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Jlynis P.C. «Po3ymHe MicTO» SK BEKTOp ypOaHiCTHYHOI TpaHcdopmarlii y
r100aJTbHOMY €KOHOMIYHOMY cepefoBuiil. — KpamidikaliiiiHa HayKkoBa Ipallsd Ha IpaBax
PYKOTIHCY

Juceprariist Ha 3100yTTsI cTymeHs AokTopa (imocodii 3a cremianpHicTIO 292 —
«MiKHApOAHI ©KOHOMIYHI BITHOCHHW» — 3aXiTHOYKpPAiHCHKWI  HaIlOHATLHUN
yHiBepcureT, TepHorminab, 2023.

VY nucepraniiitid po6oTi 3[IHCHEHO TEOPETUYHE Y3arajJbHEHHS Ta 3alpONOHOBAHO
aBTOPCHKE BUPINICHHS BaXJIMBOTO 3aBIaHHS, MO IOJIATAE€ Yy PO3BUTKY TCOPETUIHHX
3acajJ CTAHOBIIGHHS Ta PO3BUTKY «PO3YMHHX MICT» SIK BEKTOpY ypOaHICTUYHOL
TpaHcdopmallii ra100aaTbHOTO EKOHOMIYHOTO CEpeIOBUIIA Ta BUPOOJICHHS HA 111 OCHOBI
MPaKTUYHUX PEKOMEHJAIINA Juisl YKpaiHU MO0 BIOCKOHAJICHHS ICHYIOUHUX «PO3yMHHX
MICT», & TAKOK OYJIIBHHIITBA HOBUX «3 HYJISI» 1 IXHBOT'O MacIITaOyBaHHsI, IO J03BOJIUTH
e(hEeKTUBHO YIPABIIATH MPOLIECAaMU TOBOEHHOT Bi10YI0BH.

JloBeneHo, MmO y HAWOMMXKYIN TEPCHEeKTUBI Il BUPIIMICHHS NpoOJieM Yy
KOHKpPETHUX cepax (yHKIIOHYBaHHS ypOaHI30BaHUX MOCEJICHb B PI3HUX KpaiHaX CBITY
MIPOJIOBXKUTHCS TIPaKTUKa 3alpPOBAPKEHHS KOHIICMIIN «PO3YMHOTO MICTay» IIITXOM
BUKOPUCTAaHHS TPHOX BHJIB CTpaTeriii: KOMIUIEKCHI HU(POBI MmIaTGOPMH, «KUBD)
naboparopii 1 mudpoBl JIBIMHUKM MicTa. 3ampornoHOBaHAa B POOOTI cHUCTeMaTH3allis
PU3MKIB TpW peani3alii KOXKHOI 13 I[MX BHJIB CTpaTeriil, CHpPUATUME YHHKHEHHIO
Hee(DeKTUBHUX (PIHAHCOBUX BHUTPAT Ta JOMOMOXXE 3aBYaCHO HEWTpamizyBaTu abo
3MEHUIUTH 1X.

Ha ocHOBI rpyHTOBHOTO aHai3y 3apyOlKHHMX Ta BITUYM3HSIHUX HAYKOBHUX JUKEpen 3
mpobsiem ypOaHizamii T700aTbHOTO EKOHOMIYHOTO CEepeloBHINa, 3AIMCHEHO iX
CUCTEMATH3allll0 Ta B SIKOCTI HOBOI'O BEKTOPY PO3BUTKY BHOKPEMJIEHO KOHIIEHIIIO
«PO3YMHOTO MicTa». Y po0oTi ypOaHi3ailisi TPaKTY€EThCS SIK CBITOBUH MPUPOIHUMN TTPOIIEC
MIIBUIIEHHS POJi  MICT, B SKUX BIAOYBA€ThCA KOHIIGHTpAIlisl JAeMOTrpadigHOro,

€KOHOMIYHOT0, COLIAJIbHOTO Ta TMOJITUYHOIO MOTEHLIANIB B PE3yJibTaTl SKUX



CTBOPIOIOTHCSI YMOBM JUIsl TIJBUIIEHHS OCBITHIX Ta KyJIbTYpPHHUX KOMIIETEHTHOCTEH
HACEJICHHS MI0JI0 CIPUMHATTSA TEXHOJOTTYHUX 1HHOBaIIN 1TU(POBOT epu.

B po6oTi BHM3HaYeHO TpaHChOpMaIliiHUM BIUIMB TaKWX HOBITHIX 1H(opMaIiitHo-
KOMYHIKaIlIMHUX TEXHOJIOT1N $K BEJIWKl JaHi, IHTepHET peuel, IITyYHUN IHTEJICKT,
MAaIlIMHHE HaBUaHHs, MOOLTbHUI [HTepHET 5G, XMapHi TeXHONOT11, OJ0KYelH, robansHa
cHUCTeMa MO3HUIIOHYBaHHS, OC3IMUIOTHI JIiTadbHI armapat Ha 0a30B1 €KOHOMIYHI MPOLIECH
KUTTEIISUTBHOCTI Cy4acHOT0 MicTa. BHOKpEeMIIEHO OCHOBHI 3 HUX, IO JIAI0Th MOKJIUBICTh
o0’enHaTu 1HQOpMAIII0 MPO MISAIBHICT, MEUIKAHIIB Ta Oi3Hecy, 1H(PacTpyKTypHUX
00’€KTiB, 3aK1a/iB c(pepu OCBITH Ta MEAMIIMHY B 3arajibHy cucremy. OxapakTepu3oBaHO
MOJIMBOCTI TO€JHAHHS PEaJbHOr0 Ta BIPTyaJlbHOrO CBITY B €IMHHMA HAATrI00adbHUN
HpPOCTIp, KU MOTPIOHO CKEPYBATH y IPAaBUIIbHE PYCIIO, HAJIABLIN «PO3YMHOI'0» BEKTOPY
PO3BUTKY.

B mporeci ouiHIOBaHHS BIUIMBY LU(POBUX TEXHOJIOTIH Ha mpouec ypOaHizauli y
aucepTanii copMyJIbOBaHO Ta IMIEPUYHO MIATBEPHKEHO aBTOPCHKY TINOTE3Y CTOCOBHO
BHUpIIANBHOI poJil UudpoBi3alii 3a/yisi BUPIMICHHS EKOHOMIYHHUX, COLIaJbHUX Ta
€KOJIOTTYHUX Mpo0sIeM ypOaH130BaHOTO ITI00ATbHOIO CEPEIOBUILA YEPE3 CTAHOBIICHHS Ta
PO3BUTOK «PO3YMHHUX) MICT.

3MiMICHEHO CHCTEMAaTH3allll0 OCHOBHUX KOHLEMIH  «PO3yMHOTO  MICTay:
«MEpPEkKEBE», «BIPTyallbHE», «IOBCIOJHE», «IHTEICKTyallbHe», «lH(hOpMaIliitHe,
«MPpPOBE», «MICTO 3HAHBY, CTAJIE MICTO», «MICTO, SIKE HABYAETHCI», «3ETIEHEY, «EKO»,
«pO3yMHA TPOMaJia» Ta «IHTENEKTyajbHa CIIJIBHOTa», M0 AaJ0 3MOTY 3’sSCyBaTH POIb
«pO3yMHOTO MicTa» y 3amobiraHHi He0axaHUM 3MiIHaM KJIIMaTy Ha TUIAHETI.
[linkpecneHo ayallbHUM MIAX1A 1O TPAKTyBaHHS «PO3YMHOI'O» MICTa 4yepe3 MO€IHaHHS
«PO3yMHOT0» MYHILUIMATITETY Ta «PO3YMHHUX» MEIIKAHLIB, 1[0 CTBOPIOE CUHEPTeTHYHUIN
edeKT A1 HOro MPUCKOPEHOTO PO3BUTKY.

Y mporeci AOCTIKEHHS BU3HAYEHO Ta CHCTEMAaTH30BaHO BaXJIHMBI CETMEHTH
[JI00ABPHOTO PHUHKY «PO3YMHHX MICT»: «PO3YMHa» 1H(GPACTPYKTypa; «pO3yMHE»
YIOPABIIHHS; «PO3YMHa» €HEPreTHKa; «PO3yMHa» MOOUIBHICTB; «PO3YMHa» MEIUIMHA;

«pO3YMH1» OYJ1BIIl; «PO3YMHI» MEIIKAHIII.



B  pesynpraTi  omiHIOBaHHS ~ TpaHchOpMaIIMHUX  MpoIeciB  ypOaHizalii
BUOKPEMJICHO HACTYTIHI TEHJCHIII{: PO3MOBCIOKEHHS Ta CTBOPEHHS «PO3YMHHUX MICT» y
BCIX YacTHMHAX CBITY (HaMOULIbINA KUIBKICTh TaKHMX MICT 30CEpeKeHa B MIBHIUHIN
Amepuiii, KpaiHax €Bponu Ta a31MChbKO-TUXOKOEAHCHKOMY pPErioHi); OCHOBHUMU
JpKepenaMy (piHaHCYBaHHS MPOEKTIB «PO3yMHHUX MICT» € JieprKaBa, MPUBATHI KOMMaHii, a
TaKOX JEep>KaBHO-TIPUBATHI MAapTHEPCTBA; BIPOBAKEHHS KOHIIENITA «PO3YMHOTO MICTa
3MIMCHIOETHCS K BETMKUMH MicTaMu-MiTbiioHHUKamu (Cinramyp, Toxkio, Ceyin, JIonm0H,
AwMcrtepaam), Tak 1 mictamu cepenHix posmipiB (bembmopd — Ppanmis; binpbao —
Icnanist); HaAMOULIBII BHCOKI TEMITM BIPOBAHKEHHS KOHIICHIT «pPO3YMHHUX MICT»
cnocrepirarotbes B A3ii, 30kpema Kurai, [liBnenniii Kopei, Anowii.

B pesynbTaTi aHamizy ONpakTHK «PO3YMHUX MICT» JIOBEJEHO, IO BIPOBAKEHHS
€JIEMEHTIB «PO3YMHOTO MICTay SIK MPABUJIO B1I0YBA€ThCA MOCTYMOBO — BiJ OKOJIiHHS 1.0
3 MOMIpHUM UU(PPOBUM CTATyCOM 10 MOKOMiHHA 4.0 3 MOBCIOJHUM BUKOPUCTAHHS
upoBux texuosoriit (Cinramyp, Jloc-Anmpkenec, AMcrepaam Ta iHIIIL).

BHOKpeMIIEeHO OCHOBHI CErMEHTH BIPOBA/KEHHS LU(PPOBUX TEXHOJOTIM:
exoJorito (3MeHmeHHs BUkuaiB CO2, KOHTPOJIb 32 SKICTIO BOJIU Ta €HEProe(EKTUBHICTD)
Ta TPAHCIIOPTHY CUCTEMY JIJIsl 3a1100IraHHs 3aTOPiB, PO3BAHTAKEHHS JOPIT Ta CTBOPEHHS
KOM(OPTHUX YMOB ISl IEPECyBaHHS MEILIKAHIIIB.

B po6GoTi 3’sicoBano, mo y XXI ct. po3noyanocs OyIiBHUIIMBO «PO3YMHHUX MICT»
HoBoro koHuenty (Heoma — CaymiBceka Apasis; HACa — €runet; Tenocu — CIIIA;
Bysen Citi — SnoHis). [IpoekTH HOBOCTBOPEHHUX PO3YMHHMX MICT HE JIMLIE CHPUSIOTH
ekoHoMiuyHOMY 3pocTaHHto, (Heom moxxe BHecTn y BBII CayaiBcbkoi Apasii 6ubie 100
mipa non CIHIA no 2030), a it auBepcudikyrOTh KUTTE3a0€3MEUEHHS Yepe3 PO3BUTOK
MDKHAPOJIHUX 1HBECTHIIIH, 3MIHIOIOTh T€OEKOHOMIYHY CUTYaIlit0 B perioHi. OCoOIUBICTIO
MOOYJIOBU ITMX MICT € BUKOPHUCTAHHS BYIJICIICBO-HEUTPATHbHUX TEXHOJIOTIH, CTBOPEHHS
0€3MeYHNX EKOCUCTEM, BUKOPUCTAHHS 3aMKHYTOTO UKy BUPOOHUYHMX TTOTYKHOCTEH.

JloBeieHO, 1110 HOBITHIM KOHLENT «PO3YMHOTO MICTa» IPYHTYETbCS Ha TPbOX
OPUHIMIAX: «IFOAUHOLIEHTPUYHOCTI», MOBa3l Ta BU3HAYEHHI MPIOPUTETIB 1 BIOAOOAHb

arojei; «kuBii yaboparopii» («living laboratory»), sika 3a0esmeuye Oe3mnepediline



TECTYBaHHS HOBHUX TEXHOJIOTIA Yy peaJbHOMY CBITI; MiAXOI, SKHH «IOCTIHHO
PO3BUBAETHCI» («EVer-evolvingy), 3aBIsIKu SKOMY HOBI TEXHOJIOTII Ta MOCIYTH IMOCTIHHO
BJIOCKOHATIOIOTHCA.

B pesynbrari aHamizy NpaKTUKA CTAaHOBJICHHS «PO3YMHHX» MICT YKpaiHi
BHSIBJICHO 3POCTAHHS 3allIKaBJICHOCTI BIPOBAPKCHHS CyYaCHUX TEXHOJIOT1HM Ta 1HHOBAIIIN
y MyHIUUNaNbHE YNpaBiiHHA. Jl0 BUKIMKIB Ta MEPENIKOJ] BIJIHECEHO HEIOCTaTHIO
(iHAHCOBY MiATPUMKY, HEIOCKOHAJIICTh 3aKOHOJABCTBA Ta MOTPeOy B KOMIUIEKCHOMY
miaXoAl A0 MoJepHizalii Micbkoi iH(pacTpykTypu. BakmuBumu ¢aktopamu ycmixy
BIJI3HAYEHO BIPOBA/KEHHS BIJIKPUTUX JIAHUX, EJIEKTPOHHUX CEPBICIB, IO 3a0€3MeUyI0Th
MPO30PICTh Ta 3PYYHICTh JJIsI MEIIKAHIIB; B3a€EMOJISI MDK PI3HUMH CyO’€KTaMu —
MyHIIIUIaTITeTaMu, 013HECOM Ta TPOMAJICHKICTIO — JO3BOJISIIOTH CTBOPIOBATU €(DEKTUBHI
Ta 1HHOBAIlIKHI PIIICHHS JJI1 PO3BUTKY MICT.

B po6oti BHOKpemJIeHO Tpynu MICT YKpaiHM IIOAO0 BIPOBAIKCHHS HUMHU
€JIEMEHTIB Ta 1HILIATUB «PO3YMHOTO MICTa», Pe3yJbTaTH I[LOTO JOCHIHKEHHS MOXKYTb
OyTH BUKOPHUCTaHI ypsiIoM YKpaiHU y NPOLEC] MICISABOEHHOT BiIOYI0BH.

B sxocTi nepiioro eramy BIPOBaHKEHHS KOHIEMIT «pPO3YMHOTO MICTa» B POOOTI
3alpoNOHOBAHO JOPOXHIO KapTy. Ll kapra BriIroyatuMe Taki 3aXOAM: 3MEHILEHHS
BAPTOCTI €JIEKTPOHHUX 3aCTOCYHKIB 1 HaCUYEHHS HUMHU yce€ OUIBIIOT KUIBKOCTI PI3HHX
cdep; BIPOBAKEHHS COLIATILHUX 1HHOBAIIIM; TapMOHI3aIlll0 3aKOHOJIABCTBA YKpaiHU Y
chepl BIIKPUTUX JAHUX 13 €BPOMEUCHKUM; pPO3POOKY PErYyJATOPHHX aKTIB MEPEXOy
€KOHOMIKM YKpaiHh /10 HU3bKOBYIJEIEBOI Ta «UUPKYJISAPHOI» MOJEIl Ta CHUIBHOIO
KOpUCTyBaHHs (Sharing economy); miJBUINEHHS POJIi BIAKPUTUX AaHUX y (GOpMyBaHHI
JIEpKaBHOI MOJIITUKU; CTBOPEHHS 1HHOBALIMHKUX /TEXHOJIOTTYHUX Xa0iB, LIEHTPIB, MapPKiB,
KJIACTEPIB TOIMIO, 3aJyYEHHS MEIIKAHIB y pOo3pOOKY MICHKUX pIllEHb, sIKI O CIIyryBaju
TECTOBUMHU MaWJaHYMKAMU TPOEKTIB PO3YMHUX MICT, 30KpemMa MUGPOBUX IBINHUKIB,
(OKUBUX» JlabopaTopiii Ta cTapTamiB; 3alydeHHsS CTEHKXOJIIEpiB: MapTHEPCTBO Ta
CHIBIpalld MYHIUOATITETIB, TMPUBATHOTO CEKTOPY, aKaaeMIYyHOi CHUTBHOTH Ta
IPOMAJICBKOCTI, MIABUIIEHHS SKOCTI TPOMAJChKOrO0 MPOCTOPY, PO3BUTOK «3EJICHOI»

1H(PACTPYKTYPH; CTBOPEHHS KIACTEPY «PO3YMHOI'O MICTa» SIK HEKOMEPLIMHOI MPUBATHO1



Oi13Hec-acoriarllli, sika 6 00’ eqHana crnuibHI 3ycuwuis [ T-komnaHii, HaAyKOBO-TEXHOJIOTTYH1
MapKH 1 TEXHOJIOTIYHI LIEHTPH.

KawuoBi ciaoBa: ypbOanizamis, ypOaHicTUUHA TpaHcdhopmallis, TriI00abHE
€KOHOMIYHE cepeoBuile, udposizalis, nudposa iHbpacTpykTypa (OJI0KUYEHH, BEIUKI
JaHi, 1HTepHET pedeit, xmapui TtexHojorii, II), po3ymne wmicto, po3ymHa
€KOHOMIKa/MOOUIBHICTh, PO3yMHE YIPaBIIHHS/JOBKULISA, PO3yMHI MEIIKAHIN, CTaJIHM

PO3BUTOK, IHBECTHIII1 B IHHOBAIIIi, IKICTh KHTTSI, JIFOIMHOIIEHTPHU3M.



ANNOTATION

Lutsiv R.S. “Smart city” as a Vector of Urban Transformation in the Global
Economic Environment. — Qualifying scientific work as a manuscript.

Dissertation for the degree of Doctor of Philosophy in specialty 292 -
“International Economic Relations” — West Ukrainian National University, Ternopil,
2023.

In the dissertation, a theoretical summary is made, and an original solution to an
Important task is proposed. This task involves developing theoretical foundations for the
emergence and development of smart cities as a vector of urban transformation in the
global economic environment. Based on this, some practical recommendations are
formulated for Ukraine to improve its existing projects in smart cities and construct new
ones from scratch, including their scaling, which will allow effective management of
post-war reconstruction processes.

It has been proven that in the near future implementation of new smart city projects
will continue in order to solve problems in specific areas of cities’ functioning in
urbanized settlements in different countries. This will be achieved using three types of
strategies: comprehensive digital platforms, living laboratories, and digital twins of cities.
The systematization of risks in implementing each of these strategy types proposed in the
work will help avoid inefficient financial expenditures and help to neutralize or reduce
them.

Based on a thorough analysis of foreign and domestic scientific sources on
problems of urbanization in the global economic environment, their systematization is
carried out, and the concept of smart city is identified as a new vector of development. In
the work, urbanization is interpreted as a global natural process of increasing the role of
cities, where the concentration of demographic, economic, social, and political potentials
creates conditions for enhancing the educational and cultural competencies of the

population regarding the perception of technological innovations of the digital era.



The work defines the transformative impact of such modern information and
communication technologies as big data, the Internet of Things, artificial intelligence,
machine learning, 5G mobile Internet, cloud technologies, blockchain, global positioning
system, unmanned aerial vehicles on the basic of economic processes of modern city life.
The main ones are identified, which allow combining information about the activities of
residents and business, infrastructure, educational and medical institutions into a general
system. The possibilities of combining the real and virtual worlds into a single super-
global space, which needs to be rightly directed, giving the smart vector of development,
are characterized.

In the process of evaluating the impact of digital technologies on the urbanization
process, the dissertation formulates and empirically confirms the author’s hypothesis
regarding the decisive role of digitalization in solving economic, social, and
environmental problems of the urbanized global environment through the formation and
development of smart cities.

The main concepts of smart city are systematized: ‘“network”, “virtual”,
“ubiquitous”, “intelligent”, “informational”, “digital”, “city of knowledge”, “sustainable
city”, “learning city”, “green”, “eco”, “smart community” and “intelligent community”,
which made it possible to clarify the role of the smart city in preventing unwanted
climate changes on the planet. A dual approach to interpreting the smart city is
emphasized through the combination of a smart municipality and smart residents,
creating a synergistic effect for its accelerated development.

In the course of the research, important segments of the global smart cities market
are identified and systematized: smart infrastructure; smart governance; smart energy;
smart mobility; smart medicine; smart buildings; smart residents.

As a result of evaluating the transformational processes of urbanization, the
following trends are identified: the spread and creation of smart cities in all parts of the
world (the largest number of such cities is concentrated in North America, European
countries, and the Asia-Pacific region); the main sources of financing for smart city

projects are the state, private companies, and public-private partnerships; the



implementation of the smart city concept is carried out by large million-plus cities
(Singapore, Tokyo, Seoul, London, Amsterdam), as well as medium-sized cities (Belfort
- France; Bilbao - Spain); the highest rates of implementation of the smart city concept
are observed in Asia, in particular in China, South Korea, Japan.

As a result of analyzing the practices of smart cities, it has been proven that the
implementation of smart city elements usually occurs gradually — from generation 1.0
with a moderate digital status to generation 4.0 with ubiquitous use of digital
technologies (Singapore, Los Angeles, Amsterdam, and others).

The main segments of implementing digital technologies are identified: ecology
issues (reducing CO2 emissions, monitoring water quality and energy efficiency),
transport system to prevent congestion, improved movement efficiency on roads, and
creation of comfortable conditions for residents’ movement.

The research finds that in the 21st century, the construction of smart cities of a new
concept has begun (Neom - Saudi Arabia; NAC - Egypt; Telosa - USA; Woven City -
Japan). Projects of newly created smart cities not only contribute to economic growth
(Neom can contribute more than 100 billion USD to Saudi Arabia’s GDP by 2030), but
also diversify life support through the development of international investments,
changing the geo-economic situation in the region. The peculiarity of building these cities
Is the use of carbon-neutral technologies, the creation of safe ecosystems, and the use of
closed-loop production capacities.

It is proven that the modern concept of the smart city is based on three principles:
human-centricity, respecting and defining the priorities and preferences of people; a
“living laboratory”, which provides continuous testing of new technologies in the real
world; and an “ever-evolving” approach, thanks to which new technologies and services
are constantly being improved.

As a result of analyzing the practice of forming smart cities, Ukraine has identified
a growing interest in the implementation of modern technologies and innovations in
municipal management. Challenges and obstacles include insufficient financial support,

imperfection of legislation, and the need for a comprehensive approach to modernizing



urban infrastructure. Important factors for success are identified as the implementation of
open data, electronic services that ensure transparency and convenience for residents;
Interaction between different subjects — municipalities, business, and the public — allows
creating effective and innovative solutions for the development of cities.

The paper groups Ukrainian cities in terms of implementing projects and initiatives
of the smart city, the results of this research can be used by the government of Ukraine in
the process of post-war reconstruction.

As the first stage of implementing the smart city concept, the work proposes a
roadmap. This map will include such measures: reducing the cost of electronic
applications and saturating an increasing number of different areas with them;
implementation of social innovations; harmonization of Ukraine’s legislation in the field
of open data with European; developing regulatory acts for the transition of Ukraine’s
economy to a low-carbon and circular model and shared use (sharing economy);
increasing the role of open data in shaping public policy; creating
innovative/technological hubs, centers, parks, clusters, etc., involving residents in the
development of urban solutions, which would serve as test sites for smart city projects, in
particular digital twins, “living” laboratories, and startups; involving stakeholders:
partnership and cooperation of municipalities, the private sector, the academic
community, and the public; improving the quality of public space, developing “green”
infrastructure; creation of a smart city cluster as a non-commercial private business
association that would unite the joint efforts of IT companies, science and technology
parks, and technology centers.

Keywords: urbanization, urban transformation, global economic environment,
digitalization, digital infrastructure (blockchain, big data, Internet of Things, cloud
technologies, Al), smart city, smart economy/mobility, smart governance/environment,
smart residents, sustainable development, investment in innovation, quality of life,

citizen-centered.
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