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PATTERNS AND DYNAMICS OF THE FORMATION OF SMART CIT IES
IN THE WORLD AND IN UKRAINE

The article deals with the patterns and dynamicthefformation of smart cities and describes ttablems and
prospects of the mechanisms of formation of smiéigscin the world and in Ukraine. The purpose g work is to
compare the main achievements in the implementatiemart cities in Ukraine and in the world, irrieular, on the
example of the European Union countries, whereytddere are about several innovative models of soites. That
is why, on the example of intelligent cities of the&J, Ukrainian cities should actively borrow exgeiie and make
every effort to develop a strategy for the intraitut of an innovative model of a smart city.
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3AKOHOMEPHOCTHU U IMHAMUKA ®OPMUPOBAHUA YMHBIX 'OPO/10B
B MUPE U YKPAUHE

B crarbe paccMaTpuBaroTCs 3aKOHOMEPHOCTH M IMHAMUKA (hOPMHUPOBAHMS YMHBIX TOPOZIOB M OIHCHIBAIOTCS MPOOIIEMBI
U TIEPCHEKTUBBI MEXaHU3MOB (DOPMUPOBAHHUSA YMHBIX TOPOOB B MUPE M B YKpauHe. Lleap paboTel — cpaBHEHHE OCHOBHBIX
JIOCTM>KEHUI BO BHEJPEHUM YMHBIX FOPOJOB B YKpauHe M B MHpPE, B UaCTHOCTH, Ha mpumepe cTpaH EBpomeiickoro
Coro3a, TI€ Ha CETOAHAIIHUNA AE€Hb CYLIECTBYET OKOJIO AECATKA MHHOBAIIMOHHBIX MOJENCH yMHBIX roponoB. MeHHO
MO3TOMY Ha IpHMepe pasyMHbIX roposoB EC ykpauHCKUM ropofaMm clefyeT akTHBHO NEPEHHMAaTh ONBIT U MNPHKIAAbIBATh
MaKCHMYM YCHJIMH K pa3paboTKe CTpaTeTuy BHEAPEHNSI HHHOBAIIMOHHON MOJIENIM YMHOTO TOpPOJa.

KuroueBnlie cjioBa: ymHbli ropoj, Ykpauna, EC, EBpomna, ”HHOBallMOHHAs! MOAENb, KOHLIEMIIUSI YMHOTO rOpoJa.
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3AKOHOMIPHOCTI TA IUHAMIKA ®OPMYBAHHS PO3YMHUX MICT
VY CBITI TA YKPAIHI
V crarTi po3nsTHYTO 3aKOHOMIPHOCTI Ta JMHAMIKY ()OPMYyBaHHS PO3YMHHX MICT i OITUCAHO MPOOJIEMH Ta MEPCIIEKTUBH

MexaHi3MiB (pOpMyBaHHS PO3YMHHX MICT y CBiTi i B YKpaiHi. MeTa cTaTrTi — MOPIBHSAHHS OCHOBHHX 3700YTKIiB y
BIIPOBA/DKEHHI PO3YMHHX MICT B YKpaiHi Ta CBITi, 30KpeMa Ha TpUKIal Kpain €Bporeiicbkkoro Coro3y, Jie Ha ChOTOIHI
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icHye ONM3bKO IeCsATKAa iHHOBAIIMHMX Mopeled po3yMHHX MicT. CamMe TOMY Ha TpHKIan po3yMHHX Mict €C
yKpalHCBKUM MiCTaM CIIiJi aKTHUBHO 3allO3WYYBATH JOCBIJ Ta MPUKIAIATH MAKCUMYM 3yCHIIb 10 PO3pOOKH cTparerii
BIIPOBAJPKCHHS 1HHOBALIItHOT Mozeli po3ymMHOro Micra. Cy4acHi MeXaHi3MH PO3BUTKY BIIKPUTOCTI, HE3aJEXKHOCTI
YHIKaJIBHOCTI MICT y CBiTi Ta YKpaiHi, y TOMY YHCIli, HacaMIepel, YKJIIOYaloTh CTBOPEHHSI IHCTPYMEHTIB JUIsl PO3BUTKY
MApTHEPCHKUX BIJHOCHH MDXK TIpOMajsiHAMHM, JIEp)KaBHHUMHU CTPYKTypaMu Ta 0i3HecoM. ToMmy BH3HAa4YeHHS «pPO3yMHE
MicTo» HaOyBae Bce OUIbIIOI Moy sipHOCTI. HoBa KOHIENIist MICBKOTO PO3BUTKY Iiependadae po3yMHY MOOLIBHICTS,
HaBKOJIMIIHE CEPENOBUIE, YIPaBIiHHA, IHPPaCTPYKTypy Ta, HEpeayciM, pO3yMHY €KOHOMIKY. Biarak muraHHS, 1o
CTOCYIOTHCS KOHIIETIIIT pO3YMHHUX MICT B YKpaiHi, 063yMOBHO, € aKTyaJIbHUMH.
KurouoBi cioBa: pozymne Micto, Ykpaina, €C, €Bporna, iHHOBaIliiiHa MOJIENTb, KOHIIETIIIIsI PO3YMHOTO MiCTa.

Formulation of the Problem. Modern mechanisms for the development of openriedependence
and uniqueness of cities in the world and Ukraineluding, first of all, the creation of tools fdeveloping
partnerships between citizens, government strustanel business. That is why recently, the wordsagsm
city» or «intelligent city» are becoming increagingopular. A new concept of urban developmentecthi
smart city implies smart mobility, the environmeggvernance, infrastructure and, above all, a smart
economy. That is why the issues concerning thetioreand development of concepts of smart cities in
Ukraine are undoubtedly relevant.

Analysis of Research Problems. Among the scholhiis@vldstein, Mark Gregory, Manfred Shneps-
Shneppe and others were exploring the topic. Thairdd results give the basis for the formatioma ofew
vision in the field of smart cities development.

Several years ago, the trend of smart cities wasidered to be inherent exclusively in the «Western
civilization», Japan and China, that is, the cdestthat achieved an innovation breakthrough amg lo
established their leadership in this field. Howeveday there are other trends: in the next 10sydwlf of
the world’s smart-city will be located outside obfth America and Europe — at least such informaition
forecasts up to 2025 was promulgated by analystseofHS and Frost & Sullivan companies [8].

By 2018, significant increases in traffic (both ritetand cloud services) are expected in Middle and
Middle Eastern cities: some progress has already beade — Tel Aviv is recognized as one of thedesad
in creating a smart city by 2014 due to the progiigi-tel. This program personalizes a number tf ci
services for citizens, using data from the «clo(ii8]. In the same direction another innovative city
Dubai. Recently there was launched a universal lm@algiplication for government services; There d&a@9p
to launch 100 smart buses all over the emirateotimet interesting smart staff [15].

The movement of cities towards the intelligent teslbgical community demonstrates not only the
desire of city leaders to turn them into centerstexfhnology, but also the correspondence of such
technological aspirations to demographic trendsofding to the UN, the population in the world 359
will be 9,8 billion, and the level of urbanizatiavill reach 70 % by the same time [19]. Not onlyfficain
the largest cities of the world will increase, llgo consumption of energy and drinking water. €fae,
for cities in different regions of the world, theansition to smart-services and technology is mdy @an
option for «advanced» residents, but also a pré&sggufor community survival and infrastructure
development and living conditions.

World experience shows that every city turn in b@ smart city in its own way. In some cities,
emphasis is placed on the deployment of security @ime prevention, in others on e-government, the
«reasonable» regulation of traffic or the improvataf the environmental situation. In fact, the icleoof
the path should be due to the fact that most ofptieblems currently affect the cities. As for Ukmaij it
should be said that problems exist in almost &lesgs of city life. Attention should be focusedtmm introduction
of technologies that reduce corruption and noretacfjcosts in utilities, electronic procurementeys, a single
property management system and a number of otimdlasinitiatives. It is also important to improteffic
safety, traffic control and, given the high enepgices, effective energy savings. In order to sedde the
above-mentioned smart implementations, one shoedohitely pay attention to the experience of foreig
countries that have achieved remarkable succdsslaing own smart cities.

Across the globe, there are undoubtedly dozenmaftscities that have achieved significant sucaess
this area. That is why Ukraine should actively barthe experience of such cities. However, it wdogd
ineffective, for example, to borrow experience freath pioneers in a smart city concept like Singaoo
Hong Kong, as these cities are already at a diffel@vel of development and, due to their geogregdhi
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remoteness, cannot be taken as an example. Tivhyig is necessary to focus, first of all, on theropean
countries, where cities are increasingly introdgdime concepts of smart cities. This directiompaortant
due to the European choice of Ukraine and the latkldian goals of rapprochement with Europe.

One of the countries that has been actively laumctiie concept of smart cities is Estonia. Notosm |
ago, the country began to receive first benefasfsuch an novelty. Estonian Smart City Clustemprily
aims to support the development of smart urbartisolsi to improve the quality of life in cities, a®ll as
to accelerate the export of enterprises. Mainlygndion is focused on the launching of new techgie® in
different actions and processes of cities and endévelopment of solutions for energy conservatind
sustainable development, as well as effective andamical provision of health and social securtty [

The cities of Estonia have introduced many innaeafunctions, for example, a register of urban
planning procedures, a web-based solution for leaqulag and repair work, a city planning programther
AKIS public events management portal designed fer ¢tity of Tallinn. Innovations include several
intellectual infrastructure initiatives, such a® treconstruction of former Soviet multistory builds in
energy-efficient and modern buildings, as well aistrict cooling system that uses residual hediéncity
of Tartu [6]. Solutions for smart street systenos,dxample, projects in Tallinn in 2017-2020 wilciude a
new system of traffic lights (with motion sensorad, information panel, a meteorological statiomyele
and a pedestrian system with cameras, a streetiltéinating directions of motion, etc.

One can say that Estonia is the most effectivdhénEuropean Union to innovate in everyday life of
citizens. Tallinn looks like an ancient Europeaty,dbut in buildings of past centuries and Sovighkrise
buildings live people who use electronic passpddke part in elections and interact with authesiti
through the Internet. Usage of public transporfoisfree: the capital of Estonia became the firgtjon
European city, in which it was decided that spegdioney on urban transport is meaningless. Thahis
Ukrainian cities should actively take Estonian eigree in initiating smart cities.

The next European city, which received the stafuthe smart capital of Great Britain is London.
London, of course, pays great attention to thegeaies that relate to a smart economy. The citylbiag
been considered to be the financial center of Ejrbpt it has also become a leader in entreprehnigurs
The Startup Genome project was ranked seventteimntild’'s best business ecosystem in London, number
one in Europe [17].

Another London city, located in Ontario, Canadayath mentioning. Canadian London is just a huge
step towards its goal of becoming a smatrt city. Thg's Strategic Plan and The London Plan hastitied
smart cities and its associated initiatives as raredtment that will help London to promote economic
development, civil society innovation, sharing atal while gaining efficiencies and efficiency imicipal
processes, all in effort to improve our resideotgerall quality of life. The city has focused orufanain
criteria that are key to building a smart city. $maconomy which includes creation/enhancement of
technology incubators/accelerators/business hursicaon/retention of talent to grow digital ecomg
provision of resources and organizations to suppednomic development; workforce education/skill
development opportunities to support digital ecopo®mart Infrastructure which includes optimize the
construction/operation/management of infrastruc{water, sewer, transportation, energy and infoionat
and communications technology); coordination andhitoong of physical assets through use of digital
infrastructure; data collection to assist with noype&l decision-making; smart buildings/green infirasture.
Smart Governance and Decisions which includes dsdata analytics/metrics to improve corporate
decision-making; governance model to support ctllatmaintenance/dissemination of municipal data;
improving and building the corporate digital cuépgovernance structure for public/private partinigsto
operate potential municipal assets. The last orfgmart Living which includes sharing data to alltve
public to use and republish data; improve accessdloeducation required to use digital technolggies of
web-based citizen engagement tools/applicationsnteance collaboration; create digital service eéejiv
methods to improve customer service [16]. All fagpects are the key to successful implementatidheof
concept of a smart city.

The next European city that is in the field of imation is Copenhagen. Copenhagen has established a
reputation as the leading green city across thbegl@€openhagen led the Siemens Green City Index for
Europe and has also been selected as the European Gapital for 2014 [5]. Copenhagen has oneef th
lowest carbon footprints / capita in the world ¢gléban two tons / capita). Copenhagen also hamtst
ambitious carbon reduction plan of any major aityttie world. They aspire to achieve carbon netyraly

44



PO3 AL II. ExoHomika if ynpaBJiiHHS HallioHAAbHHM rocnoaapcrsom. 2, 2018

2025. That may sound a way away but that's jusgeldts from now. In order to achieve such an amigtio
goal, the city has established hardcore goals dnaiu energy efficiency and renewable targets, green
building standards (all new buildings being carlbb@utral to 2020) and increased access to the trnsi
name a few. It is impressive fact that cyclingsain the city-about 40 % of all commutes are cotetliby
bike. The city also recently collaborated with MiT develop a smart bike equipped with sensors ligette
real-time information to not only the rider but @l® the administrator for the open data aggregabio
issues of air pollution and traffic congestion [4].

Barcelona is the undisputed leader in Europe nodhuicing various types of innovations and ideasafor
smart city. The city, which annually organizes d&udts Smart City Expo World Congress, is undoulgted|
the leader in Europe to implement the conceptsrars cities. Barcelona became the first city iniBpa
which received the status of a smart city in 2QaBing the fifth place in Europe, ahead of suchi-kmebwn
cities as London and Paris [14]. Definitely Baro@las the epicenter of technology and innovatiart, Bs not
always necessarily a technology that makes a sitya». According to Boyd Cohen, a renowned urlrah a
climate strategist, Smart City ranks high on trege<Smart» indicators: Smart Economy, Smart Envirent,
Smart Government, Smart Mobility, Smart Living, éhehart People [3]. Its citizens live in vibranttoog with
an open government trying to improve green livipgces, and it makes wise investments in the future.

However, Barcelona, just like a smart city, forragexal components. Firstly, citizens are involved i
transparent government. Citizens are provided na@eessible, effective, and democratic opportunities
Among them, such programs as: Bustia Ciutadatiizens can complain, file reports of city problesugh
as broken street light, or make suggestions. Theidaent to a central location, and the auttesritespond
to the user promptly; IDBCN - this application aliocitizens to digitally identify themselves rentpt&hey can
get a Barcelona residence certificate, check tegistry details, or even locate their towed vehid?2];
Open Data BCN - this is public information thai&isilable for everybody to reuse it however thée.li
Citizens, businesses, and other institutions cantbe info such as election results, populatiorhlipu
facilities, or economy to generate new servicetear$ of starting from scratch [13]. For exampleoading
to the Microsoft Case Study of Barcelona, theyajaen data about Barcelona’s citywide festival, Lerdé — to
find out how people moved, their interests, or gatement venues. Then they can use this data poove
the logistics for future «festes». Also, Barcel@te Mobile World Capital. Since 2011, Barceldwezt out 29
other cities as the Mobile World Capital from 2Qd#l 2018 [9]. Barcelona was an attractive cartditieecause of
its conference and exhibition facilities, tourismdatransportation infrastructure, and its committrien
extending the reach of mobility locally and natibynaOver 72,000 people attended the Mobile World
Congress [10], the massive international telecomeoations event. Supposedly, the grand four-dayiraffa
has created more than 7,000 temporary jobs anddaadeéhopping 350 million euros of extra spending to
the local economy. And that is general benefither people.

Another important component, which today is mormntiust a smart city, is energy conservation and
alternative energy sources. With seven hours oflsoe a day, Barcelona has taken advantage ofripkea
solar energy. Barcelona Energy and the Barceloha @uncil implemented a sustainable energy inrat
making Barcelona the first city to require to ususwater heaters in 2006 [20]. the BarcelonarShtermal
Ordinance also regulated all new large building$hsas hotels, hospitals, gyms, or swimming poolsréaluce
their own domestic hot water, lowering emissiorigisTordinance is the first of its type to be exeduin a
European city, and other cities have followed dlieady in use in 78 buildings and is expectedxpand, the
Districlima heating and cooling system producesgrenergy «equivalent to planting 548,000 trees, or
nearly 4 times the number of trees in Barcelondwe fieating uses steam from the incineration ofrurba
waste and the cooling uses seawater for refriggyagproducing less fossil energy consumption amtdara
emissions [2].

Barcelona’s transport system, Transports Metrogiolile Barcelona (TMB) recently debuted a new
orthogonal bus network (horizontal, vertical andgtinal lines), making it faster, easier to use, rode
frequent, among other features. Its goal is forttheeler to make one transfer between any twotpom
Barcelona in 95 % of its journeys. The bus systéso has urban sustainable mobility, reducing erorssi
with hybrid buses. One of the cleanest surfaceiptiiainsport fleets in Europe, it also has smast shelters
using solar panels and screens provides waitingstiibl].

More efficient lighting using LED technology is bei installed in Barcelona to reduce cost and
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pollution. These lights optimize energy and usenars function: it activates when detecting motibnt
also gathers environmental information, humidigynperature, pollution, and noise. Last but not |&#5@, the
districte de la innovaci6 (innovation district) wagproved in 2001, and it's a daring and experiahgbject of
urban planning and entrepreneurialism. 22@ is anegtion project: the use of refurbished buildingsa
neglected part Poblenou, a former industrial hubnibipal leaders are engaging the private sectmrmpanies,
universities, research, and communities work isecfaroximity in clusters in these buildings to &mege the pace

of knowledge sharing and quickens innovation. Titeeylso creating subsidized housing and green space
Interestingly, they've created the Barcelona Urbah, a public space where companies can pilotthest
products that will improve city living,such as tharking and rubbish bin sensors mentioned above.

22@ is proven to be successful because of itsisability — the five clusters are all united by egne
infrastructure. Also, from 2000 to 2007, 1,000 mewnpanies and 31,000 new employees were working, an
impressive amount of growth in a short period ofeti[1] Now, other international cities like Rio de
Janeiro, Cape Town, and Boston have followed Banzes lead.

Barcelona, of course, is not a perfect city. Howewdile introducing innovative technologies foeth
government and mainstream society, the city caltyrba called smart. It is these aspirations thakenit
possible to succeed, first of all, for the bettéufe of the city.

Conclusions.Consequently, without the use of innovative tedbgies at this stage of development of
society it is impossible to increase the efficierndycity management. The experience of using intieea
systems and technologies in other cities, in palgicin the European Union, can be successfulljiegpo
improve the quality of the development of the idaoncept of a smart city. So, in Ukraine aboutrsma
cities there is still only talk. The problem is themost a single city cannot fully cover the cqrtcef a
smart city and effectively begin to rebuild it intopractical one. The greatest attention is paithé&
infrastructure of cities, which is built on new h&ologies and management systems that allow tensey
sources rationally and minimize the negative impactthe environment. These include new technical
solutions in the areas of electricity supply, watepply, resource management, waste managementhend
creation of a more efficient transport system dreddonstruction of so-called «smart» buildings.

All this is definitely important, but it's not a omplete complex. On the example of European cities,
can see that there is still a reasonable governrivgatligent people, a reasonable quality of Afed other
components of the system. Sharing experiences i@utiges with a focus on the full range of compdsen
of the concept of a smart city is the key to buitdthe concept of smart cities in Ukraine.
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CTPYKTYPHI IEPEBATY ITIPOMUCJIOBOCTI YKPAIHU:
MAKPO- i ME3OPIBHEBI IIOPIBHAHHSI

Po3pobneno MeToanyHMiA MiAXiA Ta IHCTPYMEHTapil OLHIOBAHHS KOHKYPEHTOCHPOMOYKHOCTI IPOMHCIIOBOTO CEKTOPY
EKOHOMIKH, SIKH YKITIOUae BU3HAYCHHS BHYTPILIHBOI i 30BHILIHBOI eheKTMBHOCTI Horo ¢yHkuioHyBaHHs. [IpoBenieHO NOpiBHSUILHHI
aHaJi3 CTPYKTYPHHX IIepeBar MpOMHUCIOBOCTI YKpaiHu Ta il oonacteit i3 €C-28 3a moKa3HUKaMH YaCTKU TPOMHUCIIOBOCTI Y
BUITYCKY €KOHOMIKH, BaJIoBill qozaniii Baprocti (BJIB) exonomiku, excriopti BJIB, a Takosk 3a nokasnukoM dactku BJIB y
BHITYCKY TPOMHCIIOBOCTI. ATperyBaHHsIM Ha3BaHWX BHIIE TOKA3HWKIB PO3PAXOBAHO KOEPIIIEHT CTPYKTypHUX TiepeBar
TIPOMHMCIIOBOTO CEKTOPY HAIIOHATBHOI €KOHOMIKH B PETiOHAILHOMY PO3pi3i. 3amporoHOBAHO OpTraHi3ariifHO-eKOHOMIYHI
MEXaHi3MH 3HIKEHHST BUTPATHOCTI BITYM3HSIHUX BUPOOHUIITB, SIKi, 30KpEMa, Iepe10AYaroTh ONTHMI3AIIiI0 CXeM PO3MIIIIEHHS Ta
B3a€MOIii MPOMHUCIIOBUX MIAIPUEMCTB 1 BAOCKOHAJICHHS YIIPABIIIHHS MaTepiaJlbHIMH ITOTOKAMH.

Ku1r040Bi cj10Ba: POMUCIIOBICTB, CTPYKTYPA, BUITYCK, BAJIOBA JIOIaHA BAPTICTh, CDEKTUBHICTb, CKCIIOPT.
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umenn M. U. loammnero HAH Ykpaunbi»,

0T/JeJ1 PO3BUTHUS MPOU3BOICTBEHHOM c(epbl permoHa U MHBECTHULIMH;

r. JIbBoB; e-mail: iso.ird@ukr.net

CTPYKTYPHBIE IPEUMYIIECTBA IPOMBIIIVIEHHOCTH YKPAUHDBI:
MAKPO- U ME3OYPOBHEBOE CPABHEHHUE

Pazpabotan MeTOAMYECKH MOIXOA W MHCTPYMEHTApU OLICHMBAHKSI KOHKYPEHTOCIIOCOOHOCTH IPOMBIIUIEHHOTO CEKTOpa
SKOHOMHKH, KOTOPBIH BKJIFOYAET OIpe/ieNieHHe BHYTpeHHEeH 1 BHelHel s¢dektuBHOCTH ero ¢yHKumonuposanus. [Iposenex
CpPaBHUTEJBHBIN aHAIN3 CTPYKTYPHBIX IPEUMYIIECTB MPOMBIIIICHHOCTH YKpanHsl U ee obnacreil ¢ EC-28 o noxazaremnsim
JIOJIM TIPOMBILIICHHOCTH B BBITYCKE SKOHOMHKH, BajoBOi ao0OasneHHon croumoctu (BJIC) skonomukw, sxcriopte B/IB, a
TaroKe Mo nokasaremo goyu B/IB B Beimycke mpomsinuieHHOCTH. [TyTeM arperupoBaHusi yKa3aHHBIX TOKa3aTeneil paccuuTan
KOA(D(UIMEHT CTPYKTYPHBIX NMPEUMYIIECTB MPOMBIIUIEHHOTO CEKTOPA HAIIMOHAJIBEHONW SKOHOMHKHM B PErHMOHAILHOM paspese.
IpemnoxeHb! OPraHN3aAMOHHO-3KOHOMIYECKIE MEXaHIU3MbI CHIDKESHISI 3aTPATHOCTH OTCYECTBEHHBIX POU3BOCTB, KOTOPBIE,
B YaCTHOCTH, MPEAYCMATPHUBAIOT ONTHMM3ALMIO CXEM DPa3sMELICHUS M B3aMMOJICHCTBHS NMPOMBIIUICHHBIX MPEANPUSITHH H
COBEPILICHCTBOBAHUE YIIPABJICHHS MATePHAIbHBIMH ITOTOKAMH.

KimroueBble ¢10Ba: MPOMBIIILIEHHOCTb, CTPYKTYPA, BBIITYCK, BAJIOBas J0OABIICHHAs! CTOMMOCTB, 3(()eKTHBHOCTB, KCIIOPT.
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