amuuku FOpiro Bonodueecbkomy ma lMani Pumcbkomy leaHy Maeny Il, nam'samHa mabnuuysi nucbMeHHuka XeHpika CeHkeeu4a)
mouwjo. Omke, docnidxeHHs1 yiei npobieMamuku € akmyasibHUM Ma MOXe CIpusimu NoJlinweHHI IKocmi mypucmu4yHo20 o6cry2o8yeaHHs yKpaiH-
uie y Monbwi ma nonsikie e YkpaiHi, 30kpema nid4ac niciis80€HHO20 8iOHOBIEHHSI MYPUCMUYHOI 2any3i @ YKpaiHi.

Knio4yoBi cnoBa: Hekponosi; mypucmuyHuii pecypc; Hekponosi e lMonbwi; nonbcbKi Hekpononi 8 YkpaiHi; nonbcbki Hekponosi y Jlumei.
ABTOpM 3a8BNSIOTb NPO BiACYTHICTb KOHMMIKTY iHTepeciB. CnoHcopy He 6panu yyacTi B po3pobneHHi AocnimpKeHHs; y 36opi, aHanisi un
iHTepnpeTaLii AaHKX; y HANUCaHHI pyKonucy; B pilleHHi Npo nybnikauito pe3ynbTaris.
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OPPORTUNITIES OF TRANSBOUNDARY ENVIRONMENTAL COOPERATION
IN THE CONTEXT OF THE EUROPEAN INTEGRATION
AND POST-WAR GREEN RECOVERY OF UKRAINE

Background. The article emphasizes the relevance of transboundary environmental cooperation for Ukraine in the context
of new reality caused by Russian aggression: accelerated integration into the European Union (EU) against the backdrop of recovery
process. Given Ukraine's geopolitical location and shared borders with 4 EU countries (Poland, Slovakia, Hungary and Romania) and
1 EU candidate (Moldova), transboundary cooperation presents significant opportunities.

Methods. The following methods were employed in this study: analysis, synthesis, observation, and comparison to identify
current trends and model prospects of environmental transboundary cooperation.

Results. It was analyzed the state of Ukraine's transboundary environmental cooperation before the war. The role of
Euroregions established with 4 EU neighboring countries and Moldova ("Carpathians,” "Bug,"” "Upper Prut," and "Dniester") and
the European Grouping of Territorial Cooperation (EGTC) with Hungary ("Tisza") as organizational forms of cooperation for

implementing joint ecological initiatives is highlighted.

The study examines the impact of Russia's full-scale invasion on transboundary environmental collaboration, including shifts
in priorities, emerging challenges, and, at the same time, new opportunities for cross-border environmental partnerships.

The new opportunities are considered in the context of recovery process, particularly through Ukraine's participation in the
European Green Deal and integration into European environmental standards.

Conclusions. Transboundary cooperation within Euroregions and the EGTCs is identified as a key element in achieving
sustainable development and environmental security in the region. Ukraine's integration into the EU offers opportunities for joint
projects in monitoring environmental threats, energy efficiency and biodiversity conservation. The latter is a key basic for green

recovery of Ukraine.

For large-scale and strategic green recovery projects, EGTCs offer advantages due to their legal personality and ability to
directly attract EU funds. Euroregions can be effective for smaller-scale projects focused on networking and experience exchange.
Combining different formats of cooperation can be beneficial for achieving various goals in green recovery projects.

The article concludes that Ukraine has significant potential for producing "green” hydrogen using renewable energy sources,

which can help meet the EU's import needs.

Keywords: Euroregion, European Grouping of Territorial Cooperation (EGTC), green recovery, green hydrogen.

Background

The geopolitical configuration of Ukraine, characterized
by shared borders with 7 countries, including 4 European
Union (EU) Member States (Poland, Slovakia, Hungary,
Romania) and 1 EU candidate country (Moldova), as well as
19 out of 25 regions designated as border regions, creates
a significant basis for the development of transboundary
cooperation (TBC).

This geographical reality inherently creates favorable
conditions for Ukraine to engage in cross-border initiatives.
The Law of Ukraine "On International Territorial Cooperation
of Ukraine" defines transboundary cooperation as cooperation
between subjects and participants within the regions adjacent
to the state border of Ukraine (On International Territorial
Cooperation of Ukraine, 2024). Such cooperation aims at
establishing and deepening economic, social, scientific,
technological, cultural, environmental, and other relations
between relevant entities and participants in Ukraine and
neighboring states (Hrynokh, et al., 2019), operating within
the legal frameworks defined by national legislation.

Fundamentally, transboundary cooperation serves to
establish good-neighborly relations to develop regions
economically and strengthen their cultural ties, but in the
context of environmental cooperation it is more about
promoting joint solutions to local environmental problems
that require the consolidation of efforts of border regions.

These common environmental problems relate primarily
to such areas as: monitoring the level of pollution and

assessing the state of the environment; control of local,
regional and transboundary pollution of atmospheric air and
water; restoring the ecosystems; sustainable, efficient and
environmentally safe production and use of energy;
recycling and safe disposal of waste; determining the impact
of soil erosion and chemical pollution on the environment
and agriculture; preserving the biological diversity of
protected areas, as well as rational use and management of
biological resources. In addition, an important area of the
environmental TBC remains the provision of mutual
assistance in emergency situations, in particular, organizing
and implementing joint monitoring of dangerous man-made
and natural phenomena, predicting their occurrence and
assessing potential consequences to the environment and
public health (Yevchak et al., 2020, pp. 13—-14).

The strategic importance of transboundary cooperation
has increased significantly considering the recent
geopolitical agenda, mainly due to the full-scale Russian
invasion, which has shifted the focus from regional
cooperation with states that are now recognized as
aggressors, while increasing the critical importance of
cooperation with EU member states or candidates as a
cornerstone of national resilience and cohesion.

It is the idea of economic and social cohesion, which
eliminates disproportions and underdevelopment of regions,
that has been a significant factor in European integration
and the creation of a Europe without internal borders, which
now fully corresponds to the political priorities of Ukraine

© Ivanok Dmytro, 2025
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(Yevchak et al., 2020; Prytula, 2019). At the same time,
environmental TBC allows remote border regions of Ukraine
not to feel alone with their environmental problems, but
instead to overcome them together with foreign partners,
who often have more experience and resources for this. In
addition, in the context of Ukraine's recovery, environmental
transboundary cooperation with EU countries makes it
possible to transform environmental challenges into
opportunities for greater energy efficiency and lower
resource consumption, which, in turn, is the key to the
transition to a circular economy model, which is a
cornerstone of the European Green Deal — a large-scale
transformation program of the EU on the path to
environmental neutrality.

The aim of the article is to identify optimal forms of
transboundary environmental cooperation to realize the
potential of post-war green recovery within the framework of
the integration into the European Union.

Literature review. Transboundary cooperation has
been a subject of academic inquiry since the mid-20th
century, with early studies primarily emphasizing its
economic dimensions (Hansen, 1976; van Houtum, 1998).
Subsequent research has additionally focused on its role in
regional policy implementation within border regions (Lux, &
Horvath, 2017; Basboga, 2020; Mikula, 2004; Mikula, &
Zasalko, 2014; lvanov, 2012; Grushko, 2015; Hrynokh et al.,
2019; Prytula, 2019; Yevchak et al., 2020; Hakman, 2020;
Holovchanska, 2024).

However, the environmental facets of transboundary
collaboration have received comparatively less attention in
the existing literature (Gulac et al., 2019). A recent scholarly
trend has emerged focusing on interdisciplinary
investigations that integrate the ecological component with
the economic underpinnings of transboundary cooperation
(Melnyk, 2022; Sobolieva, & Ivanova, 2023).

Nevertheless, there remains a discernible gap in
comprehensive interdisciplinary analyses that thoroughly
examine the current state and prospects of transboundary
cooperation amidst the challenges posed by the ongoing
conflict and the opportunities presented by Ukraine's
integration into the European Union. This article endeavors
to address this specific research lacuna.

Methods

The research methodology is based on the collection and
analysis of open-source information on the state of
transboundary environmental cooperation in Ukraine before
the Russian military aggression, as well as its change in focus
following the onset of the war. It also includes forecasting
potential risks and modeling the opportunities for
environmental cooperation in the context of post-war recovery
and simultaneous integration into the European Union.

Results

The study found that currently the most effective
transboundary environmental cooperation is carried out
within two forms that are common in the European Union:
the Euroregion and the European Grouping of Territorial
Cooperation (EGTC).

Euroregions represent a historically significant and
fundamental organizational form of transboundary
cooperation. Originating in Western Europe in 1950s along
national frontiers, such as the border between Germany and
the Netherlands, they were established to foster collaboration
across diverse domains, including economic, social, and
ecological spheres (lvanov, 2012).

Euroregions serve as crucial platforms within the
European integration process, providing an environment for
the operationalization and testing of integration mechanisms
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and instruments, and for analyzing their implications — both
positive and negative — on regional dynamics, thereby
informing the testing of these findings on national integration
trajectories (Mikula, 2004).

There are two main models of Euroregions in the EU:
Central European and Scandinavian (Northern European).
Their main difference is the different focus of their activities.
In the Central European model, Euroregions are the
institutional basis of the processes of European integration,
mainly in the political and legal spheres. In contrast, the
Scandinavian model of Euroregions provides for a more
extensive system of cooperation between regions —
primarily in terms of economic relations, but also in terms of
environmental issues (Mikula, & Zasadko, 2014, p. 48).

The Association of European Border Regions (AEBR)
identifies the following types of Euroregions by organization
and legal structure (Oto¢an, 2010, p. 5):

e association of local and regional authorities on both
sides of the national border, sometimes with a assembly like
leadership structure;

e transfrontier association with a permanent secretariat
and a technical and administrative team with own resources;

¢ organization of private law nature, based on non-profit-
making associations or foundations on either side of the
border in accordance with the respective national law in force;

e organization of public law nature, based on inter-state
agreements, dealing among other things, with the
participation of territorial authorities.

Euroregions with Ukraine's participation belongs to the
latter type. Most of them were created on a "top-down"
basis. This explains the large scale of influence of
Euroregions, especially the Carpathian Euroregion, and the
inefficiency of their activities due to the complex coordination
and cooperation of many participants (Prytula, 2019, p. 48).

Commencing in the 1990s, Ukraine embarked on a
strategic trajectory towards establishing Euroregions with its
neighboring countries. In total, 10 Euroregions were
constituted along Ukraine's borders with its participation.
4 of these were formed exclusively with the involvement of
Ukraine, Russia, and/or Belarus ("Donbas" (Ukraine,
Russia), "Slobozhanshchina" (Ukraine, Russia), "Yaroslavna"
(Ukraine, Russia), and "Dnipro" (Ukraine, Russia, and
Belarus)). Consequent to the aggressive policies pursued by
Russia and Belarus, these Euroregions progressively lost
their operational relevance and began to cease functioning
since 2014. The enactment of the Law "On International
Territorial Cooperation of Ukraine" in 2024 formalized
limitations on the transboundary cooperation with aggressor
states and states deemed to support terrorism (On
International Territorial Cooperation, 2024).

In total, 5 Euroregions have been established along
Ukraine's borders with EU member states, encompassing
both terrestrial and maritime frontiers. However, in 1 of these
entities, the "Black Sea" Euroregion, officially formed by
Bulgaria and Romania, Ukraine de facto does not currently
participate, despite having been actively involved during the
initial phase of this transboundary formation's establishment.
Another Euroregion, "Bug” is currently in a state of
suspension. Established in 1995 with the participation of
Ukraine, Poland, and Belarus, its functionality has been
significantly restricted since 2022 due to Belarus' involvement
in the Russia's military aggression against Ukraine. In 2024,
the Volyn Oblast Council adopted a resolution regarding the
liquidation of the communal institution "Euroregion "Bug"
Development Agency," which signifies Ukraine's withdrawal
from this transboundary entity.
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Consequently, at present, 3 Euroregions actively function
along Ukraine's borders with the EU, involving Ukraine's
participation. These include the Euroregion "Carpathians”,
established in 1993, which encompasses Ukraine, Poland,
Slovakia, Hungary, and Romania. Additionally, 2 "active"
Euroregions operate between Ukraine, Romania, and
Moldova: the "Lower Danube" (established in 1998) and the
"Upper Prut" (established in 2000). Another entity, the
"Dniester" Euroregion, was formed in 2012 between Ukraine
and Moldova. While both Ukraine and Moldova currently hold
official candidate status for accession to the EU, incumbent
EU member states are not presently engaged in this entity.

Ukraine is actively engaged in the implementation of
environmental projects within the framework of Euroregions
established along its borders with EU member states. These
initiatives are strategically aimed at environmental protection,
fostering sustainable development, and enhancing the quality
of life for residents in border areas.

Within the Euroregion "Carpathians”, a range of ecological
projects have been executed. The "ProtectWater — Improving
the quality of water resources" project aimed to enhance and
preserve the quality of surface and groundwater resources,
involving monitoring, the implementation of early warning
systems for pollution, and the development of water
management recommendations, with specific focus on Lake
Solina, the San River, and the Skhidnychanka River. Key
measures included the construction of wastewater treatment
plants, expanded water monitoring, and public awareness
campaigns. Other initiatives included "RovelLove Roztocze"
(promotion of ecological and bicycle tourism), "Protection of
waters of Lake Solina and medicinal waters of Skhidnytsia
resort" (water resource conservation, monitoring), "Nature
without borders" (protection of ecosystems, recreational
routes), "Clean River" (water quality improvement) and
SUMCITYNET (sustainable urban mobility). Joint within
initiatives the Euroregion "Carpathians" also aim at
enhancing the safety of border territories against ecological
and chemical disasters, including the project "Joint
protection of people and the environment by creating a
Ukrainian—Polish disaster prevention and response system in
the Carpathian Euroregion" focused on improving emergency
response capabilities and ecological resilience (Poland—
Belarus—Ukraine CBC Programme, 2021, p. 23-63).

The "Upper Prut" Euroregion has implemented projects
promoting environmentally safe development, water
resource monitoring, and early flood warning systems
(Hakman, 2020). The East Avert project specifically aimed
to enhance the flood warning and response system in the
Prut River basin (Grushko, 2015).

Within the Euroregion "Bug", projects have been
implemented to improve water quality in the western part of
the Bug River, including the modernization of treatment
facilities and the implementation of ecological monitoring
systems (Mazurets, 2011).

However, the effective utilization of Euroregion as an
organizational form is constrained by several factors,
including disparities in administrative-territorial structures,
variations in the scope of competence among participating
entities, inadequate or absent dedicated financial resources
(including guaranteed national funding) (Yevchak et al.,
2020, p. 15)

A distinct challenge persists due to the absence of a
precise legal definition and a well-defined statutory status for
Euroregions within the applicable national legal framework.
Despite the adoption of the Law of Ukraine Ne3668-1X (On
International Territorial Cooperation of Ukraine, 2024),
which partially regulates mechanisms for international
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territorial cooperation and provides for the possibility of
establishing cooperation bodies as legal entities, the legal
status of Euroregions remains insufficiently defined. The
Law does not contain a dedicated section that regulates the
specifics of establishment, purpose, areas of activity, and
institutional structure specifically of Euroregions as distinct
forms of transboundary cooperation.

Specifically, there is still a lack of clear provisions
regarding their legal capacity: the ability to possess their
own budget, enter contracts, acquire property, or undertake
legal actions. This complicates the effective functioning of
Euroregions in Ukraine and highlights the necessity for
legislative improvement, considering the European model of
the European Grouping of Territorial Cooperation (EGTC),
where such issues are clearly regulated.

The European Grouping of Territorial Cooperation
(EGTC) represents a significant organizational form
within the landscape of transboundary cooperation.
Distinct from Euroregion, the EGTC is specifically
designed to facilitate and promote cooperation among its
members with the overarching objective of strengthening
economic and social cohesion. Its operational scope
encompasses various domains, including environmental
protection, nature conservation, and the provision of
mutual assistance in emergency situations. The core
function of EGTC involves the joint implementation of
transboundary initiatives, activities, projects, programs,
and strategies.

In the European Union, the legal framework governing
EGTCs is primarily defined by Regulation (EC)
No 1082/2006 (European Union, 2006) and the subsequent
amending Regulation (EU) No 1302/2013 (European Union,
2013). These regulations establish the EGTC as a legal
entity capable of uniting members from at least two EU
member states and potentially third countries, including
Ukraine. Members typically comprise local and regional
authorities, associations of such authorities, and other public
law bodies, all possessing legal personality according to
their respective national legislations. EGTCs operate based
on founding agreements and statutes consistent with EU
law, allowing them to establish their own organs, plan
activities, manage budgets, and control implementation
(Mikula, Zasadko, 2014, pp. 51-52).

A key advantage of the EGTC framework is the potential
for co-financing of their activities through the EU budget,
leveraging instruments such as the European Regional
Development Fund, the European Social Fund, the
Cohesion Fund, and the European Neighborhood
Instrument (European Union, 2006).

Ukraine's engagement with the European Grouping of
Territorial Cooperation (EGTC) framework is now enabled
and regulated by the Law of Ukraine Ne 3668-IX (On
International Territorial Cooperation of Ukraine, 2024). The
Law recognizes the EGTC as an association involving
Ukrainian entities and their counterparts from neighboring
EU member states, with the EGTC possessing legal
personality according to the national law of the EU state
where it is registered. Consequently, Ukrainian entities
engaging in EGTCs must adhere to the relevant legislation
of the neighboring EU member state (e.g., Polish, Slovak,
Hungarian, or Romanian law), while ensuring compliance
with Ukrainian legislation.

A notable advantage of the EGTC is its clearly defined
legal status and capacity within the EU framework in
contrast to the less defined legal status of Euroregions under
Ukrainian law (On International Territorial Cooperation of
Ukraine, 2024).
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An illustrative example of an actively functioning EGTC
with Ukrainian participation is the Tisza EGTC, established
in October 2015 between the Zakarpattia Oblast Council
(Ukraine) and the General Meeting of Szabolcs—Szatmar—
Bereg County and the local government of Kisvarda
(Hungary). Environmental initiatives constitute a distinct
programmatic priority within the operational framework
of Tisza EGTCs. lllustrative examples of such initiatives
are provided by the following 2 projects (Yevchak et al.,
2020, pp. 89-97):

1. ZeroWaste: This project (HUSKROUA/1701/LIP/006)
with a total value of 5.5 million EUR, focused on waste
management. It includes the construction of a biogas plant
in Kisvarda, Hungary, and a solid waste landfill and sorting
plant in the village of Yanoshi, Berehovo Raion, Zakarpattia
Oblast. The project aligns with the Waste Management
Strategy for Zakarpattia Oblast until 2030, aiming to improve
living standards through a systemic approach to waste
management, reducing waste generation, and increasing
recycling, in accordance with EU and national regulations.

2. REVITAL I: This project (HUSKROUA/1702/6.1/0072)
with a total value of 1.2 million EUR, addresses
environmental issues related to the former salt mines in
Solotvyno, Ukraine. Historically significant but closed by
2013, these mines cause saline water to leach into the Tisza
River, posing a risk of surface degradation and further
pollution impacting Romania and Hungary. The REVITAL |
project, involving experts from Ukraine, Romania, Slovakia,
and Hungary, commenced in 2019. It entails analyzing the
situation at the mines, establishing a monitoring system, and
developing a future development strategy, with plans for
subsequent phases to support the revival of the entire
transboundary region around Solotvyno.

The ongoing military aggression in Ukraine has
profoundly impacted the environmental landscape of border
regions and the dynamics of transboundary cooperation,
including the activities of Euroregions and the European
Grouping of Territorial Cooperation (EGTCs).

The conflict has inflicted extensive environmental damage
across ecosystems. As of late 2022, environmental damage
was estimated at approximately $35 billion (United Nations
Development Programme, 2023). By September 2024, the
total environmental damage caused by the war had risen to
an estimated $62.9 billion (Top Lead, 2024). This includes
substantial damage to atmospheric air ($17.7 billion), land
resources ($27.9 billion), and water resources ($2.1 billion).
The destruction also encompasses the nature reserve fund,
with damages assessed at $15.2 billion. Over 20 % of
protected areas were under threat in late 2022 (United
Nations Development Programme, 2023), and by September
2024, 79,300 hectares of forests and other plantations had
been burned, with 30 % of Ukraine's territory potentially
mined. This environmental degradation, a direct consequence
of hostilities and military operations, extends beyond
Ukraine's borders, affecting neighboring countries through
shared ecosystems, such as river basins and migratory routes
(UWEC Work Group, 2024).

The war has necessitated a significant reorientation of
transboundary cooperation priorities. Initially, the urgent
need for humanitarian assistance and support for
displaced populations became paramount, temporarily
overshadowing environmental concerns. This reorientation,
coupled with the disruption of established contacts and
partnerships  between Ukrainian and European
environmental entities, has complicated the continuation
and initiation of environmental collaboration (Bomprezzi
et al., 2025; Belis et al., 2025).
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Specific structures have faced distinct challenges. In the
"Dniester" Euroregion, environmental cooperation has
experienced a slowdown due to security risks and limitations
in funding, although some projects focused on water quality
monitoring and biodiversity conservation persist with
international support. Examples such as the "Nature Without
Borders" project in the Euroregion "Carpathians", water
quality monitoring in the "Upper Prut" Euroregion, and the
"Ekovarta Dnistra" project in the "Dniester" Euroregion have
all experienced disruptions, temporary suspensions of
activities, or hindrances in implementation due to the war's
impact (UWEC Work Group, 2022; Cabinet of Ministers of
Ukraine, 2023; OSCE, 2024).

The Tisza EGTC has adapted its operational focus,
prioritizing security concerns and aid to war-affected
communities. While environmental initiatives remain a crucial
component of the EGTC's work, their implementation now
requires additional resources and enhanced coordination
(CESCI, 2022; 2023; European Parliament, 2023).

Nevertheless, the conflict has generated novel
challenges that demand intensified environmental
cooperation. These include the critical tasks of assessing
and liquidating environmental damage caused by hostilities,
restoring destroyed environmental infrastructure, preventing
ongoing pollution, and monitoring the transboundary
movement of pollutants. The substantial contamination from
mines and unexploded ordnance across large areas,
including protected nature reserves, represents a
particularly complex, long-term environmental and safety
issue requiring international assistance for demining and
land restoration.

For effective integration of Ukraine into the European
environmental space and ensuring sustainable recovery, a
key factor is the adaptation of existing forms of transboundary
cooperation, such as Euroregions and EGTCs, to new
environmental needs. Given the political realities and the
environmental consequences of military aggression, the
following steps are needed to revitalize their activities:

Euroregion "Bug". considering the current geopolitical
situation, the primary step is the exclusion of Belarus from
the Bug Euroregion and its subsequent revitalization,
focusing cooperation with Poland. This will allow for the
relaunch of joint environmental projects aimed at the
restoration and protection of the Bug River and adjacent
territories, including through the creation of infrastructure for
waste collection and sorting and the elimination of illegal
landfills, as well as the modernization of water supply and
sewage systems in border communities.

Euroregion "Dniester": cooperation should be intensified,
considering the environmental consequences of the war in
Ukraine. Concrete proposals include expanding projects for
the environmental restoration of small rivers and scaling up
initiatives for household waste management for a larger
number of communities from Ukraine and Moldova,
developing comprehensive strategies and methodologies.

Euroregion "Black Sea": it is important for Ukraine to fully
participate in cooperation within the "Black Sea" Euroregion
for the implementation of joint environmental projects aimed
at preserving marine biodiversity, monitoring water quality,
and combating marine pollution, which is relevant
considering the military actions and their consequences for
the marine ecosystem.

Tisza EGTC: it can play a key role in the implementation of
transboundary environmental projects on the borders with
Hungary, Slovakia, and Romania, focusing on integrated water
resource management of the Tisa River basin, flood prevention,
and preservation of the Carpathian region's ecosystems.
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In addition to established frameworks such as Euroregions
and EGTCs, to effectively address the environmental
imperatives of EU integration and mitigate the ecological
consequences of conflict, Ukraine can explore and implement
alternative modalities of transboundary collaboration, notably
the cluster model.

The creation of transboundary environmental clusters,
uniting authorities, businesses, research institutions, and the
public from Ukraine and neighboring EU countries, will enable:

« joint development and implementation of innovative green
technologies for cleaning territories contaminated by hostilities,
disposal of destroyed buildings, and waste processing;

e attracting funding from European funds and international
programs, such as Interreg, for the implementation of large-
scale environmental projects, including the restoration of
polluted ecosystems, creation of environmental monitoring
systems, and development of environmental infrastructure;

e developing cross-border value chains in the green
economy, particularly in the production of environmentally
friendly building materials for reconstruction, the
development of renewable energy, and ecological tourism.

e Transboundary cooperation in the indicated forms
creates the necessary institutional and organizational
framework for implementing ambitious environmental and
economic projects. Some of the most promising areas of
transboundary cooperation with a pronounced economic
and environmental effect are the development of "green"
hydrogen production and its export, as well as the
stimulation of green tourism. These sectors not only align
with the goals of the European Green Deal but also have
significant potential for attracting investment, creating new jobs,
and fostering the sustainable development of border territories.

Ukraine possesses significant potential for "green"
hydrogen production, which is highlighted by implementing
the European Green Deal. This, in turn, opens unique
opportunities for integration into the European energy
market through transboundary cooperation. Specific areas
for utlizing the potential of "green" hydrogen in
transboundary projects include (Melnyk, 2022; Sobolieva, &
Ivanova, 2023; Ivanok, 2024):

e Creation of transboundary hydrogen valleys:
combining the efforts of border regions of Ukraine and EU
countries to create territorial networks that integrate
"green" hydrogen production capacities based on
renewable energy sources (RES) in border regions of
Ukraine and the EU with infrastructure for its storage and
transportation, as well as end-users. This will optimize
logistics and create stable supply chains.

e Modernization of the Gas Transmission System (GTS):
joint projects for adapting the Ukrainian GTS to
transportation of hydrogen or its mixtures with natural gas.
Given the challenges associated with the condition of
Ukraine's GTS pipes, cross-border cooperation with the
involvement of European experience and funding is crucial to
ensure the necessary tightness and safety of transportation.

e Development of hydrogen transport. implementing
environmentally friendly transport in border regions by
implementing joint projects for converting public transport
fleets to hydrogen fuel cells and establishing a cross-border
network of hydrogen refueling stations.

Ecological tourism is another important element of the
sustainable development of border territories that can be
actively developed through transboundary cooperation.
Within Euroregions and EGTCs, the following concrete
steps are possible (Dubovich et al., 2024):

e Creation of joint transboundary ecological routes:
development and promotion of unified tourist routes passing
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through nature reserves, national parks, and other attractive
ecological sites on both sides of the border. This will
increase tourist flow and enhance the region's recognition.

e Harmonization of standards and certification:
collaborative work on aligning quality standards for services
in ecological tourism and implementing certification systems
that comply with EU norms. This will increase tourist
confidence and facilitate the integration of the Ukrainian
tourism product into the European market.

¢ Involvement of local communities: active inclusion of
the local population in the planning and development of
ecological tourism, conducting educational programs to
raise awareness about the principles of sustainable tourism
and environment protection.

The implementation of these proposals in close
cooperation with European partners will allow for utilizing
the potential of green tourism as an important factor in
economic growth and preserving the unique natural and
cultural heritage of border regions in the context of post-
war recovery.

Discussion and conclusion

It can be concluded that transboundary cooperation,
particularly within the framework of Euroregions and
EGTCs, plays a key role in ensuring the sustainable
development and environmental security of Ukraine's
regions in the context of European integration and post-war
green recovery.

The adaptation and revitalization of these structures,
considering the new challenges posed by Russian military
aggression, is critically important for the effective
implementation of environmental projects with economic
effect. Despite the challenges of the war, including
significant environmental damage and the reorientation of
cooperation priorities, Ukraine's integration into the EU
opens new opportunities for joint initiatives in monitoring
threats, energy efficiency, and biodiversity conservation,
which is the basis for green recovery. The use of instruments
such as transboundary clusters can further strengthen this
process, promoting the implementation of green technologies
and attracting funding.

Despite the identified opportunities, open questions that
require broad discussion remain:

1. Does Ukraine need a unique model of transboundary
environmental management adapted to the consequences
of the war? To answer this crucial question, the specific
challenges of war must be considered, including assessing
and liquidating environmental damage, restoring
infrastructure, and demining, and, at the same time,
integrate these aspects into cooperation with EU countries
to ensure effective green recovery and harmonization with
European environmental standards.

2. How to balance the need for rapid recovery of critical
infrastructure with the need to protect cross-border
ecosystems and implement environmental transboundary
projects? The effective answer on this substantial question
will finally definite the success of Ukraine's recovery in
general, as it requires integrating green recovery principles at
all stages of infrastructure project planning and implementation.
This includes environmental impact assessment, application of
sustainable construction technologies, consideration of
ecosystem services, and development of comprehensive
recovery plans.

Nevertheless, despite the difficulties and challenges,
joint cross-border projects should be a priority for
attracting EU funding and expertise, ensuring both
economic recovery and environmental preservation,
which in turn can become a catalyst for full and rapid
integration into the European Union.
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MOXNMBOCTI TPAHCKOPJOHHOIO NPMPOAOOXOPOHHOI'O CNIBPOBITHULITBA B KOHTEKCTI
€BPOMNENCBKOI IHTEMPALII TA NICNABOEHHOIO 3ENEHOIO BIAHOBNEHHA YKPAIHU

BcTyn. Hazonowyembcsi Ha akmyanbHOCMi MpPaHCKOPAOHHO20 NMPUPOJO00XOPOHHO20 Onsi YKpaiHu 8 KoHmeKkcmi Hoeol peanbHOCMi, cnpu-
4UHeHOI pocilicbKoro azpecieto: npuckopeHoi iHmezpauyii do €eponelicbkozo Coro3y (EC) Ha mni npoyecy 8iOHoa81eHHSs1. Bpaxosyroyu 2eononimu4He
rnosioxeHHs1 YKpaiHu ma cninbHi cyxonymHdi i Mopcbki kopAoHu 3 yomupMma kpaiHamu €C (Monbwero, CrroeavyyuHoro, Y2opuwjuHoro ma PymyHiero) ma
00HUM kaHOudamom Ha ecmyn do €C (Mondoeoro), mpaHcKkopOOHHe crniepobimHuymeo gidkpusae 3Ha4Hi MOXXIu8ocmi.

MeToaun. Y ybomy docnidxeHHi aukopucmaHo maki Memoou: aHasi3, CUHMe3, crIocMmepeXXxeHHs1 ma ropieHsIHHs1 OJ1s1 8USIBJSIEHHS] CyYacHUX
meHOAeHUuili ma Modesilo8aHHs1 Nepcriekmue npupodo0XopPOHHO20 MPaHCKOPOAOHHOR20 crnigpobimHuymea.

Pe3ynbTaTtu. [lpoaHanizoeaHo cmaH mpaHCKOPOOHHO20 eK0s102i4HO20 crniepobimHuymea YkpaiHu do eiliHu. BuceimneHo posb €epope-
2ioHie, cmeopeHux 3 Yyomupma KpaiHamu-cycidamu €C ma Mondoeoro ("Kapnamu”, "Bya", "Bepxiti lpym" i "[Hicmep"”), ma €sponelicbko2o 06'co-
HaHHSI mepumopianbHo20 cniepobimHuymea (EOTC) 3 YeopwuHoto ("Tuca") sik opzaHizayiliHux ¢popm cnienpauyi Ans peanizayii cninbHUx
eKoJsio2i4yHuUX iHiyiamuse.

Y docnidxeHHi po3ansasHymo ennue noeHomacwmabHo20 emopzHeHHs1 Pocii Ha mpaHckopAoHHe NPupodo0XOPOHHE crnigpobimHuymeo, ekJio-
4aroyu 3mMiHuU npiopumemie, Ho8i 8uUKkIuku ma, 800Ho4Yac, Hogi Mo)iueocmi 875151 MpaHCKOPOOHHO20 eKOJI02iYHO20 NapmHepcmeaa.

Hoei Moxnueocmi po3anssHymo e KoHmekcmi npoyecy eiOHOBJIEHHSsI, 30KpeMa Yepe3 y4acmb YKpaiHu e €epornelicbKOMy 3eJIeHOMY KYpci,
a makox iHmezpayiro e egponelicbKi ekono2iyHi cmaHdapmu.

BucHoBku. TpaHckopdoHHe cnigpobimHuymeo e pamkax €epopezioHie ma EOTC su3HayeHO siK K/1l04o8ull esileMeHm y 00Csi2HeHHi cma-
/1020 po3eUMKy ma ekosio2i4Hol 6e3neku 8 pezioHi. Inmezpayisi YkpaiHu do €C eidkpueae Moxnueocmi 0ns cninibHUX Npoekmie y cghepi MOHi-
MmopuHay eKoslo2i4HuUX 3a2po3, eHepeoeghekmusHocmi ma 36epexxeHHs1 6iopisHomMaHimmsi. OcmaHHE € KJ1F0408010 OCHOBOHO OJisi 3eJ1IeHO020 8i0-
HoeseHHs1 YKpaiHu.

HAns macwma6bHux ma cmpameziyHux npoekmie 3eseHo20 8ioHoeneHHs1 EOTC nponoHye nepesaau 3a8dsiku ceoili npasocy6'‘ekmHocmi ma 30am-
Hocmi 6e3nocepedHbo 3any4yamu kowmu €C. BodHoyac €spopezioHu MOXymb 6ymu egpekmueHUMU Osisi MEHW MacwmabHuUX npoeKmie, crpsiMo-
8aHux Ha Mepexesy 83aeMo0it0 ma 06MiH doceidoM. [ToedHaHHs pi3HUX ¢hopmamie criienpayi Moxxe 6ymu KOPUCHUM Ossi G0CSI2HEHHS Pi3HUX yinel
y NPpo€eKmax 3es1€eH020 8iOHOBJ1eHHS.

Y cmammi eusHayeHo, wjo YkpaiHa mae 3HayHuli nomeHuyian 0515 supobHuUymea "3es1eHo20" 800HI0 3 BUKOPUCMAaHHSIM 8i0OHO8/It08aHUX O)epes
eHepeil, wo Moxe donomoamu 3adogosbHUMU nompe6u €C e imnopmi.

KnwuyoBi cnoBa: €spopecioH, €Eeponelicbke 06'¢dHaHHsI mepumopianbHo20 cniepobimHuymea (€EOTC), 3eneHe eiOHO8NEHHS, "3ene-
HUl" 800€eHb.

ABTOp 3asBMs€ NPO BiACYTHICTb KOHMMIKTY iHTepeciB. CnoHcopu He Bpanu yyacTi B po3pobneHHi gocniakeHHs; y 360pi, aHanisi un iHTep-
npeTawii 4aHuX; y HanncaHHi pykonucy; B piLlleHHi Npo ny6nikauiio pe3ynbTaTiB.
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of data; in the writing of the manuscript; or in the decision to publish the results.
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STATISTICAL ASSESSMENT OF THE NET CONTRIBUTION
OF CLIMATE CHANGE TO THE FORMATION OF POLLUTANT CONCENTRATIONS
IN THE ATMOSPHERIC AIR OVER THE TERRITORY OF UKRAINE

Background. Air pollution and climate change are among the key factors of negative anthropogenic impact on the
environment. The variability of pollutants largely depends on emissions; however, the role of climate change in shaping pollutant
concentrations remains insufficiently studied. This aspect is crucial for long-term planning to improve air quality and develop
emission reduction strategies. This study presents an analysis of the net contribution of climate change to the formation of harmful
pollutant concentrations using a statistical approach to time series decomposition.

Methods. The research is based on monthly emission and concentration data of nitrogen dioxide (NO;), formaldehyde
(CH;0), and tropospheric (ground-level) ozone (O;) from the Copernicus Atmospheric Monitoring Service (CAMS) reanalysis for
the period from 2003 to 2021, as well as air temperature, wind speed, and precipitation data from the ERA5 reanalysis. The
application of an additive statistical model allowed the decomposition of pollutant concentrations' time series into seasonal (intra-
annual) components, interannual trends, and interannual dependencies of NO,, CH,O, and O; variability on fluctuations of climate
parameters.

Results. Seasonal variability in pollutants’' concentrations, which depends both on meteorological changes and differences
in pollutant emissions, explains 61-74 % of the total variability of NO, and about 90 % of CH,O and O;. The interannual trends of
the studied pollutants, which are influenced by changes in anthropogenic load, ranged from 0.6 % to 3.6 % for NO; and are generally
below 1 % for CH,0 and O;, yet with statistically significant changes. The net contribution of climate change, assessed through the
statistical relationship between interannual variations of pollutant anomalies and anomalies in climate parameters, showed that
climate change accounts for less than 10 % of the total pollutants’ variability. On average, this contribution is approximately 5 %
for NO,, 3 % for O3, and only about 1 % for CH,0.

Conclusions. The obtained results indicate that the development of air pollution reduction strategies and air quality
improvement should primarily focus on reducing direct anthropogenic emissions and their negative impact on public health
and ecosystems. However, the role of climate change should also be considered as a significant factor in the formation of

atmospheric pollution.

Keywords : nitrogen dioxide, formaldehyde, tropospheric ozone, air pollution, additive model, climate change.

Background

For more than half a century, air pollution has been
among the most serious issues related to human
anthropogenic activities, with numerous consequences for
the environment, public health, and the economy
(Rentschler & Leonova, 2023). Despite global efforts to
mitigate the effects and reduce pollutant emissions, the
issue of air quality will remain one of the key environmental
challenges for a long time (Vilcins et al., 2024).

In Ukraine, air pollution is a relevant problem due to both
the historical development of industry and the increasing
number of vehicles in recent decades. Russia's aggression
against Ukraine has become an additional factor
contributing to the emergence of war-related emission
sources and further atmospheric pollution. The existing air
quality problems in Ukraine are widely discussed in scientific
publications, addressing all spatial scales: general trends
across the country (e.g., Rychak et al., 2021; Savenets et
al., 2023a; Yatsenko et al., 2018), regional changes (e.g.,
Chugai, & Safranov, 2020; Melniichuk et al., 2022), and

detailed analyses for specific cities (e.g., Kuzyk et al.,
2024; Shevchenko et al., 2015; Turos et al., 2018). With
the full-scale invasion, there were conducted new studies
on air quality changes during the war (Malytska et al.,
2024; Savenets et al., 2023b; Zhang et al., 2023).
However, almost all of these studies rely on satellite
remote sensing data without analyzing ground-level
concentrations of pollutants.

Alongside atmospheric air pollution, the Earth's climate
system is also undergoing significant changes. Climate
change, driven by anthropogenic impact on the atmospheric
chemical composition, also directly affects this composition
through numerous feedbacks. Consequently, air pollution is
also influenced by climate change (Jacob & Winner, 2009).
Atmospheric pollution in the context of climate change is
characterized by complex interdependencies that are
extremely difficult to assess accurately (Dewan, & Lakhani,
2022). At the same time, evaluating the extent of climate
change's impact on air pollution is a crucial task. Ignoring
this factor and focusing solely on emission sources may lead
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to inaccurate future projections and the development of
ineffective strategies.

Research on the relationship between anthropogenic air
pollution and climate change focuses on two aspects:
identifying key climatic parameters and physico-chemical
processes, and determining the contribution and trends of
future changes in pollutant concentrations. On one hand,
climate change is most evident in rising air temperatures,
which influence the rate of chemical transformations in the
atmosphere (Cheng et al., 2007). This factor has been
shown to be significant for certain pollutants, such as
nitrogen dioxide (NO2) (Syafei et al., 2019), tropospheric
ozone (Os) (Doherty et al., 2013), and formaldehyde (CH20)
(Wu et al., 2023). However, depending on the region and
pollutants, the dependence on rising air temperature is not
always evident. For example, Elminir (2005) emphasized on
the role of wind changes and relative humidity in shaping air
pollution; however, over shorter time scales. Depending on
the pollutants, different factors are expected to play a
dominant role in the future, particularly changes in emissions
themselves (Shen et al., 2021), temperature variations
affecting chemical reactions (Doherty et al., 2013), and
secondary pollutant formation (Wu et al., 2023). The
estimated contribution of climate change to air pollution
varies across different regions but is generally considered to
be less than 10 % (Brasseur et al., 2006).

Given the uncertainties in assessing the dependence of
air pollution on climate change, this study is aimed to
determine the net contribution of climate change to pollutant
concentrations over Ukraine using statistical time series
analysis methods. The paper consists of the following parts:
(1) a methodological section presenting the selected time
series decomposition model and describing the input data;
(2) an analysis of the results with a step-by-step breakdown of
time series components; and (3) a discussion of the findings.

Methods

The model for time series decomposition of pollutants
concentrations. Among the various approaches to statistical
time series decomposition, an additive model has been
selected due to its relative ease of implementation and
practical applicability to meteorological and climate data
(Chang et al., 2021; Moreno-Carbonell et al., 2020). The
additive model assumes that a time series can be
decomposed into separate components step by step,
isolating individual elements of the series. The sum of these
components, along with an unexplained term (so-called
statistical “noise”), allows for obtaining the series value at a
given moment in time t. The convenience of using the
additive model for meteorological and climate series is
explained by the fact that meteorological parameters (as
well as atmospheric pollution parameters) are always
shaped by the influence of high-frequency processes (daily
and annual cycles), some interannual trends, and low-
frequency components (long-term variability). In climate
data analysis, it is common practice to work with anomalies,
i.e., the differences between actual values and the climatic
normal (Arguez, & Vose, 2011; Wang et al, 2023).
Essentially, anomaly calculation is already the first step in time
series decomposition, where the contribution of a higher-
frequency mean component is extracted from the actual
values. The general form of the additive model for a time
series element at a given moment ¢ is as follows (formula 1):

X, = Xseas; + Xtrend, + Xint; + ¢, (1)

where X, — the element (actual value) of the time series at
time t; Xseas; — the contribution of the high-frequency
(seasonal) component at time t; Xtrend, — the contribution

ISSN 1728-2721 (Print), ISSN 2521-1935 (Online)

determined by the presence of a trend; Xint, — the
contribution of the low-frequency (interannual) component;
& —an unexplained term of the time series, usually “white noise”
if all statistically significant components have been extracted.

The decomposition of the time series components
occurs step by step in the order presented in formula 1.
First, high-frequency (seasonal) fluctuations are assessed
by calculating daily or monthly mean values and
constructing an annual cycle. For the purpose of this study,
monthly data were used; in this case, the high-frequency
component and annual cycle are determined based on
monthly averages. The average value for each of the
12 months is calculated using the arithmetic mean formula.
Thus, the contribution of the high-frequency component of
the time series for month i at time t is calculated using
formula 2:

Xseas! = %Z{LIX@, )
where Xseas! — the multi-year average value for month i;
Xt" — the actual value for month i at time t; n — the total
number of values for month i.

In the case of air pollution, pollutant concentrations
exhibit intra-annual fluctuations influenced by both the
seasonal variability of meteorological conditions and
changes in emission volumes throughout the year (e.g., the
heating season, etc.). When calculating the Xseas
component the contributions of both factors affecting intra-
annual air pollution variability are considered simultaneously.
A similar procedure is applied to the time series of climate
parameters and pollutant emissions. For further time series
decomposition, it is necessary to transition from actual values
to anomaly time series by subtracting the Xseas component:

X'} =X} — Xseast, (3)
where X'} — anomaly for month i.

Determining the contribution of the high-frequency
component from time series and transitioning to anomalies
allows for the calculation of the trend component. In the case
of air pollution, trends in concentration changes are largely
driven by variations in pollutant emissions. Therefore,
extracting the trend is a necessary step in transitioning to
new anomalies that exclude emission source activity and are
primarily shaped by interannual climate variability. Based on
the calculated anomalies X' linear trends in the time series
were computed, and their contribution was determined
(formula 4). Additionally, it is important to account for the
possibility of a nonlinear relationship between pollutant
concentrations (X) in cities and anthropogenic emissions (E).
This is achieved by analyzing the regression dependence of
X', from E', after extracting linear trends. Thus, formula 4 for
computing anomalies without trend contributions and
interannual dependence on anthropogenic emission
sources takes the following form:

X" =Xy — (at + b) — cE',, (4)
where X', — anomaly of pollutant concentration; E’,—
anomaly of the volume of anthropogenic emission sources;
X", — anomaly excluding the trend contribution and
interannual dependence on anthropogenic emissions;
a i b — linear trend coefficients; ¢ — regression coefficient for
the interannual dependence of concentrations on
anthropogenic emissions. The component (at + b + cE’;)
corresponds to the component Xtrend, in formula 1.

It is important to note that we performed a checking
procedure for the presence of trends with different
directions during the study period. This is crucial for
correctly excluding the contribution of anthropogenic
emission sources from the time series of pollutant
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concentrations. However, no such cases were recorded in
the selected cities during the study period.

Formula 4 is not applied to climate parameters because
their trends directly reflect the impact of climate change.

After computing X", for pollutants, the next step is to
assess the contribution of climate change to pollutant
concentrations. The time series X", has been decomposed
and cleared of intra-annual variations and anthropogenic
emission dependencies. That is, for pollutants X",
correspond (Xint, +¢) from formula 1. The analysis of
dependence on climate parameters was conducted using
multiple regression, where the predictors are anomalies of
air temperature, wind speed, and precipitation sums, while
the dependent variable is X', (pollutant concentration
anomalies excluding trend contributions and interannual
dependence on anthropogenic emissions). The general
form of the dependence on K number of climate parameters
is as follows:

X"y =Bo+ Tke1 B CL € + &, (5)
where X", — anomaly excluding the trend contribution and
interannual dependence on anthropogenic emissions;
CL'F — anomaly of climate parameter k; B, — regression
coefficient of climate parameter k; 8, — intercept term in the
multiple regression equation.

The time series decomposition can be extended further
to find the long-term fluctuations, transitioning to the residual
component, which corresponds to “white noise”. However,
further decomposition goes beyond the scope of the
presented study. In this study, the unexplained component
¢ is used to determine the percentage of variability that
remains after extracting all time series components and
accounting for key climate indicators.

Input data and processing methodology. To
implement the calculations using the additive model of time
series decomposition, monthly data from three different
types were used for the period from 2003 to 2021: ground-
level concentrations of pollutants, emissions of pollutants,
and climatic parameters. The observation period was
chosen based on available data from the reanalysis services
of the Copernicus Atmospheric Monitoring Service (CAMS,
2025; Inness et al., 2019).

Pollutants have different physicochemical properties and
lifetimes in the atmosphere. As a result, the degree of
influence of meteorological and climatic conditions on them
will vary significantly depending on the chosen substances
for the study. In the presented research, more chemically
active substances have been selected, the concentrations
of which in the atmosphere significantly depend on
environmental conditions: nitrogen  dioxide (NO2),
formaldehyde (CH20), and tropospheric (ground-level)
ozone (O3). NO2z is one of the most common pollutants,
emitted by most anthropogenic sources, and serves as an
indicator of overall air quality (Moshammer et al., 2020). NO2
is always included in monitoring programs regardless of the
country or approach. The choice of CH20 is due to the need
to include an organic compound (with a carbon molecule in
its structure), which is quite common due to anthropogenic
emissions, but with a stronger dependence on
meteorological conditions than, for example, carbon
monoxide (CO) (Miller et al., 2008). Os is the only substance
in the list that is not directly emitted but is formed as a result
of photochemical reactions in the atmosphere in the
presence of precursors. Having a highly harmful effect on
human health and ecosystems, Os is also a mandatory
substance in monitoring programs for air pollution worldwide
(Zhang et al., 2019). It is clear that the formation of O3 due
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to photochemical processes in the atmosphere indicates a
dependence of concentration formation on meteorological
conditions, and therefore, a potential strong signal for
studying the dependence on climate change.

The data for the monthly concentrations of pollutants
were taken from the global reanalysis ECMWF Atmospheric
Composition Reanalysis 4 (EAC4) of the CAMS service
(EAC4, 2025; Inness et al., 2019), where ground-level
concentrations are represented as a mixture ratio [kg/kg] in
a model grid with a horizontal resolution of 0.75° in both
latitude and longitude. For convenience, the concentrations
of pollutants were converted to [ug/kg]. To calculate the
average concentration in the studied city, all grid cells
covering the city area were averaged. For remote natural
areas, data were taken from a single grid cell.

The pollutant emissions were estimated based on the
global emission inventory data from CAMS (CAMS
emissions, 2025; Granier et al., 2019). Since the aim of the
conducted research was to determine the role of the climatic
component, it was necessary to separate anthropogenic
emissions (which need to be considered and accounted for)
from biogenic emissions (which contribute to the
concentration depending on climate change and therefore
should not be excluded from the time series). Anthropogenic
emissions are represented with a horizontal resolution of
0.1° in both latitude and longitude. To link the formed
concentrations with pollutant emissions, the values of
anthropogenic emissions were summed across all grid cells
in the inventory that intersected with the grid cells
designated for pollutants. In this way, emissions were
calculated for the entire city area or the entire section of
natural areas. Emission data in inventories represent the flux
of a substance and are therefore usually expressed in [kg-m"
2.¢1. For ease of analysis, all anthropogenic emissions
were converted into tons per month [t-month].

For studying the relationship with climatic parameters,
three key indicators were chosen, which significantly
influence the selected pollutants (Seroji et al., 2004): (1) air
temperature, which determines the rate of chemical
transformation in the atmosphere; (2) wind speed, which
affects accumulation and transport; and (3) precipitation,
which determines the intensity of wet deposition. It was
decided not to use moisture parameters due to their strong
statistical dependence on air temperature and precipitation.
This would distort the process of determining statistically
reliable results and the role of individual climatic parameters
during multiple regression analysis. Climate data were taken
from the ERAS5 reanalysis (ERA5, 2025; Hersbach et al.,
2023). Air temperature values were converted from [K] to
[°C], and precipitation values from [m] to [mm] and
integrated over the month.

To study the contribution of climate change to the
formation of pollutant concentrations, three large cities
(Kyiv, Odesa, and Lviv) and three locations in natural
reserves, which are among the cleanest areas in Ukraine
(Askania-Nova, Medobory, and Shatsk Lakes), were
selected. The initial idea of using data from even cleaner
mountainous regions of Ukraine — the Carpathian and
Crimean Mountains — was discarded during the data
processing due to the unreliability and low accuracy of the
reanalysis and CAMS inventory data over areas with
complex terrain.

Calculation of the contribution of time series
components to the total variability. At each stage of
extracting components of the time series related to different
processes using formulas 2, 4, and 5, the coefficients of
determination (R?) were calculated. The R? value ranges from
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0 to 1 and reflects the proportion of variability of the studied
process within the total variability of the series. For
convenience in interpreting the results, this proportion was
expressed as a percentage [%]. Clearly, if at the first stage of
time series decomposition (calculation of seasonal variability)
R? indicates the proportion of the total variability, then at
subsequent stages, it indicates the proportion of the residual
variability (since the contribution of the process is subtracted
and anomalies are found). To convert R? from residual
variability to total variability, the corresponding R? at the
decomposition stage i was multiplied by the unexplained term
that remained after the decomposition at all previous stages.
Thus, for the calculation of the contribution of interannual
trends, the formula used was R?-(1—RZ,), and for the
interannual dependence on climatic parameters, it was
R?-(1—R?%, — R%,). Therefore, when recalculating R? for
all the studied processes, their sum, including the unexplained
part, equals 100%, meaning R? = 1.
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At all stages of the calculation, statistical significance
was verified using the student's t-test with a 95 %
confidence level for the result.

Results

Seasonal variability of pollutants. The calculation
of average multi-year values showed that seasonal
variability plays a key role in the variability of monthly
average concentrations of pollutants both in cities and in
pristine natural areas. In fig. 1, the role of seasonal (intra-
annual) fluctuations is clearly observed for the example
of Kyiv and the "Medobory" Nature Reserve. The intra-
annual fluctuations of the studied pollutants depend both
on the seasonality of meteorological conditions
(especially the increased role of solar radiation in the
formation of CH20 and Os in the summer) and on the
seasonality in activity of specific emission sources
(particularly the change in NO2 from additional emissions
during the heating season).
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Fig. 1. Time series of the observed pollutants' concentrations
and determined seasonal component on the example of Kyiv (a, c, ) and Medobory (b, d, f)

For CH20 and Oz, whose formation and removal
depends on the seasonality of solar radiation, the R? of the
seasonal component ranges from 89 % to 93 %. CH20
shows slightly better seasonal variability in cleaner natural
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reserves, with an R? around 93 %. The lowest R? values
were observed in Kyiv (89.7 %).

The clarity of Os seasonal variability depends more on
the latitudinal distribution than on differences in the volume
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of anthropogenic emissions. The farther south the area is
located, the more clearly Os seasonal variability is
observed, primarily due to the higher intensity of solar
radiation reaching the Earth's surface. As a result, the R?
for Os seasonal variability exceeds 92.6 % in Odesa and
Askania-Nova, while in Lviv and the Shatsk Lakes, it is
3 % lower, at 89.6 %.

Among the studied components, seasonal variability is
most poorly observed in NO2 time series. Furthermore, in
cities, the seasonality worsens. While in natural areas, the
R? for NOz ranged from 70.3 % in Askania-Nova to 74.1 %

in Medobory, in cities it ranged from 61.5 % in Lviv to 67.4 %
in Kyiv. Therefore, the presence of anthropogenic emission
sources and higher concentrations of NO2 lead to a
deterioration in the clarity of intra-annual fluctuations.

Trends in pollutants changes and their dependence
on emissions at interannual scale. The calculation of
concentration anomalies for pollutants allowed for the
analysis of the presence of interannual trends. Fig. 2
displays the trends for all the studied pollutants and areas,
where statistically significant trends are highlighted in green,
while insignificant ones are marked in yellow.
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Fig. 2. Trends of anomaly time series for NO; (first column), CH,O (second column)
and O; (third column) for all study locations
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For the overwhelming majority of time series, interannual
trends are observed, although most of them are relatively
weak, yet statistically significant. Askania-Nova is the only
location where no significant trends were found for all the
studied pollutants. Additionally, the absence of trends is
characteristic for NO2 in Kyiv.

NOz is the only pollutant whose concentrations decrease
in the case of significant trends (see fig. 2, first column). The
magnitude of these trends is as follows: in Lviv, the R? of the
NO:2 trend, when adjusted for total variability, is around
3.6%. The trends are somewhat less intense in natural
zones: about 2.1 % in the Shatsk Lakes and 1.2 % in the
Medobory Nature Reserve. The smallest contribution from
significant NO2 trends is observed in Odesa, where R2
accounts for only 0.6 % of the total variability in the series.

The concentrations of CH20 are increasing in all studied
locations except for Askania-Nova. The most intense
increase is observed in Lviv, where the R? of the trend
reaches approximately 1.1 % of the total variability of the
series. In Shatsk Lakes and Medobory, the R? values for
CH20 trends reach 0.8 % and 0.9 %, respectively.

Similarly to CH20, the concentrations of Oz also
increased over the studied period in all locations except for
Askania-Nova. The R? values of the trends increased in
Medobory and Shatsk Lakes by approximately 0.6 % and
0.9 %, respectively. In urban areas, the most significant
increase in Oz was recorded in Lviv, with an R? value of
approximately 0.7 % of the total variability of the time series.
The values in Odesa and Kyiv were lower, amounting to
05% and 0.3 %, respectively, but they remained
statistically significant over the studied period.

Thus, between 2003 and 2021, there was a slight
decrease in NO2 levels and an increase in CH20 and O3
concentrations. The trends for NO2 and CH20 are driven by
the growth of anthropogenic emissions and are well aligned
with them. However, the role of precursor emissions in the
interannual trends of O3 requires further investigation, as O3

is not directly emitted but is significantly influenced by
anthropogenic emissions of other pollutants.

It is important to note that emission inventories from
CAMS reanalyses do not always fully capture the entire
spectrum of anthropogenic emissions in Ukrainian cities
due to wunderreported emission volumes and the
limitations of emission assessments in Ukraine (Savenets
et al., 2024). CAMS estimates partially rely on national
inventories. Therefore, the reduction in NO2 levels in
major cities may reflect broader background trends.
Based on the available time series, it is impossible to
determine this with certainty. In such a case, the trends
for NO2 may not necessarily be negative but rather
statistically insignificant.

Contribution of interannual variability of climatic
parameters. The absence of distinct seasonal fluctuations
and interannual trends in the time series allows for the
calculation of anomalies in which only interannual variations
remain as the deterministic component. Such anomalies
enable the assessment of the interannual dependence on
climatic parameters, which helps determine whether climate
makes a significant contribution to the variability of air
pollutants. Using equation 5, multiple regression analysis
was performed, and the significance of the impact of climatic
parameters on air pollutants was tested.

Firstly, it is important to note the absence of significant
Bo (i.e., the intercept of the multiple regression equation).
Secondly, a significant net contribution of climate change to
the formation of pollutant concentrations was identified at all
studied locations except for NO2 in Odesa. Table 1 presents
the results of the multiple regression analysis. Specifically,
the nature of the relationship between climatic parameters
and pollutants is illustrated, where a red upward arrow
indicates an increase in pollutant concentrations with an
increase in a specific climatic parameter, while a green
downward arrow indicates a decrease in pollutant
concentrations as the climatic parameter increases.

Table 1

Characteristics of statistical dependence (multiple regression) between pollutant concentrations
and climatic parameters

2
Location Air temperature Wind speed Precipitation depeRng;nce Contribution (%)
NO,
Kyiv - | | 0.12 3.94
Odesa - - - 0.03 -
Lviv |} | | 0.27 9.47
Shatsk Lakes l | l 0.22 5.85
Askania-Nova | | — 0.05 1.56
Medobory l ) l 0.22 5.45
CH,0
Kyiv 1 - ! 0.16 1.56
Odesa 1 - - 0.11 0.86
Lviv 1 | - 0.10 0.67
Shatsk Lakes 1 - ! 0.15 0.90
Askania-Nova 1 — - 0.17 1.17
Medobory 1 — l 0.15 0.97
0,
Kyiv 1 - 1 0.35 2.86
Odesa 1 - - 0.16 1.08
Lviv 1 - 1 0.37 3.61
Shatsk Lakes 1 - 1 0.42 4.05
Askania-Nova 1 | - 0.30 2.20
Medobor 1 - 1 0.31 2.35
1 concentrations increase if climate variable increase
l concentrations decrease if climate variable increase
- insignificant relationships
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Overall, the role of climatic parameters in shaping
pollutant concentrations varies from 0.7 % to 9.5 %. The
strongest relationship was observed for NO2, while the
weakest was for CH20. Among the selected pollutants,
interannual changes in air temperature (which influences
chemical transformations) and precipitation (which affects
wet deposition) showed a significantly stronger impact
compared to wind speed (which determines accumulation
conditions), except in the case of NO2. At the same time,
wind speed consistently demonstrated a uniform
relationship, with increasing wind speed leading to a
decrease in pollutant concentrations. In contrast, air
temperature and precipitation exhibited variable relationships
depending on the specific pollutant.

The contribution of climatic parameters to the total
variability of NOz2 time series is the highest among the studied
pollutants. Except for Odesa, it ranges from 1.6 % in Askania-
Nova to 9.5 % in Lviv. No clear pattern distinguishes urban
areas from natural territories. An increase in precipitation (and
consequently, an increase in wet deposition intensity) and an
increase in wind speed (enhancing dispersion) expectedly
lead to a decrease in NO2 concentrations. Regarding air
temperature, its interannual increase results in a decrease in
NO:2 concentrations due to the intensification of chemical
transformation processes, where NO2 acts as a precursor to
other compounds.

The role of climatic parameters in shaping the
interannual variations of ground-level O3z ranges from
approximately 1.1 % in Odesa to 4.1 % in the Shatsk Lakes
region. The dependence appears weaker in southern
locations, where Os levels are generally higher. An increase
in air temperature leads to an increase in O3 concentrations
due to the enhanced intensity of its formation from
precursors. On an interannual scale, wind speed has almost
no impact on Os formation, with the only significant

dependence observed in Askania-Nova. Notably, O3
concentrations increase on an interannual scale with rising
precipitation levels. This dependence does not reflect a
direct impact but rather the creation of specific conditions
favorable for Oz accumulation during periods of higher
precipitation. These conditions include an increased influx of
volatile organic compounds (VOCs) from moist soil and
vegetation after rainfall, which serve as Os precursors.

Interannual changes in climatic parameters have the
smallest impact on CH20 concentrations, contributing
between 0.9 % in Odesa and the Shatsk Lakes to 1.6 % in
Kyiv. Air temperature is the only variable whose interannual
changes affect CH20 concentrations across all studied
locations. Higher air temperatures lead to increased CH20
levels, primarily due to enhanced chemical formation. Wet
deposition plays an important role in reducing CH20
concentrations, but a significant dependence on
precipitation was found only in Kyiv, as well as in the Shatsk
Lakes and Medobory nature reserves. Wind speed was only
significant in Lviv, where decreasing wind speeds correlate
with rising CH20 concentrations.

General characteristics of time series components
and their residual part. After extracting the main
components of the time series and assessing the
dependence of pollutant concentrations on interannual
climatic variations, a certain unexplained residual part
remains. Of course, this residual unexplained component
could be further analyzed to identify long-term fluctuations
and other dependencies until reaching "white noise", but
such an approach falls outside the scope of this study.

As a result of the analysis, the largest residual
component is observed for NO2, ranging from 19.2 % to
33.4 % (Table 2). In contrast, the residual part is significantly
smaller for CH20 (Table 3) and Os (Table 4), amounting to
5.3-8.0 % and 5.2-6.1 %, respectively.

Table 2

The contribution (in %) of NO, time series components to total variability

L . Seasonal Trends and interannual Interannual dependence Residual part
ocation o s s . - -
variability dependence on emissions on climate variables (unexplained)
Kyiv 67.35 - 3.94 28.71
Odesa 65.93 0.64 - 33.43
Lviv 61.54 3.55 9.47 25.44
Shatsk Lakes 71.36 2.05 5.85 20.74
Askania-Nova 70.29 - 1.56 28.15
Medobory 74.09 1.23 5.45 19.23
Table 3
The contribution (in %) of CH,O time series components to total variability
L . Seasonal Trends and interannual Interannual dependence Residual part
ocation o P . ! .
variability dependence on emissions on climate variables (unexplained)
Kyiv 89.68 0.74 1.56 8.02
Odesa 92.10 0.24 0.86 6.80
Lviv 92.16 1.06 0.67 6.11
Shatsk Lakes 93.00 0.79 0.90 5.31
Askania-Nova 92.98 — 1.17 5.85
Medobory 92.60 0.89 0.97 5.54
Table 4
The contribution (in %) of O; time series components to total variability
L . Seasonal Trends and interannual Interannual dependence Residual part
ocation i s . . ! .
variability dependence on emissions on climate variables (unexplained)
Kyiv 91.43 0.32 2.86 5.39
Odesa 92.69 0.51 1.08 5.72
Lviv 89.60 0.67 3.61 6.12
Shatsk Lakes 89.57 0.87 4.05 5.51
Askania-Nova 92.58 - 2.20 5.22
Medobory 91.80 0.64 2.35 5.21
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A key feature is that, on average, the residual (unexplained)
variability in pollutant concentrations is slightly higher in urban
areas than in natural regions. These differences primarily stem
from seasonal variability in pollutant concentrations. This is well
justified, as emissions in cities are often non-deterministic and
chaotic throughout the year, leading to greater residual
variability compared to natural areas.

Overall, the seasonal variability of CH20 and Os is well-
defined and explains most of the variability in pollutant
concentrations. In contrast, NO2 exhibits smaller intra-
annual variations, while its trends are more pronounced,
and its interannual dependence on climatic variability is
more evident.

Thus, the pure impact of climate change on pollutant
concentrations represents a relatively small part of total
variability, but it remains significant for identification
purposes. Across the studied region, this contribution does
not exceed 10 %, averaging 5 % for NO2, 3 % for Oz, and
only about 1 % for CH20.

Discussion and conclusions

The contribution established in studies, where
interannual variability of climatic parameters determines the
variability of atmospheric air pollution, is relatively small in
magnitude but significant. While some scientists emphasize
that the dependence of air pollution on climate change
should become more evident in the future (Hong et al.,
2019), most publications still point to the complexity of
connections within the climate system and their
manifestation in various atmospheric processes, making it
difficult to link the consequences of climate change to air
pollution (Dewan, & Lakhani, 2022). Clearly, analyzing only
time series of pollutants is insufficient to account for all
possible connections. This approach is more of a simplified
statistical model for determining the overall share of
variability rather than a final assessment. Theoretically, the
contribution of climate change to air pollution could be
greater if the increasing frequency of wildfires and dust
storms in the future is taken into account.

It is important to assess projections of future changes in
precipitation frequency and atmospheric boundary layer
parameters; however, the accuracy of these estimates in
climate models remains in question (Jacob, & Winner,
2009). Some studies indicate the decisive influence of wind
characteristics (Shen et al., 2021), whereas the estimates
obtained in this study suggest that wind does not play a
determining role, unlike precipitation and air temperature,
especially for Os and CH20. The further rise in air
temperature is expected to worsen air quality, but Giorgi &
Meleux (2007) emphasizes the non-linearity of atmospheric
interactions, where additional precursor emissions may
have a reverse effect due to chemical transformations and
removal processes.

The contribution values of climate change obtained in
this study, particularly for Os, align well with Brasseur et al.
(2006), where the contribution of climate to concentrations
was determined to range from -8% to 10 %. The
calculations in this study showed values ranging from 1 %
to 4 %. As highlighted by Murazaki and Hess (2006), air
temperature has a determining influence, but our study also
identified the impact of precipitation.

The well-established importance of air temperature
changes for NO2 (Syafei et al., 2019) was also confirmed in
this study. Atmospheric precipitation and wind speed were
also identified as significant factors shaping the interannual
variations of NOz. It is worth noting that some researchers
consider climate-induced changes in NO2 emissions to be
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more influential than the direct impact on already formed
concentrations (Shen et al., 2021).

For CH20, significant dependencies on air temperature
and precipitation were obtained. The role of thermal
conditions has been previously emphasized, particularly due
to its secondary formation under higher air temperatures in
the future (Wu et al., 2023). Wind dependence was
characteristic only for Lviv; however, Chauhan et al. (2025)
highlighted the secondary importance of wind parameters
after air temperature. It is entirely possible that such
manifestations have regional specificities, being significant
in some areas while absent in others. In any case, studying
the predominant role of specific climatic parameters in the
context of climate change requires more complex analyses
beyond statistical assessment.

Overall, despite the relatively small contribution of
climate change to the formation of pollutant concentrations,
studying their interactions is crucial for planning
development (Afifa et al., 2024). Further expansion of similar
research is essential for assessing the implications for public
health (de Sario et al., 2013), as changes in pollutant
concentrations under climate change conditions can
increase population mortality rates (Orru et al., 2013).

The formation of pollutant concentrations in any territory
of Ukraine significantly depends on the anthropogenic
factor, which largely determines both the seasonal variability
of pollution and interannual trends. The study of three
pollutants — NO2, CH20, and O3 — whose physicochemical
properties contribute to a stronger dependence on
meteorological conditions, revealed the dominant role of
seasonal fluctuations in shaping concentration variability.
While for NOz, intra-annual variability accounts for 61 to
74 % of total variability, for CH20 and Os, it is predominantly
above 90 %. During the study period, there were no
extremely high trend coefficients or dependencies on
interannual emission trends, with NO:2 concentrations
showing a tendency to decrease.

The net impact of climate change, assessed based on
interannual dependence on the variability of key climatic
parameters (air temperature, wind speed, and precipitation),
constitutes a relatively small but statistically significant
portion of variability, with values reaching up to 10 % of total
variability. On average, this contribution is about 5 % for
NO2, 3% for Os, and only around 1% for CH20. The
obtained results indicate that urban air quality management
should primarily focus on reducing pollutant emissions and
adapting urban areas to minimize pollution impacts on public
health. At the same time, the presence of a small but
statistically significant dependence of pollution on climate
change should be considered when planning the
reconstruction and development of industrial enterprises
and implementing optimization measures to reduce
emissions from mobile sources. Such considerations in the
future will help eliminate the factor of air quality deterioration
due to climate change and allow a direct focus on measures
to reduce pollutant emissions.

Authors contribution: Mykhailo Savenets — conceptualization,
supervision, methodology, writing; Sofiia Krainyk — data validation,
computations; Daria Hrama, Maryna Rudas, Oksana Skliar — data
preparation, computations.
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CTATUCTUYHE OL|IHIOBAHHSA YNCTOIO BHECKY 3MIHU KNIMATY
Y ®OPMYBAHHA KOHLEHTPALIUA 3ABPYOHIOBAINIbHUX PEHYOBUH
B ATMOC®EPHOMY MOBITPI HAQL TEPUTOPIEIO YKPAIHU

B cTyn. 3a6pydHeHHss ammocghepHO20 nogimpsi ma 3miHa KniMamy € 0OHUMU 3 OCHOBHUX YUHHUKI@ He2amueHo20 aHMPOMO2eHHO20 8ruU8y
Ha doekinns. BapiamueHicmb 3a6pyOHIo8anbHUX pe408UH BiNlbWworo Mipoto 3anexums eid eukudie, npome 3anuwaemscsi HEOOCMamHbO 8UBYEHOIO
posib 3MiHU Krlimamy y ¢ghopMyeaHHi KOHUeHmpauiil, wo eaxsiueo epaxosyeamu npu doe2omepMiHO8OMY nniaHyeaHHI MnoslinuweHHs1 skocmi ammocgep-
HO20 noegimpsi ma cmpameeii 3MeHweHHs1 sukudie. Y daHili po6omi npedcmaesieHo aHasli3 YUCMO20 8HECKY 3MiHU KiliMamy y ¢hopMyeaHHs1 KOHUeHmpayili
wkidnueux GoMiWOK Ha OCHO8I 3acmocyeaHHs1 cCmamucmu4yHo20 nidxody 0o po3knadaHHs Yacoeux psidie.

M e To aun. BocHoei docnidxeHb nexams micsiyHi daHi eukudie i kKoHueHmpauil diokcudy asomy (NOz), pomansdezidy (CH20) ma mponocgbe-
PHo20 (npu3emHoz0) o30HY (O3) 3 peaHanisie Copernicus Atmospheric Monitoring Service (CAMS) 3a nepiod 3 2003 do 2021 p., a makox AaHi mem-
nepamypu noeimpsi, weudkocmi eimpy i Kinbkocmi onadie i3 peaHanizy ERA5. 3acmocyeaHHs1 aGumueHoi Modesi 0aso 3Mo2y po3kiacmu Yacosi
PSA0U KOHUeHmpauili Ha ce30HHY (8 HympiwWHLOPIYHY) cknadosy, MiXpidyHi MpeHOU ma MiXpiyHy 3anexHicmb eapiamueHocmi koHUyeHmpayiit NO,
CH;0 i O3 8id miHnusocmi KniMamu4Hux napamempis.

Pe3ynbTaTtun. Ce30HHa MiHnugicmb KOHUeHMpauyil, ujo 3anexums siK 8i0 3MiHU MemeoposIo2iYHUX YMO8, makK i iOMiHHocmi y eukudax
3abpydHiosasibHUX Pe408UH, NosICHIoE 8id 61 do 74 % 3azanbHoi eapiamueHocmi NO2, ma 6nu3bko 90 % CH>0 U Os. MixpiyHi meHOeHYil docnidxy-
8aHux 3abpydHI08asIbHUX Pe4Y08UH, W0 3asiexamb 8i0 3MiHU aHMPONo2eHHO20 HadaHMa)KeHHsl, cmaHoensime 8id 0,6 do 3,6 % dnsi NO2 ma nepesa-
xHo meHwe 1% dnsa CH:0 i Os, npome 3i cmamucmuyHo 3Havyyuwumu 3miHamu. Yucmuli eHecok 3MiHU Knimamy, oyiHeHuUll Yyepe3 cmamucmuyHy
3anexHicms MixpidyHUX eapiayili aHomanili yacoeux psidie 3a6pyOHI08aIbLHUX PEYOBUH 3 aHOMalisIMU KfliMamuy4HuUx napamempie, nokasae, wjo 3MiHa
knimamy eu3sHa4yae meHwe 10 % 3a2anbHOT eapiamueHocmi KOHYeHmpauiii 3a6pydHroeanbHUX pe4oe8uH. Y cepedHbOMY Ueli MOKa3HUK csi2a€e 6/1u3bKo
5 % 0ns NO2, 3 % 0nsa O3 ma nuwe 6nu3sbko 1 % Ansi CH20.

BucHoBKMW. OmpumaHi pesynbmamu eKka3ylomb Ha me, W0 po3pobrieHHss cmpamezili 3MeHWeHHs1 sukudie 3a6pydHI08aIbHUX PEYOBUH
ma noninweHHs1 skocmi ammocghepHo20 nosimpsi, nepedycim mae nepedbadamu 3MeHWeHHSsI PSIMUX aHMPONo2eHHUX eukudie i Ix HeezamueHo20 ennuey
Ha 300po8'st HacesnieHHs1 U ekocucmemu. [l[pome posib 3MiHU KiliMamy makox mae 6ymu epaxoeaHa siKk 3Ha4yuwuli YUHHUK y ¢ghopMyeaHHi ammocgbep-
HO20 3a6pyOHEeHHs.

KniwoyoBi cnoBa: diokcudazomy, popmanbdezid, mpornocgepHuli 030H, 3a6pyOHeHHs1 ammocghepu, aBumueHa Modesib, 3MiHa Kilimamy.
ABTOpM 3aABNSIOTb NPO BiACYTHICTb KOHMMIKTY iHTepeciB. CnoHcopy He Bpanu yyacTi B po3pobneHHi AocnimKkeHHs; y 36opi, aHanisi un
iHTepnpeTaLii AaHKX; y HANUCaHHI pyKonucy; B pilleHHi Npo nybnikaLito pe3ynbTaris.
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LOCAL FINANCES OF SPATIAL DEVELOPMENT OF TERRITORIAL COMMUNITIES:
THEORETICAL AND PRACTICAL RESEARCH

Background. In the article, the author reveals the current approaches to determining the content of financial resources
of local self-government bodies in Ukraine and analyses the regulatory framework and scientific sources on the problem under
study. The essence of the most important categories that make up the conceptual apparatus of the study of the spatial development
finance of territorial communities is determined. On the basis of the study, the evolution of its development is revealed.

Methods. The methods used were the analysis of the legal framework, recent research and publications, induction,
historical research and generalisation with justification of the author's own views and opinions

Results. The concepts of basic definitions on the topic under study, which determine the theoretical and spatial aspects of
the formation of financial resources of territorial communities in Ukraine, are revealed, taking into account the positions of both
Ukrainian and foreign scholars and regulatory documents governing both the process of decentralisation and the possibilities of
forming the financial sustainability of territorial communities.

The study identifies the components and conditions for ensuring financial self-sufficiency of territorial communities, taking
into account current social challenges, and also identifies the basic principles of financial management of territorial communities
to ensure their capacity.

Conclusions. The process of decentralisation in Ukraine is accompanied by the formation of capable territorial commu-
nities that will ensure balanced economic and social development of the respective territory, efficient use of natural, labour and
financial resources, development of the community's human potential, and involvement of the community's potential to ensure its
competitiveness. In the context of a full-scale war and the introduction of martial law, problems arise in the balanced development
of communities, taking into account their existing financial capacity and spatial features. It is important to identify shortcomings,
establish conditions and principles for managing the financial resources of territorial communities, and assess their ability to
withstand external and internal threats to socio-economic development and quality of life.

Keywords: community, territorial community, finances, resources, finances of territorial communities, financial resources

of territorial communities, financial sustainability of a territorial community, spatial organisation of a territorial community.

Background

It has been a decade since Ukraine began
decentralisation, which had an administrative (formation of
amalgamated territorial communities and a new grid of
districts) and fiscal (redistribution of financial flows to
improve the accessibility and quality of social services
received by community residents) component. The reform of
the self-government institution was aimed at creating a
network of self-sufficient territorial communities with
appropriate governing bodies and sufficient financial and
resource support, which would provide a solid foundation for
the formation of European standards of public life, while
stimulating the search for new models of balanced
development of territorial communities and local budgets.
Thanks to the reform, local authorities have indeed received
more financial resources and greater autonomy in making
decisions on their use, and on the other hand, more
responsibility. In 2021, local budgets accounted for a quarter
of consolidated budget revenues. The full-scale war and the
imposition of martial law in 2022 posed an unprecedented
challenge to local governments and the financial
sustainability of communities, whose dependence on the
central budget has increased significantly — the share of
local budgets in consolidated budget revenues decreased
by 1.5 times in 2023-2024.

In such circumstances, research on the problems of
balanced community development, taking into account their
existing financial capacity and spatial features, remains
relevant. Such studies help to identify shortcomings,
establish ways to manage the financial resources of
territorial communities, and assess their ability to withstand
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external and internal threats to socio-economic development
and the quality of life.

The purpose of the study is to deepen the theoretical
foundations of the study of financial resources of territorial
communities in the current conditions of development of the
regions of Ukraine and to outline ways to expand the
financial capabilities of local self-government bodies.

To ensure the achievement of this goal, tasks have been
formulated:

o to identify existing approaches to determining the content
of financial resources of local self-government bodies;

e substantiation and definition of basic definitions in the
context of the geography of the formation of financial resources
of territorial communities;

e analysis of the legal framework underpinning the
implementation of decentralisation in Ukraine;

¢ Assessment of organisational and financial mechanisms
and management principles that contribute to the formation of
financial self-sufficiency of territorial communities.

Methods

The research was organised using the following
methods of theoretical research: analysis (collection of
information and its grouping by definitions), induction
(transition from knowledge of individual facts to general
knowledge and a single conclusion), historical research
(evolution of the conceptual apparatus of the study),
generalisation (conclusions, author's interpretations), etc.
The information base of the study includes scientific works
of domestic and foreign scholars in various fields of
knowledge, regulatory documents, and data from open
sources related to the issues of financial decentralisation. In
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general, the methods used and the materials processed
allow to systematically present the theory and practice of
socio-geographical research of the financial resources of
territorial communities in the context of modern challenges.

Results

The study of the theoretical and spatial aspects of the
formation of financial resources of a territorial community
involves, first of all, the disclosure and analysis of basic
definitions: "community", "territorial community", "finances",
"resources", "finances of territorial communities", "financial
resources of territorial communities”, "financial capacity of
territorial communities", "spatial organisation of territorial
communities".

In different sources, the definition of "community" is
defined as:

e is a stable, self-reproducing form of social organisation
of people, characterised by (varying degrees of) collective
ownership of the means of production, a historically
established type of self-government, social and ideological
unity (common meetings, rituals, religious buildings, etc.), as
well as the functions of protection, regulation of land use and
production and material relations (Encyclopaedia of the
History of Ukraine, 2004);

e a group of people united by a common position,
interests, etc.; an association of people that sets itself
certain common tasks; an organisation (Explanatory
Dictionary of the Ukrainian Language, 2002).

As we can see, the key factor in defining the essence of
a community is social, economic, political, but not spatial
organisation.

However, according to the Law of Ukraine "On Voluntary
Amalgamation of Territorial Communities" (On the
voluntarily association of territorial communities, 2015), the
decentralisation reform in Ukraine has made significant
changes to the administrative and territorial structure of
oblasts: the number of rayons has decreased (from 490 to
136) and the number of communities has increased (from
over 11,000 local councils to 1469 territorial communities).

The concept of "amalgamated territorial community",
which operated in the administrative-territorial structure of
Ukraine in 2015-2020, was based on two main features that
reveal its essence: territorial and organisational (association
of two or more primary self-government entities with adjacent
territories) and financial and economic (financial capacity to
provide services to its members) (Stryzhak, 2021).

Since 2021, the administrative-territorial structure of
Ukraine has been actively using a unit — a territorial
community, defined in Section VIl of the Decree of the
President of Ukraine "On Measures to Implement the
Concept of Administrative Reform in Ukraine" of 22 July
1998 No. 810/98 as a community of residents, inhabitants of
settlements (villages, towns, cities), united by common
interests of their own life support, independent, within the
framework of the law, solving issues of local importance both
directly and through local self-government bodies (On
Measures to implement the Concept of Administrative
Reform in Ukraine, 1998)

The formation of territorial communities is conditioned by
a certain space, as well as by demographic, religious,
economic, social, political, etc. factors, and accordingly, the
definition of the concept of "territorial community" in regulatory
documents and scientific works is presented as follows:

e a community of people united by a variety of stable
formal and informal ties that are conditioned by living
together within a village, town or city (Encyclopaedia of
Public Administration, 2011);

ISSN 1728-2721 (Print), ISSN 2521-1935 (Online)

e residents united by permanent residence within a village,
town or city that is an independent administrative-territorial unit,
or a voluntary association of residents of several villages, towns
or cities that have a single administrative centre (On local self-
government in Ukraine, 1997);

e residents of a village, town, city or a voluntary association
of residents of several villages into a rural community
(Constitution of Ukraine, 1996);

e is a process of institutional transformations that can
create a new social model of territory development, granting
it autonomy, while forming the basis through grants and
subventions to ensure the start and development of its own
socio-economic potential (Shchur, 2018);

e a primary local self-government entity consisting of
individuals — residents (citizens of Ukraine, foreign citizens,
stateless persons, refugees, internally displaced persons)
who permanently reside and work on the territory of a village
(or voluntary amalgamation of several villages into a
common community), town or city, directly or through
municipal structures formed by them, resolve issues of local
importance, have common communal property, own real
estate on this territory, pay communal taxes and related
individual taxes.

¢ a primary local self-government entity that has its own
interests, which includes citizens of Ukraine, foreigners,
stateless persons permanently residing or working in a given
territory, or owning real estate, or paying local taxes and
fees (Orzikh, 1995);

e is a set of Ukrainian citizens who live together in an
urban or rural settlement, have collective interests and a
legal status determined by law (Kravchenko, 1999).

Taking into account the positions set out in the
Constitution of Ukraine, local self-government can be
exercised by a territorial community both independently and
through local self-government bodies. Therefore, the mission
of a territorial community is precisely to ensure the vital activity
of a certain territory either directly (independently) or indirectly
(through local self-government bodies).

Summarizing the above interpretations, we consider the
definition of "territorial community" as a separate unit of
administrative and territorial structure that unites residents
(citizens of Ukraine, foreign citizens, stateless persons,
refugees, internally displaced persons) who permanently
reside, work and carry out their vital activity combining
intellectual and financial resources within a spatially defined
territory  (villages, settlements, cities or voluntary
amalgamation of several settlements into a common
community), have common communal property, own real
estate in this territory, pay communal taxes and fees, and
organise local self-government directly or through municipal
structures formed by them.

An important stage in the implementation of
decentralisation is the formation of capable territorial
communities in Ukraine, which is aimed at creating
administrative units that will ensure a balanced economic
and social development of the respective territory, efficient
use of natural, labour and financial resources, development
of the community's human potential, and involvement of the
community's potential in the functioning and development of
the administrative territory. Accordingly, in order for a
community to provide quality services to its residents and
ensure an increase in their living standards, there is a need
to study the finances of territorial communities, search for
sources of financial resources and ensure the financial
capacity of basic-level administrative units.



~ 54 ~

B 1 C H U K KuiBcbkoro HauioHanbHoro yHisepcurety imeHni Tapaca LleBueHka

As for the interpretation of "finance", the explanatory
dictionary of the Ukrainian language defines this term as a
system of monetary relations in a particular state, as well as
the totality of all funds at the disposal of the state
(Explanatory Dictionary of the Ukrainian Language, 2002).
Exploring the origin of the definition of "finance", we trace
the relationship in Latin "finis", i.e. the end. It should be
noted that in the Middle Ages the term was used to mean
the repayment of a debt, which concluded a payment
agreement. It was the name of this document that gave rise
to the term "financia", which means "payment in cash". The
initial use of the term can be traced back to ltaly in the
Xl century. In particular, in Florence, Venice, and Genoa,
where trade, monetary settlements, and banking were well
developed, this term was used to refer to payments and
contributions made to the state. For the first time in the
modern interpretation, the category of "finance" was used in
France, which in French means "finance" — translated as
cash or income. This concept was introduced into scientific
circulation by the French scientist J. Bodin in his work "Six
Books on the Republic" (1577). At that time, finances were
considered to be a set of funds necessary to meet the needs
of the state and various social groups (Ogorodnyk, 2014).

Modern representatives of the Anglo-American school of
finance define the category of "finance" as:

o the art and science of managing money. Finance
encompasses the processes, institutions, markets, and
instruments involved in the circulation of money between
individuals, firms, and governments (Gitman, 1989);

e is a generalised term used to describe monetary resources
and how they are generated and used (Parker, 1992).

In general, finance can be considered as an objectively
existing category that does not depend on the will of
individual subjects of financial relations and reflects the
objective laws of development of economic processes and
covers a variety of exchange and distribution relations that
are manifested in various cash flows. In particular,
O. Kyrylenko considers finance as a complex and
multifaceted category that embodies economic relations
related to the distribution and redistribution of GDP in order
to generate financial resources and create funds of money
and use them to ensure the socio-economic development of
society (Kyrylenko et al., 2019).

Considering the interpretation of "territorial community
finances", it is necessary to note their local nature, which is to
determine the amount of financial resources that are formed,
distributed and used within the territorial community to ensure
its socio-economic development (Kyrylenko et al., 2019).

An important feature of the finances of territorial
communities in the country's financial system is that they are:

e are a system of economic relations related to the
distribution and redistribution of GDP value;

¢ In the course of these relations, financial resources are
formed, distributed and used.

The purpose of this system of relations is to provide local
governments with the financial resources necessary to
perform their functions and tasks.

Considering the etymology of the concept of "financial
resources", we should first of all pay attention to the term
"resources” (from the French ressource), which means
"stocks of something that can be used in case of need;
monetary values, sources of something" (Explanatory
Dictionary of the Ukrainian Language, 2002). The Financial
Encyclopedia defines "financial resources" as a set of funds
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generated by the distribution and redistribution of the
aggregate social product and national income and available
to the state, local governments, enterprises, and
organisations of various forms of ownership (Financial
Encyclopedia, 2008).

Considering this category from the standpoint of social
geography, it is worth providing the author's definition:
financial resources of territorial communities are a spatial
and temporal aggregate of own and borrowed capital
(budget, investment, grant and credit) used to form its
integral potential (including other resources of the territorial
community — production, infrastructure, labour) and ensure
the livelihoods of the population, business entities, etc.

Moving on to more complex categories that characterise
the state of financial resources of territories, capital turnover
and resource capacity of territories for balanced
development, it should be noted that the basic aspects of
the formation and use of financial resources of local
authorities were formulated in the European Charter of Local
Self-Government, adopted on 15 October 1985 in
Strasbourg. The Ukrainian legislation takes into account its
main provisions, especially those related to the resource
support of local authorities:

e local authorities have the right to their own financial
resources;

e The amount of financial resources should be
commensurate with the functions performed by local
authorities;

e local authorities have the right to freely dispose of their
own financial resources;

¢ part of the financial resources should be generated
from local taxes and fees;

e local authorities are empowered to set the amount of
local taxes and fees within the limits of the law;

e the procedure for the formation of financial resources
should be flexible and ensure that the available resources
correspond to the growing cost of performing the tasks of
local authorities;

e protection of weak (in terms of financial security) local
authorities is carried out through procedures for eliminating
financial imbalances (financial equalisation);

e preference in the choice of forms of financial
assistance is given to grants that are not earmarked for
financing specific projects and do not restrict the freedom of
local authorities (Council of Europe, 1985).

We consider the following to be the main components of
local government financial resources:

« financial support for the social sector;

¢ development of the local economy;

¢ budgetary resources (local budget revenues);

¢ extra-budgetary resources (investment, grant and loan
funds, trust funds, etc.);

e financial resources of municipal property enterprises,
revenues from municipal property management, privatisation, etc;

¢ charitable, sponsorship, donations, etc.

It is important that the effectiveness of resource,
including financial, support for local self-government bodies
depends not only on the composition and volume of their
resource base, but also on the mechanism of its formation and
use, which ensures the financial capacity of communities

Scholars interpret the definition of "financial capacity"
quite broadly. One of the most integral definitions of financial
capacity is its ability to accumulate financial resources and
ensure an appropriate level of competitiveness based on the
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rational redistribution and targeted use of available
resources, as well as ensuring financial and economic
stability in the long term (Kolomiets, 2017). Baranovskyi
considers the capacity of territorial communities to be the
main indicator of the success of the decentralisation reform
in Ukraine (Baranovskyi, 2022). Zapototskyi, S.P. and
Teleshman, V.l. consider the factor of financial self-
sufficiency and development of each community as one of
the main indicators of the high standard of living of its

residents (Zapotskyi, & Teleshman, 2022). Thus, a capable
territorial community can be considered a territorial-
administrative unit that has sufficient local sources of budget
revenues and own resources for its local self-government
bodies to address local issues to improve the living
standards of the community's residents.

Researcher O. P. Kyrylenko defines the components
and conditions of financial self-sufficiency of territorial
communities in his scientific works, as presented in Table 1.

Table 1

Components and conditions for ensuring financial self-sufficiency of territorial

Components Security conditions
Division of tasks between state and local authorities
Coherent legal framework for the functioning of local self-government
o Anti-corruption system
Institutional

Political pluralism at the local level

Cooperation of local communities

Citizens' participation in the management of local community finances

Science-based current and long-term planning, including in the area of the budget

Reporting of local self-government bodies and officials to members of the territorial community

Organisational

Financial control system at the level of territorial community

of local budgets

A system for assessing the needs of local community residents for public goods at the expense

Allocation of revenues and expenditures between the state and local budgets, taking into account
the division of tasks between state and local governments

government bodies

Sufficient amount of own revenues of local budgets to fulfil their own powers of local self-

Financial

Independent rights of local self-government bodies in the field of local taxation

state powers

An effective system of transfers to local budgets from the state budget to fully finance delegated

Current credit rating of the local government

Favourable investment climate in the local community

Local governments inform the public about their financial activities

Availability of independent media

Information

Level of transparency of the local budget

Effective communication between local authorities and the public

Availability of qualified specialists in financial management of the territorial community

A continuous system of staff development

Personnel

Stimulating the best performance of specialists

Formation of a talent pool

Compiled based on materials from (Kyrylenko, 2022).

As we can see, the basic components for the
formation of financially self-sufficient communities are
institutional, organisational, financial, informational, and
human resources, and the main conditions for the
formation of financial sustainability are outlined for them.
The fundamental component is the institutional one,
which covers both legal conditions and informal norms
that determine the functioning of local self-government
bodies. The organisational and financial components are
key, providing the basic conditions for financial self-
sufficiency: independence in financial management and
sufficient financial resources. Real financial self-
sufficiency of the community can be ensured by
organising a transparent information campaign and
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implementing a personnel policy to create a team of
specialists in the territorial community.

Financial management in territorial communities should
be based on a certain system of principles and criteria for
assessing public administration. Modern European
standards of good administration in this area are formulated
in the SIGMA document "The Principles of Public
Administration" (The Principles of Public Administration,
2023), which includes a section on "Public Finance
Management". Based on the approaches defined in this
document and analysing the current social challenges in
Ukraine, the following principles of financial management of
territorial communities to ensure their capacity can be
identified, as shown in Table 2.
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Table 2

Principles of financial management of territorial communities to ensure their sustainability

Principle The essence of management
. Develop medium-term budget plans that cover all levels and areas of financial resources and are usually
Planning ) A g
calculated for five years or, in the current environment, at least three years.
Svstematicit designing the strategy and tactics of financing and continuously ensuring the implementation of planned
Y Y activities in all areas of financial resources with a rapid response to current challenges and risks
S Taking into account the real capabilities of the economy and the laws of the market, based on realistic forecasts
Objectivity . :
of economic and social development
Variations forecasting various options for the development of the financial system of the territorial community, searching for

and justifying alternative financial solutions

adherence to a single policy that provides for coordination of goals, objectives and approaches and is
Unity implemented through a single legal framework, monetary system, accounting and reporting rules, and
accumulation of resources in a single treasury account of all funds received from any source

Transparency

coverage of information on all components of financial resources, and decisions on them are made in a
transparent manner with public hearings and involvement of civil society structures

Controllability

Implementation of control measures at all stages of the management process and in all areas of public funds
flow, including both internal control and external audit

Efficiency

achieving maximum results with limited financial resources

Legal orderliness ;L S ) .
participants in financial relations

compliance with the legal norms of national legislation and guaranteeing the protection of the interests of all

Reporting

Preparation of detailed reports with performance evaluation, discussion, approval and publication at all levels of
financial resource management and in all areas of public spending

Diversification

development of new activities for the territorial community and search for new markets for the products
manufactured; investment of funds in various securities and investment projects

maintaining continuity and stability, avoiding drastic changes in the vectors and priorities of financial policy,

Sequences . L .
regardless of changes in the political environment
a combination of centralisation and decentralisation of financial resources management, which means taking

Balance into account the advantages and disadvantages of both centralised and decentralised decision-making and

implementation of a particular decision with the maximum possible use of the principles of subsidiarity
application of a special decision-making procedure in the field of finance, which provides for the distribution of

Democracy powers between representative institutions that carry out public administration, executive structures that
implement decisions and an independent judicial system as an arbiter

Compiled by the author.

Adherence to these principles will help ensure the
financial solvency of Ukraine's territorial communities, which
will affect their competitiveness.

Summing up, we draw attention to the need to take into
account the geographical features of their development
when assessing the financial resources of territorial
communities, since each territory has its own characteristics
(natural, social, spatial and attributive), relations
(geographical location, neighbourhood, functions) and
processes (system formation, integration, differentiation)
(Kuzyshyn, 2023, etc.). Modern scientific research reveals
the spatial aspects of the development of territorial
communities by the following indicators: area and
configuration features, the impact of land potential on the
development of territories, features of territorial and spatial
planning by type of economy, mechanisms of transformation
of rural settlements (Li, 2021).

Accordingly, the "spatial organisation of territorial
communities" is the formation of territorial communities
taking into account natural geographical (relief,
configuration of borders, diversity of natural resources),
socio-economic (geographical location, sectoral orientation
of the economy, presence of relocated enterprises,
participation in international projects and programmes, etc.),
demographic (intensive labour migration abroad and at the
same time the presence of internally displaced population,
etc.) and historical and ethnographic conditions. That is why
we believe that the process of planning the development and
delimitation of territorial communities and rayons is not
complete. An audit of the decentralisation reform and an
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analysis of the risks that the war has brought with it are still
ahead. At the same time, the issue of substantiating the
conceptual foundations of financial management of
territorial communities is a complex scientific problem that
requires analysis of many components based on an
interdisciplinary  approach.  Achieving an  optimal
organisation of this sphere is also possible by taking into
account the provisions of geographical science, which
explains the benefits of decentralisation of finance in a
particular territory by maximising the utility of space,
demographic and infrastructure potential, saving costs,
rationalising the structure of the goods supplied, etc.

Discussion and conclusions

As a result of theoretical and practical research, study of
regulatory and scientific sources, a number of definitions
have been clarified that are important for developing the
issues of socio-geographical foundations for assessing the
formation of financial resources of territorial communities of
Ukraine under current conditions and challenges.

Based on a generalisation of various definitions
describing the financial resources of local self-government
bodies, the author proposes an interpretation of the terms
"territorial community", "financial resources of a territorial
community”, "financial capacity of a territorial community"
from the perspective of social geography. The agenda
includes the study of the components and sources of
financial support for the development of territorial
communities, as well as the importance of spatial planning
in ensuring the financial capacity of communities and the
efficient use of financial resources.
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MICLIEBI ®IHAHCU NMPOCTOPOBOIO PO3BUTKY TEPUTOPIAJNIbHUX TPOMAL:
TEOPETUYHI TA NPAKTUYHI PO3BIAKU

BcTyn. Po3kpumo akmyanbHi nidxodu Ao eusHa4yeHHs1 3micmy ¢hiHaHcoeux pecypcie opaaHie Micyeeo2o camoepsidyeaHHs 8 YkpaiHi ma
3dilicHeHO aHani3 HopMamueHo-rpasoesoi 6a3u Ui Haykosux dxepes 3 docnidxyeaHoi npobnemu. BusHayeHo cymHicmb Halieaxiugiwux kame2opit,
sKi cknadaroms noHsimiliHUll anapam AocnidxeHHs1 chepu giHaHcie MPocmopoeo2o po3sumKy mepumopianbHux 2pomad. Ha ocHoei nposedeHoz20

docidKeHHs1 PO3KPUMO e8oJ1Hoyito io20 PO38UMKY.

Me To aun. BukopucmaHo memodu aHanizy HopmamueHo-npaeoeoi 6a3u, ocmaHHix docnioxeHsb i nybnikayil, iHOyKYii, icmopuyHoi po3eidku

ma y3a2asibHeHHs1 3 06r'pyHmyeaHHsIMU elacHuUx noansdie i QyMok.

Pe3ynbTaTtu. Po3kpumo noHsmms 6a3oeux degpiHiyili 3 docnidxyeaHoi memu, wjo eusHayaromb meopemuyHi ma npPocmopoei acnekmu
¢hopmyeaHHs1 ¢hiHaHCcOBUX pecypcie mepumopianbHuUx 2pomad e YkpaiHi, epaxoeyrodu no3uyii K ykpaiHCbKUx, mak i 3akopAoHHUX HayKoeuie ma
HopMamueHi GoOKyMeHmu, w0 peanameHmyroms siK npoyec deyeHmpasnizayii, mak i Moxxnueocmi ¢popmyeaHHs1 ¢hiHaHCO801 cmilikocmi mepumopiarns-

Hux 2pomad.

Y x00i docnidxeHHs1 su3Ha4YeHO KOMITOHEHMU Mma ymoeu 3abe3ne4yeHHs1 hiHaHcoeoi camodocmamHocmi mepumopiasbHuUx 2pomad i3 epaxyeaH-
HSIM cy4acHUX CycniflbHUX UKJ/IUKi8, a MaKOX 8UOKPeMJIeHO OCHOBHI NPUHYUNU yrnpaesiHHs gpiHaHcamMu mepumopiansHux 2pomad ons 3abesne-

YeHHS1 iX CIIPOMOXKHOCMI.
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BucHoBku. lpoyec deyenmpaniszayii 8 YkpaiHi cynpoeodxyembcsi hpopMy8aHHSIM CIIPOMOXHUX mepumopianbHuUx 2pomad, siki 3abe3srne-
Yamb 36anaHcoeaHuli eKoHOMi4YHuUll i coyianbHUl Po38umok 8idnoeioHoi mepumopii, e¢peKmueHe suKopucmMaHHs MPUPOOHUX, mMpydoeux i iHaH-
coeux pecypcie, po3euUmok J1l00CbKo20 rnomeHuyiany 2pomMadu, 3asny4eHHs1 momeHyiany epomadu do 3abesneqyeHHs ii KOHKPEHMOCMPOMOXHOCMI.
B ymoeax noeHomacwmabHoi giliHu ma eeedeHHs1 BOEHHO20 CMaHy 8UHUKaromb MpobremMu y 36anaHco8aHOMy PO38UMKY 2poMad 3 ypaxyeaHHsIM
ix icHyroYoi ¢hiHaHCcoeoi cnpomoxxHocmi ma npocmopoesux ocobnueocmeli. Baxnueum € susseumu Hedosliku, ecmaHoeumu ymoeu ma npuHyunu
ynpaesniHHsa ¢hiHaHCosUMU pecypcamu mepumopianbHuUXx 2pomad, oyiHumu ix 30amdicms NMpomucmMosiMu 306HiWHIM i HympiwWHIM 3a2po3am
coyianbHO-eKOHOMIYHO20 pOo38UMKY ma 3abe3neq4eHHs1 IKOCMi XXUmmsi Haces1eHHsI.

Knio4yoBi cnoBa: epomada, mepumopianbHa epomada, ¢piHaHcu, pecypcu, ¢hiHaHCu mepumopianbHUx 2pomad, ¢iHaHcosi pecypcu
mepumopianbHux 2pomMad, ¢hiHaHcoea cmilikicmbs mepumopiansHoi 2pomadu, Mpocmopoea op2aHizayiss mepumopianbHoi 2pomadu.

ABTOp 3asBNS€ Npo BiACYTHICTb KOHMIKTY iHTepeciB. CnoHcopu He Bpanu yvacTi B po3pobreHHi AocnifxeHHs; y 36opi, aHanisi un
iHTepnpeTauii 4aHWX; Y HanUcaHHi pyKonucy; B pilleHHi Npo nybnikauito pesynbTartis.
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POSITIONING OF ART TOURISM IN THE OVERALL STRUCTURE OF TOURISM

Background. The problem of positioning art tourism in the structure of tourism is studied and the necessity of its
allocation as an independent type of cultural tourism is substantiated. The relevance of the research topic is determined, which is
due to the growing demand for specialised tourism products, among which art occupies an important place, which can act as
a driving force for the development of tourist attractiveness of regions and destinations.

Methods. The study uses the methods of logical analysis, systematic approach, comparative analysis of scientific
publications, and the method of graphic systematisation to create a table of art tourism positioning.

Results. Based on the analysis of scientific sources, the insufficient theoretical conceptualisation of art tourism is
revealed, which complicates its integration into the development strategies of territories. It has been established that in modern
scientific discussions art tourism is positioned mainly as a component of cultural tourism, although its specificity is determined
by the active interaction of tourists with the artistic environment, which goes beyond the traditional passive contemplation. Based
on the generalisation of existing classifications, the author proposes his own definition of art tourism as a type of cultural tourism,
formed at the intersection of museum, creative and heritage tourism, which uses creativity as a resource potential for creating
unique tourist products. A graphical model has been developed that visualises the place of art tourism among other types of
cultural tourism. Recommendations for the creation of art tourism products with the integration of museum exhibitions, art events,
historical and cultural resources and creative practices have been formulated, which provides aesthetic, educational and emotional
experience for tourists.

Conclusions. Theobtained results suggest that the development of art tourism should focus on the integration of various
cultural and artistic resources with the active use of creative potential, which is an important factor in increasing the tourist attrac-
tiveness of regions and their competitiveness. The prospect of further research may be the development of clear indicators and
methods for assessing the effectiveness of art tourism, as well as more detailed applied recommendations for managing this type

of tourism activity at different levels of the organization.

Keywords: arttourism, cultural tourism, museum tourism, creative tourism, tourism industry.

Background

The modern development of the tourism industry is
characterised by the expansion of the range of specialised
offers designed to meet the diverse interests and demands
of tourists. In this context, cultural tourism has gained
particular relevance, as it allows unlocking the tourism
potential of territories not only through natural, but also
through cultural and artistic resources (Richards, 2003).
However, within this area, a special segment stands out —
art tourism, which focuses on art as a central component of
the tourist experience (Franklin, 2018). Today, art tourism is
becoming increasingly popular among tourists, but its place
and role in the overall structure of the tourism industry
remain insufficiently defined.

Modern scientific research notes that art tourism, despite
its rapid growth, remains insufficiently understood as a
separate phenomenon (Slak Valek, 2021). It is often
considered as a component of cultural tourism in the general
field, without considering the specifics of tourist interaction
with artistic practices and objects. This situation leads to an
underutilisation of the potential in destination development,
especially in those regions where art can be a driving force for
increasing visitor attractiveness (Pankiv, & Sagaydak, 2022).

In addition, the lack of a clear understanding of the role
of art tourism in the structure of the tourism makes it difficult
to formulate holistic strategies. There is a need to determine
its place between creative and museum tourism, as well as
to identify appropriate mechanisms for the development and
promotion of this type of tourism (Pluta, 2021). Therefore,
the task is to outline the conceptual framework of art tourism,
identify its main characteristics, and identify the potential for
further development at all levels of the organisation.

This is why the problem of scientific substantiation of art
tourism as a separate component of cultural tourism and the
need for its clear positioning in the overall structure of
tourism arises. Understanding art tourism as an independent
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type of tourism activity will allow for more targeted marketing
strategies, the development of specialised products, and the
effective integration of art into tourist routes, which will
ultimately contribute to the competitiveness of regions and
destinations (Slak Valek, 2021).

The aim of the study is to determine the place of art
tourism in the overall structure of the tourism classification
from the standpoint of a systematic approach and to
theoretically substantiate the need to distinguish it as a
separate component of cultural tourism. To achieve this
goal, the following tasks have been set:

e to clarify the conceptual framework of art tourism,
including the definition of its key characteristics, specific
features and differences from related types of tourism;

e to carry out a comparative analysis of modern scientific
approaches to the classification of art tourism, identifying
common and different views of different authors on its place
in the structure of the tourism;

¢ to identify the reasons for the absence of a single
agreed definition of art tourism in scientific literature and to
outline areas for its further conceptual clarification;

o to substantiate the author's vision of the definition of art
tourism, taking into account its formation at the intersection
of museum, creative and heritage tourism with the active
involvement of creative resources and practices;

» to develop a graphical model that clearly demonstrates
the place of art tourism in the overall tourism structure and
its interrelationships with other types of cultural tourism;

¢ to offer practical tools and recommendations for the
development of art tourism products focused on attracting
museum, creative and heritage tourism resources to
increase the competitiveness of tourist destinations.

Analysis of the latest research and publications. Art
tourism as a separate object of scientific analysis began to
be actively distinguished from the general area of cultural
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tourism around the end of the 2010s (Slak Valek, 2022). At
the same time, back in the 1990s and early 2000s,
researchers in the field of cultural tourism (Richards, 2020)
pointed to the breadth of the concept of 'cultural tourism',
which includes various components: museum, historical and
architectural, ethnographic, artistic, and others. However, it
is only in the last decade that the focus of many works has
been on art events, contemporary art museums and informal
art spaces, which together serve as the basis for the
development of art tourism (Pennings, 2015).

According to Scopus and Web of Science research, the
number of publications with the keywords 'art tourism' is
constantly growing (Slak Valek, & Mura, 2023). This is
influenced by the global processes of urbanisation and
creative development of cities, where large art complexes
(contemporary art museums, art quarters) are opened, or
international art events (biennials, art festivals) take place.
In particular, Franklin (2018) highlights the 'Bilbao effect',
when the city of Bilbao received a significant boost in tourism
development thanks to a prominent cultural object — the
Guggenheim Museum. The same trend can be seen in Abu
Dhabi, where the opening of the Louvre has turned the city
into a significant art destination.

In the Ukrainian context, interest in art tourism began
to emerge mainly in the context of cultural tourism (Pankiv,
& Sagaydak, 2022). However, most works focus on the
traditional components of heritage — museums, castles,
historical monuments — and do not always distinguish the
artistic component as an independent topic. At the same
time, contemporary discussions recognise the importance
of art tourism as one of the drivers of regional
development, important component of the harmonization
of modern life and creative transformation of territories
(Pluta, 2021; Filina, 2023).

Despite the diversity of topics, all researchers
emphasise that art tourism has its own content field, which
is not limited to visiting traditional cultural sites. It includes
active engagement with the local art scene, including
creative workshops, contemporary art galleries, street
performances, and various art events, which expands the
range of potential tourists (Yang, Chen, Huang, Xie, & Guo,
2022). At the same time, the lack of a clear terminological
and conceptual definition of art tourism leads to a blurring of
its position in the structure of tourism. This scientific 'gap’
has become the starting point for new research.

Despite the growing interest in art tourism among scholars,
representatives of the tourism industry and tourists, there are
still a number of unresolved issues, including:

o Insufficient theoretical conceptualisation of art tourism.
While more or less established conceptual frameworks have
been formed for traditional forms of cultural tourism
(museum, historical, architectural, ethnographic, etc.) (the
issues of development and relevance of cultural tourism
have been studied by O. Bordun, H. Drozdova, V. Kifiak,
M. Kliap, V. Kravtsiv, O. Luchka, O. Liubitseva, M. Malska,
H. Mashika, N. Mirko, V. Monastyrskyi, A. Motsa,
O. Nedzvetska, N. Pyatka, O. Roik, O. Chornyi, V. Shevchuk,
N. Yakymenko-Tereshchenko), art tourism is still in the 'grey
zone', without a clearly defined definition and a single
research methodology (O. Pluta, O. Beidyk, O. Babkin,
L. Ustymenko, O. Vlasenko, Y. Zabaldina).

e Lack of specific indicators and statistics. To analyse
and measure the results of art tourism, modern statistical
systems and industry studies usually use indicators
developed for the broader field of cultural tourism (Smith,
2023). However, the specificity of art tourism requires its
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own approach to performance indicators (e.g., the number
of visitors to art events, spending on art projects, the
dynamics of creative infrastructure development, etc.).

e The marketing positioning is not fully formed.
Destination managers' lack of understanding of how to
present and promote art tourism hinders the creation of a
coherent, competitive product. Often, art events or galleries
are promoted locally or as part of short-term events, rather
than as a sustainable art tourism product, which reduces the
effectiveness of potentially attractive destinations.

e Underdeveloped networking between art institutions,
tourism operators, local authorities and communities. While
creative and museum tourism are already working on this,
art tourism is often overlooked, resulting in a lack of cooperation
and exchange of experience (Dychkovskyy, 2020).

e The issue of preserving local identity and ensuring
sustainable development. Art tourism has the potential to
enhance regional development and promote local culture,
but without coordinated approaches, it can lead to the
‘commodification’ of art, overtourism (Vagena, 2021) and
increased social tensions in local communities.

The identified gaps require systematic research and the
development of comprehensive strategies that would unlock
the potential of art tourism in the tourism industry while
ensuring the preservation of cultural values and sustainable
development of destinations.

Methods

The study used the following methods: logical analysis
to formulate the theoretical foundations of art tourism,
identify its key characteristics, conceptual framework and
differences from related types of tourism; a systematic
approach was used to determine the place of art tourism in
the general classification of tourism. This made it possible to
consider art tourism as part of a broader system of cultural
tourism (as a class), to identify its structural relationships
and interactions with other components, in particular
museum, creative and heritage tourism (as subclasses);
comparative analysis of scientific publications was used to
study modern conceptual and methodological developments
in the field of art tourism; the method of graphic
systematisation was used to visualise the place of art
tourism in the structure of the tourism. Based on the
previous theoretical and comparative analyses, the author's
graphic model (art tourism positioning table) was created,
which clearly demonstrates its relationship with museum,
creative and heritage tourism.

Results

The theoretical model of art tourism is based on the idea
that art objects and creative practices are not just an addition
to cultural tourism, but form a unique space for aesthetic,
educational and emotional interaction between tourists and
the local artistic environment. Despite attempts to define art
tourism as a complex form of cultural tourism, there is still
no universal approach to its definition in professional
discourse. Franklin (2018) suggests that art tourism should
be interpreted as broadly as possible, covering people who
travel exclusively to see art, as well as those who only
occasionally attend art events during other types of tourism. Slak
Valek (2021), supporting the idea of the multidimensionality of
this phenomenon, emphasises the need to separate art and
art institutions from the 'authentic cultural experience' of the
destination and give them their own place. At the same time,
Pluta (2021) draws attention to the similarities between art
tourism and creative tourism but emphasises the difference
in the number of resources for its development and the focus
of tourists' interests.
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The absence of a single definition is due to the fact that
different researchers try to cover a wide range of motives
and formats of engagement with art, which can range from
occasional visits during other trips to deep immersion in the
creative space. This makes it difficult to consolidate views
and requires further theoretical and methodological
developments in the field of art tourism.

Accordingly, art tourism covers not only visits to museum
and gallery spaces, but also a wider range of activities:
participation in festivals, workshops and artist residencies,
exploring street art, underground scenes and digital
installations, which can even contribute to the regeneration
of peripheral communities (QU, 2024).

We can distinguish the following criteria for defining art tourism:

e primary artistic motivation: a tourist goes on a trip for a
unique artistic experience or to get acquainted with a crea-
tive environment;

e high level of engagement: from participation in workshops
to joint creative activities with local artists;

e a variety of artistic formats: from classical galleries and
museums to street performances, festivals or alternative art
spaces (Sitek, 2022);

e growth of creative industries: art tourism includes
design, fashion, digital media arts that combine art with
entrepreneurship (Marques, & Borba, 2017), etc.

Considering art tourism as a component of the tourism
industry, scholars proceed from the need to separate it from
the broader field of cultural tourism. Some researchers
(e.g. McKercher, & Du Cros, 2002; Richards, 2003) highlight
art within cultural tourism, focusing mainly on museum and
gallery spaces or historical and cultural heritage. However,
recent works (Franklin, 2018; Slak Valek, 2021; Wang,
Chen, 2024) prove the need to consider art tourism as a
separate area, as its core is the interaction of tourists with
artistic practices that are not always directly related to
authentic local culture.

In the study by Natasha Slak Valek (2021), the
positioning of art tourism in the structure of tourist
destinations is visualised in detail (Fig. 1).

Cultural tourism

A 4

] Other forms of
“a cultural tourism, c.g.

Heritage tourism

Art tourism

culinary. architecture,

festivals, ...

<o

’ Experience

Experience

Creative tourism

Y‘ Urban gentrification

Observe

Visiting muscums, gallerices,
and archeological sites

N/

Learn, educate, and awaken

Fig. 1. Position of art tourism in the tourism structure (Slak Valek, 2021)

The author emphasises that art tourism is often included
in cultural tourism, as most travellers visit museums,
galleries, and art events as part of a "cultural" programme.
That is, art tourism can be a subgroup of cultural tourism.

The diagram also shows "heritage tourism", which
partially overlaps with "cultural tourism". However, the
author points out that art objects are not always part of the
traditional historical and cultural heritage (for example,
contemporary or abstract art is not necessarily related to
local cultural heritage). Therefore, some forms of
contemporary art do not fit neatly into "heritage tourism" but
can be considered cultural travel in a broader sense.

The figure and the text emphasise that art tourism can
include a creative aspect: from participating in workshops to
organising short-term art residencies. If a tourist travels
specifically to participate in art workshops or, for example,
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residencies for painters, this is closer to creative tourism. But
in the scheme of things, creative tourism is not always
identical to art tourism, because this concept is broader and
a wider phenomenon than its individual components,
including art tourism.

In the study by Wang, & Chen (2024), the authors
position art tourism as a subgroup of cultural tourism, but not
completely dissolved in it. The authors also emphasise the
intersection with heritage tourism (when it comes to
traditional crafts that are part of the historical heritage) and
creative tourism (when tourists are actively involved in
creative processes). In other words, Wang and Chen
present art tourism (Fig. 2) as a separate plane that partially
overlaps with several related areas, while at the same time
it can have an independent focus (for example,
contemporary art or fully globalised art projects):
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Creative
Tourism

Heritage
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Fig. 2. Position of art tourism in the industry structure
(Wang, & Chen, 2024)

It is noted that most studies have previously perceived
visits to art locations as one of the components of 'cultural
tourism'. The authors give examples of cities (Hobart in
Tasmania, Jingdezhen in China) where the development of
modern art objects (museums, galleries, art studios)
increases tourist attractiveness and forms 'new'
destinations. In this way, art tourism can become a driver of
economic growth, particularly in small towns where the
traditional 'mass' cultural heritage is less developed.

Based on the above studies (Franklin, 2018; Slak Valek,
2021; Wang, & Chen, 2024), the authors offer their own
vision of defining and positioning art tourism as "A type of
cultural tourism that has emerged at the intersection of
museum, creative and heritage tourism, where the main
motive for travel is interaction with art in various formats:
from viewing exhibition expositions, unique art events,
exhibitions to participating in creative events and
workshops. It involves a deep personal involvement of

tourists in the artistic environment, using creativity as a key
resource potential for creating unique art tourism products,
expanding the boundaries of traditional "passive" visits and
focusing on aesthetic, educational and emotional experience".

The proposed definition is based on a general
scientific systematic approach (according to the
classification of K. Linnaeus), where art tourism is a
type in the structure of cultural tourism (class) formed at
the intersection of several other types — museum,
creative and heritage tourism (subclasses) (Fig. 3). The
resources and infrastructure of art tourism may include
the same components as heritage tourism (cultural
monuments, historical locations, places where
traditional artistic practices are preserved), museum
tourism (museums, galleries, exhibition halls, art
collections) and creative tourism (creative events,
festivals, performances, workshops, creative workshops
and other art events). The synergy of these three areas
makes it possible to create new, unique art tourism
products and routes that are not limited to the classical
framework of one type of tourism.

It should be noted that the resources, infrastructure
and creative potential (people) of art tourism can be
represented by museums, galleries, art centres, historical
and cultural monuments that have become art spaces,
festival venues, creative studios and workshops;
intangible heritage objects integrated into art events; and
specialists (art curators, etc.) involved in project creation.
The combination of these elements allows for the creation
of unique art tourism products where traditional culture,
artistic heritage, and contemporary creative events form
a holistic art tourism experience that can attract a wide
range of tourists.

Cultural tourism ]

[ |

| |

[ Heritage tourism ][ Creative tourism ] [ Museum tourism ][

Other forms of
cultural tourism

| |

[ Resources ] Infrastructure [ Creative potential ]
> Art tourism <

v

\.

Tourist art product

J

Fig. 3. The place of art tourism in the structure of tourism (created by the author)

Based on the concept of art tourism as a type of cultural
tourism, which is formed at the intersection of museum,
event and heritage tourism, we can offer several practical
tools for creating and promoting art tourism products. They
consider the specifics of the artistic resource, the peculiarities
of tourists' interaction with the cultural environment and allow
for the development of effective solutions for the development
of this type of tourism:

e Organising art tourism products based on existing
resources. Development of specialised tours. These can be
weekend tours to art quarters and galleries with the
involvement of tourists in creative workshops or art
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residencies with local artists (Zebracki, 2014). Combined art
tourism products involve formats that include guided tours of
exhibitions or historical sites combined with participation in
performances or festivals, allowing tourists to interact with
art through both passive contemplation and active
participation (Franklin, 2018).

e Creating art residencies as tourist products. Organising
temporary art residencies for foreign and domestic artists,
where tourists can observe the creative process, participate
in open studios, creative meetings or workshops. This can
be the basis for the formation of a unique product and
increase the tourist attractiveness of the territory (Vainikka,
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& Andrews 2025). Involving tourists in the process of art
creation. Organising short-term (several days) workshops
where tourists can create art objects under the guidance of
local artists, gaining personal experience of interacting
with local art.

e Innovative and interactive formats of art events.
Festivals of contemporary art, interactive digital installations,
street art, which involve the direct participation of tourists,
creating an additional educational and emotional experience.
The use of new technologies and the development of virtual
art tours, the use of augmented reality (AR) technologies,
and the creation of interactive exhibitions that allow tourists
to interact with art in a new format have also been
developing recently (Marques, & Borba, 2017).

e Marketing and promotion of art tourism products
includes the formation of local art brands — the use of strong
art brands (e.g., cities of art) formed through cultural and
artistic clusters, museums or festivals. This allows creating
attractive stories and shaping the identity of the territory as an
art tourism destination. Use of social media, creation of tourist
art platforms, digital guides and mobile applications to
promote art locations and events (Garrido, & Raposo, 2024).

In this way, it is possible to comprehensively consider the
development of art tourism in its entirety and form a
competitive tourist product that combines heritage resources,
museum exhibitions, interactive art events and engages
tourists in direct interaction with local art and culture.

Discussion and conclusions

The results of the study allow us to state that art tourism
is a complex and multidimensional phenomenon that cannot
be fully identified with cultural tourism in the traditional
sense. The analysis has revealed that modern scientific
approaches to the classification of art tourism do not have a
single agreed model, as this type of tourism is at the
intersection of museum, creative and heritage tourism, and
actively uses the creative resource potential of the
territories. At the same time, this complexity of art tourism
creates opportunities for the development of unique and
competitive tourism products based on the deep interaction
of tourists with the artistic environment.

In the debatable aspect, it should be noted that the
positioning of art tourism remains an open question. Thus,
some authors offer the widest possible definition of art
tourism, including a variety of practices from passive
contemplation of expositions to active participation in
creative events. Other researchers consider art tourism as
an independent category, which is only partially integrated
into cultural tourism. Instead, the authors of this study
propose a more comprehensive and integrative model of art
tourism, based on a systematic approach and suggesting
the synergy of museum, event and tourism heritage
resources with the active involvement of creative practices.

The analysis suggests that a promising direction is
precisely the combination of traditional cultural resources
(museums, historical monuments) with innovative forms of
artistic events and interactive formats (workshops, art
residences, digital technologies). This, on the one hand,
creates new formats of tourist experience, and on the other
- contributes to the sustainable development of destinations,
the popularization of local culture and its preservation.

In accordance with the framework of the study, the
authors proposed a theoretical clarification of the concept of
art tourism and created a model of its positioning in the
general structure of cultural and cognitive tourism. The
obtained results suggest that the development of art tourism
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should focus on the integration of various cultural and artistic
resources with the active use of creative potential, which is
an important factor in increasing the tourist attractiveness of
regions and their competitiveness. The prospect of further
research may be the development of clear indicators and
methods for assessing the effectiveness of art tourism, as well
as more detailed applied recommendations for managing this
type of tourism activity at different levels of the organization.
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NO3ULIIOHYBAHHA APTTYPU3MY B 3ATANbHIA CTPYKTYPI TYPU3MY

B c Ty n. JocnidxeHo npobnemy no3uyioHyeaHHsi apmmypu3my y cmpykmypi mypu3my ma o6rpyHmoeaHo HeobxiOHicmb (io20 eudineHHs ik
camocmiliHo2o eudy KynbmypHO-0C8iMmHL020 mypu3my. BusHayeHo akmyanbHicmb memu AocniOXKeHHSs1, sika 3yMoesieHa 3pocCmaHHsIM nonumy Ha
cneyianizoeaHi mypucmuyri npodykmu, ceped siKUX 8aksiuge mMicye 3aliMae MUCmeymeo, sike Mo)Xe aucmynamu pywiliHOI CUJIOK PO38UMKY my-
pucmu4Hoi npueabnueocmi pezioHie i HanpsiMKie.

MeTonawn. Y docnidxeHHi sukopucmaHo Memodu J102iYHO20 aHasli3y, cucmeMHo20 Midxody, MOPi8HSINIbHO20 aHasi3y Haykoeux my6rikayit,
a makoxx Mmemod 2paghiyHoi cucmemamus3sayii Onss cmeopeHHs1 mabnuyi No3uyioHyeaHHs apmmypu3my.

Pe3ynbTarTtu. Ha ocHosi aHanidy Haykosux Oxxepes ausigsieHo HedocmamHi0 meopemuyHy KOHyenmyasizauyito apmmypu3smMy, Wo ycknao-
HIOo€ U020 il payiro y cmp ii po3eumky mepumopiii. BcmaHoeneHo, W0 8 cy4acHUX HayKoeaux OUCKYCisix apmmypu3mM no3uyioHyemscsi ne-
Pe8axKHo sIK ckrladoea KyJsibimypHo20 mypu3my, xo4a io20 creyudgika susHa4aembCsi aKmueHo 83aemModieto mypucmis i3 XyO0oxHim cepedosuujem,
sKe euxoO0ums 3a paMKu mpaduyiliHo2o nacueHo20 crnoansidaHHsi. Ha ocHoei y3a2anbHeHHs1 iCHyro4YuUX Kiacudbikauili 3anpornoHoeaHo asmopchbKe
8U3HaYeHHs1 apmmypu3My sik eudy KysibmypHO20 mMypu3my, wjo ¢hopMyembcsi Ha nepemuHi My3eliHo20, KpeamueHo20 ma mypu3my crnadujuHu,
KUl suKopucmoegye meopyicms siK pecypcHuli nomeHyias 05151 cmeopeHHs1 yHikaslbHUX mypucmuy4Hux npodykmie. Po3po6ieHo 2pagiuHy Mmodersib,
sika ei3yanizye micye apmmypusmy ceped iHwux eudie KynbmypHo2o0 mypu3my. ChopMynbLoeaHO pekoMeHOauii wWjodo cmeopeHHs1 Npodykmie
apmypu3my 3 iHmezpauiero My3eliHUX 8UCMasoK, MUcmeybKux 3axodie, icmopuKo-KynbMypHUX pecypcie ma meopyux npakmuk, ujo 3abesnevye
ecmemuyHuli, oceimHili ma emouyitiHuli doceid dns mypucmia.

B v c H o B kn. OmpumaHi pesynbmamu daromb 3M02y cmeepdxysamu, W0 po38UmoK apmmypu3My ro8uUHeH opiecHmysamucs Ha iHmeapayito
Pi3HUX KyJIbMYypHO-MUCMEUbKUX pecypcie 3 aKmueHUM 8UKOPUCMAaHHSIM KPpeamueHOo20 MomeHuiany, wo € eaxsueum hakmopom nidsuujeHHsI
mypucmu4Hoi npusabnusocmi pezioHie ma ix KOHKypeHmocnpomoxHocmi. [lepcnekmueoto nodanbuwux 0ocidxeHb MoXe 6ymu po3pobka Yyimkux
iHOukamopie i Memodie oyiHKu egpekmueHOCMi apmmypu3mMy, a makoxx demarsbHiwi NPUKIa0Hi pekoMeHOayii w000 ynpaesiHHs YuM euGoM mypucmu4Hoi
distibHOCMI Ha Pi3HUX PiBHSIX op2aHi3auyii.

KnwuoBi cnoBa: apmmypusm, KynbmypHul mypusm, My3elHuli mypusm, kpeamueHull mypusm, mypucmuyHa 2asy3b.
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