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Smart City Top Agenda Journal is an excellent publication bringing contemporary and
state of the art insights into how different cities are shaping their futures to become

more sustainable, connected and dynamic places to live, work and invest.
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Smart City Top Agenda Journal will serve as a platform that presents potential

technological solutions to our challenges, as well as discussions from humanities

and social sciences. This book sets forth discussions of cities’ enduring values and
how we can build good cities for future generations - a culmination of civilizations

and cultures where citizens live happy lives.

7 =¥ (Kim Donyeon)
ANl A% -2 2 AEA §RAE 54, A 7 AUEEA9I9] 993




Lo 2 HSIAIH, LEHO| EAIS2 5671 EE|7| ARG ARZQIE (o)t 215

KIsANS Soll Atz SSHO| M2 &2 205 X[ XI&7tsttids SXE = Us
BHH0| ZHE|7| A Zfoh= EIY ZQIE(TEH)0| UASLICE 0|X2 ADLEAEIS F8i5t/|
LIt M22 AZICZ O AFS2 015 XI&7Hs8t Al(sustainable city)2tl £20,
OftH AFZSL 0|2 QIX| A|(Cognitive City)2t EHEILICEH JHQIMOZ M7t HASID Al
A2 EA| el Xl F2 0|X|= Lol 2t XIZMZXM ‘Smart City Top Agenda

Journal’2| 2023'A= MRS HZ2=M S 20 (A L7 k= AL

Generally speaking, cities are at the tipping point where 5G is going to take off
paving the way for IoT and Al to empower communities and boost local sustainable
development. It is a new dawn for Smart Cities, some would call it sustainable cities,
and others are coining it as Cognitive Cities. Personally, I recommend staying
ahead of the curve by reading the Smart City Top Agenda Journal’s 2023 book, the
lighthouse about the approaches that create a positive impact on urban living.
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I find the latest technical information and visionary wisdom to create a city where
people are happy, sustainable. New technologies and policies that are introduced
every year contribute to extending the life of the Earth a little longer, making our
dreams and imaginations a reality.
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Smart City Top Agenda Journal is an excellent resource for global city policymakers,
offering the most current thinking on reimagining the city for the 21st century. It has

been a real privilege to participate.
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Smart City Top Agenda Journal compiles cutting-edge worldwide on-going smart

city related initiatives making it a singular inspiration source for those professionals

active in this and other related fields.

20| A X Z(Luis Muiioz)
ZrepR gloft &l University of Cantabria U EQIAE @ Bl AHUA0]A Aia 24




9 712712t SHot 1 tfHHRI 2

7ts40i|l 2H0] U= AFZOI2HH =0 ALt
With an impressive range of contributors and rich, engaging content, I can recommend
this journal to anyone interested in the transformative potential of connected
place technologies.
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KAIA assembles a rich and explorative range of thought leaders’ ideas in each year’s

Smart City Top Agenda Journal. It was equally thrilling and humbling to join fellow

authors in reimagining the principles cities ought to embody in their pathways to

sustainability.
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e ABSTRACT e

In this paper we review progress towards developing a Science of Cities from the
perspective of scaling and network theory. Since cities are the primary source of
innovation, wealth creation and power, but also the prime source of crime, pollution,
disease, climate change, and the consumption of energy and resources, there is an
urgent need for a unifying systemic, quantitative, predictive theory of cities that spans
scales from the local to the global. Despite their extraordinary complexity and diversity,
cities exhibit a surprising simplicity in how their infrastructural and socio-economic
metrics scale with size: wages, patents, crime, disease, social connectivity, transport and
utilities all scale similarly across the globe. The mechanistic origin of these “universal”
scaling laws, which transcend history, geography and culture, is explained, and related
to the underlying principles of urban infrastructural and social networks. The theory
predicts that socio-economic metrics, such as wages, patents and crime, scale super-
linearly (the bigger the city, the more per capital, whereas infrastructural metrics, such
as roads and electrical lines, scale sub-linearly (the bigger the city, the less per capita,
expressing a systematic economy of scale). Consequently, the super-linearity of a city’s social
metabolic rate, driven by positive feedback dynamics of urban social networks, leads to the
increasing pace of life and to open-ended, faster than exponential, growth. Left unchecked
this leads to a singularity beyond which a city will stagnate, contract, and eventually
collapse. To circumvent this requires a continually accelerating systematic succession of
interventions, re-inventions or innovations. The advent of big data, machine learning and
artificial intelligence is an exciting development in addressing these major challenges.
We argue, however, that we will only have truly Smart Cities if they are integrated into and
informed by traditional approaches and the bigger conceptual framework of a Science of

Cities.

KEYWORDS

Perspective of scaling, Network theory, Science of cities, Socio—economic metrics, Growth of cities



o1 AI717F Bu7| Aol A9 QIZte] Aty 4] g0 A E Aolth = B2 Al S0l
SoME= e Y= 719 Ad] =0 AFE Aol AlA 148 71842 S7HA7L
=]

A48 B9, W 30409 FA1S RS v o 1509 o] EA|hE Aolt. ol - Yritt
Ae 22 A BN b A2 sk Lok Ausha oig Wnke 72wl ud

a5 259F Q17 1008 o Wi MRS EAIZ 2003007 25 Bk, F3o] A 2
S5 ko 20251 E9 1]F0] QA £A) QAPRRES] Felo] EAISKE Aotk F3 217
e gl A olFo tistel Hl%at Tgo] ofZeisket AlwolA WYL ik 1 At EAH
wepel A 8 S A oA 2, A%, B 520) ASH Zrtolck, i AL 2Ao] W

Q= 2EFAL 104]7] AGHFOR AT P WS WA S71e FRE SIAEA

2] B AE]ANA droll EAEA QL AFE 71 f1Fel

T} o5 £AIE shzzotof s o Fold AlYL uj$ Tk ofn 24 ol Bkt Aolth
FAE 927t A BASHE 27)skE4HQ) Agolehs 54 Aol gltk. e Qe wet
A o We) S, el R Lo theolol MRS TAlo] AUsH Brt. ol g Sof 22

71 5usto 7jzE B g Ahs A, 87 09 de AL o] 9l ASRe ofdA Bew Y

N

olo] W] % |, Q150 HEfel Sel7k Aol AL S8et A HAA so] A7) A4S
2] £A19] £ BrHE WAt S o] ofLh wet $els AFe B4 1,
SX)9] S5t 47, 21548 © 27 ofsfsior Btk ek A4 ks 3t olek TS Aasie

<

EE ARe] 2 F23 71E9] 4, 9] = ae IAT 5 Atk ool
=& ZA] thet ofsii= Qe FAo]al Wl =2]9] 7|9 Al 2828 S5 £, e o9

AEZ AESE ST ZAPZL FS0|AL oA MAYSAL o @A 7| sstH miEolls oEA BAE

14



olge] Al

ah

=
.

o &

5312 AlolHe]

S|
&

RS RN

b ghch. et wjgolelet

3|

o] Al W] of2oi)

e
o

EREREE

An
o] wh=A] WataL Itk HTofelet ARtEATE]

=
=

P2 ok 1 9

s

A g sfop o]

=
=

A A =

HE

¥

0

H

el

EERE S

2ol 7N

LN
[e)

7} 331 A =7 2, 13 7o) BldofE|e} | AlEE, Q1EA]

o=
=

tloje &

=1
=l

] &9A Itk oS 501

S

7Nkl = @ 7} QI tHBettencourt & West,

=1. O
Eie=s

h s

st & 2= EAI

o] 20| A QBIHIAE, 2013),

]

=]
=

B

20105 Batty 2013; West, 2017: Lobo et al., 2020; Bettencourt, 2021).

ol 9ITk AP 927} EA e Hol

3} A4, ERTE Ao o5 &

RO

A%} A,

A= e}
=R

by

2} S0] 29 FHAALo]7]

A7t
ol

oy
_

=

, Ksop

Py

©% oItk A HES e B}

A

o] te= Hi7d Al

Ak
J))

8.0 Ae otoltiolot &4, 44, Wsk} ek

=9 73%

saher], 1

Ao 7]

A, oA o AF9] 2], 1] wheh WA A

73]

=]
=

Qoist #2429

15



AP EATERE TR 2 F 71 BT eE ARAL ARV R0l S S F Q] FRe

R4 [}

E7HR ST UAIE AFH SR ofgljstal A AHE 48P ES F+ o lth

SN} A ofe) B4, A7 @, 8A, 99, A, A, A 52wk 247)e] AHgHeln A
el A7) TRl glrk B8 2R Aol e e B7hsi ool sl Aok SR
A e ofe] Al SaAN The Be EAolE oEsA] gk L Fike ozt
(acobs, 1961). 1% 5 G| HolA| = QAT A HHO) BE ZHe A2 Aol 9T A=
BAZ Btk SAVE 0 7P AR AR B0l 31 4 A9 A Agloleks 2o thgt o]

W2 I AARS SHZ 07 S0l QRAER Roshs 292 desiths 28-S AT

I AJ2E 9] BF BRof| A ERh 22 T 27t ThE ol o7 2] 23k ATtz ool 4 e 4
ZQATHMitchell, 2009; Kempes & West, 2020), 0] S =2\l S THA Q1 A7} F21H9 Yot =9 ot
SO A S 2R AQl F ot Eitd ke FAVE B2 B 5 B B 23 dod AET
A3 A|R1S) S F 11 T, n]=e) DURE B, ZIFA0] DA A9, nl=e] S1=2HET R
SOIth ol &2 F =19 Fit o= M= H-do] gltkal AAZIEE J2u I2uhorE ddR| o2

SloJAHA o5 H AL I Tl ThS- LishAE AAEo] 9gigo] HEALH

i
m
4£©
fu
fot
o3
e
-
ofN
rlu
s
[T
I
o
og
A
oX,
fu
2
iy
rlo
w
9
30,
rlr
>,
[>
ol
flo
o,
o
%
i)
oX,
2
o
N
M



J8 1. SH-MEH EA| HIEXF 2| AR
(AEZWE AA™ (B)XIGHE AIAE (OXEHY (D)AE HERZ

7 3ok STk Zolck, Ao Q= AlEIolA o Ae U/ HE S Eo) AdErt. AR
A AR} B AT, A7 AElo] 17 Aeolehi 2 7). o] 5 VIESIEE til Aol
Zelg PAfractl like W] AAME)N GFEAOR Ui HAA e v Ze) o))

1&4 0 2 AT AR THWest, Brown & Enquist, 1987; Brown et al., 2004; West & Brown, 2005).

|

N

ol WEZS] EUH B4, 5 48t4o] 1 el Holn] J|seHel AL RS testi

ANAQ) 72 B MHSE Uehdth o) WASS A2 gestat Aolar] B4 Ae) Ao
ST}, E3F BGRE, O|RE, ZHE, AB0|E 7lo| T} o) o] MAES /14 de) deinT A%
71259 Zo] NS BaIgr Satolse] WAKIher's L olCHA ARG S o] ArmE
$A817] 919 holl W sh oAUt 8A10] Folrh), $EH O 2 o] G X|57} 3/491 A5
APEIT). ol 21 TP L A% oie] AQARE-S 718717 3/49) ARo] Hrk, g

Blo]E}7} o] Mo v & B3RS T7 3004 B 5= it

f

=EPREUEEERPLTS
L2, QIR|o] B AIAE, RRRO| S8 ALY, BRFO| X



B53 83 M2 QM| 118 7 AL A BE AEIA ZFET TPl A RE tle
Zo], JF9] ol A7tA] UYERATH= A 0| THCalder, 1984; Schmidt-Nielsen, 1984). A|=0lli= HHZ QY
QEt], BE 1/49] Wigahs AoITHelE S0l A4S A47) -1/40) 31, L5e) 0] 1/40]Th),
webA A7 Azrolal FH S AYAAIAT BE THFe Fe AgoliE Az, 719,
JEE T2 iR 1/4 Aeehe HEo] w2tk 253 77} Qs $ATL o] 22 1R
H2S AAZQ RO BAE GGt Aol thE FERT} o] T ulidl, & A7t = uf
B T2 MY e SEHE FHl SA)7} ol q A7} ofue} oF 75%2] A} ol A7t B e st
T afeks ol A Ql 4ol thE £ Wit wEki Eo] T w7t E wiuict ofjuiA]
A Qo] oF 25% A%},

ol2l At Eelul QUgAR) TR L A

b IR S

10000
208
L]
1000 - .
wf
o1 100 |- -
Eﬂ N
-,
R
K - —
Y 10
71un|:1\
op3
1 23 -
=2 M
0.1 £ | I | | l
0.01 0.1 1 10 100 1000 10000
= (ke)

O3 3. ChAet S22 MIS | UTIHAIZ(AE)S ZIXOZ HAIS At
0|20A Ol =& Hiet 20| 2| 718717} 3/401 0HL 7RAT

18



YIS oA 7 o] Al 553 3201 AR Fsketths el B vl =5t

A5k 3Pge) AT SARe T o ofdl A At TezolA § Raegow

AR I Rk ABAY EAE Asks 3] o3 ol AR ke Aaige
AxH A3tsf gtk E EAE UEY A A|AE 0 Z 7|53ttt ueha] 783 2 A0 A A)7FA,

& AL, B ol Auitt ThE 5 Stal ThE GAret A|2], 28HE 2L IAT B A 2o

o

EAlE tiAE she] Mol 2715 sl @48 Aol ol o AmelA Lehdth

A A Fe 22 dad 53, AR, g, T,
Wz A% AW 5 AL AAE AZ A Qo] vIste] A 0|1 )& FsElA| 2718t o)
3 g3 243 2 offoll HARe} A, #3815 Hol= HHF el WH o] §leg AT
T AR E G2 O9 49 39 5 AT 71E B ROl uhE IR A A A A BE
RO 2 FASIIE T BARE ZA9] 913 A Feh FASHA| 24 0% LERT o] & 2ol

AAEAZE] W] IR BoAET,

R0} 794, AT, FE, WY 5 /A

EAE] 7RI W EQ] T ABE A2 AYElA S A B ol | A HIELISE BYslal, 1 HEQI=
22& A8k Hl 283t oUAE H a3kt nI7IA R EAS] Tt &84 HIEYS, SIRith
71U 71, e Al2ERE: oA 9f 2H 0] S H| AR Sol= Fato] ZA SR A glel e
gkl gtk nR7IA 2 & HEARE 33 SFHolojof sh=tl, =A9 BE AR} AE,

Aol ME|AE AlF3liof fithe SJu]oAth. okad] =A] R Fie] HR2 AP A4dtae

19



<+
0« 17

K

3 —
100 T T AF T T

g 2 41 Am .

.
<k 102k ll
0 ’

K o

10° 10° 10% 108
ZA 72 Al A2

I8 4. EA| f2 | FRA 2 2O HA|
2E R==710.85 2X= +HE Ol= 722 ZXME LEHHDE 2 2Ho 22 X7ty H2] 2= 7|2A1 20 2X RFoIT.

(A14:7H 1 vlEh 2 LERITE 2 A=l Kol 2K 0] ARV} o] ojr). 8 Aol ARE
075918, EAI= OF 0.852H Folt. o] 17 4] EAEIRLEE, §3 47) S7}o] s 7kl

A RS LRI Al ol 64 S8 20 R L) o] Iojze) #58 B 7187 0859)
H 7ptololl Bzt o] TR HHE 47 Moo i ohfet A7 A Ezok A T,

HEE 5 719 BE 7)Mol fEstcEllEt 9 B, o3 EAIS) TN EE SRS A7)
291 0] ZAE AR FoI7 A A2HE £A] 7T Ul B wjatch 1915 7N S o

mn’.
o
1o
Ry
ot
o
(i
u)
ro,
N,
1o
o
o
~
£
[
1
u
N
N
D
rC
e
i)
~
r O
A
oX,
flo
oxl
&
E
r {
9
&
b
>
1o
oX
17

20



Astel gieh ZF FEAE2 o] FTAE 210l o]FofA A, o]ie] Ae S4A o= ARt

FAHO £25F T £ FEOR 0F 4 AT HAL U KA 7

_,d
>
UE
rlo
O)’
i)
)
i

T 7RsiZIC). B] 5 Bt A5 350 RE ’EOITh AR UIEL)S £ o] 78Rl v =1 HiF LS
< Ga 22 AR 2AY AR R, S A7 12T 3A) LR THBettencourt, 2013). AF2)7A]
2 E4o| BE Hshe 24 HES A9 729 SRl HIZE7] wigel A4+ vt e 2l °

t}. gloJEjojA] ERlE] = o]H P2 T8 571 HoFTH Schlapfer et al., 2014).

B84 WEH Hololw BT A7 FEAGo] 7153t FEA, /19 2H 02 T AE
HESI=0] TR} AR BAL) Pes A AACIA Js] stk 1 A, £A AE} 2
Sfoiof wheh of A wiskAlol Tk Bago] Sitk. SiArt A, Baket FHsHA A7 Tiu] AL
AAA AT FEACR A% 1159] A4HAR Z7Heh A7 Aol A Eoh ksl A
O, BAPEAYSE o SAH NSA ARo] MEolZitt. 71k S| 2 W ] HH e
CRg} 22k Wk B Tl E T Qg 1, B8, SURAACOn A Ea,
SE7|, AFAUE B oF 15% S7RITE o] BYAE AAZoIH Bl Wge o =A7}

a « e e
- ‘t c
é u us‘ Netherlands
] Y
§ M ll"}'
g ) )‘.;
£ F
1?2 y
L -
» .
w o on PO T "I T | ] w o
LNPogudation| Population
b " -
F ol peass Rusr ’.*‘ { [l o el : f
5 " Y |
j " = g
T _ -
i i
§ ' 8 " 4
3! 4
' A
1 ] L] 1 n n “ S

O3 5. EA| QI CiH| ChS ALRIZRIA X2l 20H A
ATt "M X E= 1150 712 2O = BRI, 0= 20 E HS9| g2l LEHHD.

21



W Eo] L §5 A0l T AFE T2IFHA S ARk ol gl

S LG JER BA PR F AL EE WA 0, B A7F 15% Z7I ot

o5 A oA ABIA BN TPYE)7] HROIT 2 2, L A, A ES AL BE Egwla
ol% 7Ks 3 FafrlRA S STk ARKS L o B ST} /)8, Ba) 1905, U 28 BEe) we

7|HhetH EAI2 o] ERA| R 52 FAlo 22 F 0] ed T jF, S ARt ¥t w2

A2 AEEA QAT 10008 O] SAIE A7 BAL T EACIA S SR A9AE AT 105
w9l Aol w]slo] Auk 717 E<k 5 v wol WAIe Ao}, 12w 3 Folu} 1do] i Fol
20082 Mo} & Zorh. Q15 T 100l HIRE Fololet, Tejr i WEje] WES|ae] FKlols

EA T 2 EA o] WL Ho] FEsict, et SHAAT ol SAlo] T e AkA Blet 73,
£3}, 58 9shth tEAlo] AZsks Ho WY Wrt, vEgae] Sejsta) S0 net 42
TR ADSE AR BB T7]7E AL A7ho] PolA| 3L SE T B

m {
32
rlr

AR A BB 148 Rtk ol 248 SR Uehdth, BA] Rt ALSE 4R S
ey, AYE | G4 AP AQE H ) SEAES ARIEE o e o

Ch. o] BLE 852 15% 3ol w2t tizf A3, oS 7t AE2 S

£

kA o= AWTiARES Az, EAIZ, 719l FsA] fA (4ot viAl 23h)et A Atele]

Brown & Enquist, 2001),

oje} thxd o0& EA] At (e AIe 241, A4, E& 23D ] 2AH

_] (
)
rlr
s
e
il
P
N
_Oﬁ
T

¥

22



300

)]

- .
| = ]

60 120 180 240 300 360

0

Ltoj(&)

soict,

b

s

_q]

-(‘%]_

3

SEEE

= 52 5

e

7]
79} age) 5%

=
T

FdS A

X

ol

az

NTARE S

s

= A A7
4 502 57

et

=
T

el RO Th

2 =

}. o]

o] A

2] AS] A

o

T

7

1}
Aprzzolot 215414, 7]

5
N
2

ER RSt

(e] [e)
SR

Aoj=lA
7t Sol4o]

o s
20 st

ek 45120 5 o] o]

2AE 9

BH
)

JE} g g o L

] &3t GDPL:

o
gl
~N

o

¥

]

gHlisal, £ol/dol =gshy] ol F7 Pt

=AY

3ol

Bks

-
R

A ek 1= e

Ei

7 8o] A% =2

Hhplofof 3

84

gt} 137 w14 grom A Agle

AAF

o
=

—~~

XA
K

ﬁ
mly
o}

23



| Zujoje] 9%(1008H HA|ZAIEIS] Q174
[ mmeu
B 140iE Bujo|
" mm 20 o xg
mvrlTFI = =

1650 1700 1750 1800 1860 1000 1950 1680 1900 1920 1940 1960 1980
A

A CiEA] 4 XY 217 HAE 1900~2015 2icio] 21741008t

‘ .n rrrrri| | m || Il l‘

e o v (e ‘-v‘;|-|< a

I e E el ALHAL E9les 38 BT F2 AlLEE Zidolut 94, shithel]

A3to] Qlofof g}, 121 Wisks AAIS AAAstel T AAsh 2ele Fab o 2 Salses st
A ARSI A2Elo] Aot 55, Uobt $3)8 WSIES sh FUOE olast thgol:

2A49] sj=u 3pgo] Th AT 27)ska4Hel Aol ARl Tet o WA ol g3t
A7 B0l o o]ojA) L, ol M2 Ziglol} Balo g ¢sjslojofrt stk M| o] )
AEQ) Bl QIzke] Foldnt BAlslA o, A2kl 5185k o 1 nlelE ol ik meA
B A3He) A&l TRiTil e v S0l A, AjEe] <3t Q) o] 1 9o
Lpepgict,

1°)



o
(=]
=
B
"3
Rr
3
Fo
2
=

HrlolQitt. o5 7I&e FFEol= vAA A 22 E, s}, Ak, WX, ol sst

ARGE A S 7R ST A0 89 73A) Aol

5
rd
ot
i
10
o
1o
%
U
¥

223 Fo49l 3, Sale Folo|n o 2 WAL A% B oA AUt AFE N 5 Yo
QAo 2 o 7)1 gk,
2oaAE THE AAEQ ARbo] itk o] Eo] mhw X4l AL SIsAE WRlot gl

o WhE SE2 ojRojHol BT} = & AT Arkg 219 A ol Hlste] AP
hEE|ojof 3t} o) Teirke] W o2 S, WHE Aol W% D TAg A ze)
ghe] A1 ofmlE 200l I}, 1ol Hlatel] Aj7lelN FE), Hr)ze] Watel 4 o] Az,

Sluhalst T}79] sl tigh dlojel o] 2] o2& ARFE o 2 A|Astt). Thee] Q3 Al
olZ AIRF 1 H4l0] Fol Zajol =, AntEA|E|OlE Tkl AR 84 e 4] ik,

el o] AER 7]7Iu o] S sk AT A gotAal BA] g $x27F 4 o

25



L}
3
wr
=
)
)
=3

JEI 9. OlA}X-IO _;:z_jl |.g-_/'\_1‘|

Mol 4%
HE2 HMHCR S0IF(FHMLZ A0 0121 0|2 AJAR 12 0]01E = ALY, SO|F F0f| SHAI0|Lt TH2{TH] Teto]
O[O TICE. O| 2 M| AFOIZ0] Al AR =S AA 7 THA| S0

¢

el o ol oldai), e} S Qzke] Syl vjRH o Mt Sty 2 93] wh 4 A
SES 51 T7io] WkolA Y, WAl A1) Seoh BaEE wxle] ihe Bael wA] FEASH

T Aol H]ate] BRI TalRle. o] 2 Q1gt AE| A0 717, AL Brbu|atal 515t npdolct.

o] EAIet E=AeF Lo} o] B WA|S] F7) A&7bs/dE siaskd 27t o9A AAel
O|EH=AIE ofalistal 11 A A& mho]l thet Abalel Ao ¥igdsiiof gt T A4 <l M=
g2ithle] 27 I sithle MRS A HolA A5t AA= gHgsfioF stal A/ =AITEE
o S HI St Ak 22 5710t SAARTE AEAL, Z3ASIAL, AL, 42717
agtejof it gtnit) 2 2= A= S whekal AA| Aol il Al olH ofl& 7hsdt =L =S

o|go] Easitt. BirolEe} 7| AISkE, AR5 52 ofd SN A Sl ke didolth
I o] & 7o) ZAITEEL 22 T 2 71EA S £oll FE AL, 1 ol o3 FEE Alee

wg Sel QA AntEAEE 7H 4 9IS Rt

26



| Acknowledges |

o] 29 G171 A7 AW EE TofE T2 AFA oA ZAAFetAL At B3] AlY2 BEk&james Brown
3}, Bebo] ol AAXE Brian Enquist, B0l
Kempes, |2 |Hyejin Youn, U A SHE - ufA A et Marcus Hamilton and Markus Schlapferof|A] ZFASE
o} T3t 23 & 84 -Fo] & FAIEEugene and Clare Thaw Charitable Trust®} CAF F§Uthe} EH] A
WCAF Canada and Toby Shannan, NSF(XE.2& H$, PHY1838420)9] ZHAFsitt,

>4
E

Al T E Luis Bettencourt, &AM X Jose Lobo, 282 ZH A Chris

| References |

Ju—

. Batty, M. (2013) The New Science of Cities, 1st edition, Cambridge, MIT Press

2. Bettencourt, L. M.A., Lobo, J., Helbing, D., Kuhnert, C. & West, G.B. (2007) Growth, innovation, scaling, and the pace
of life in cities, Proc. Nat. Acad. Sc. 104 (17) 7301-7306

3. Bettencourt, L.M.A. & West, G.B. (2010) A unified theory of urban living, Nature, 467, 912 — 913

4. Bettencourt, L.M.A. (2013) The Origins of Scaling in Cities Science, 340, 1438 — 1441

5. Bettencourt, L.M.A. (2021) Introduction to Urban Science: Evidence and Theory of Cities as Complex Systems,
Ist edition, Cambridge, MIT Press

6. Brown, J.H., Gillooly, J.F., Allen, A.P., Savage, V.M. & West, G.B. (2004) Toward a Metabolic Theory of Ecology,
Ecology, 85(7),2004, 1771-1789

7. Calder, W. A. (1984) Size, Function and Life History, 1st edition, Cambridge: Harvard University Press

8. Glaeser, E. L. (2012) Triumph of the City: How Our Greatest Invention Makes Us Richer, Smarter, Greener, Healthier,
and Happier, 1st edition, New York, Penguin Press

9. Jacobs, J. (1961) The Death and Life of Great American Cities, 1st edition, New York, Random House Press

10.Kempes, C. P. & West, G.B. (2020) The Simplicity and Complexity of Cities, The Bridge (National Academy of Engi-
neering) 50, 4, 64-66

11. Kempes, C. P. & West, G.B. (2021) Understanding Cities to Respond to Pandemics, Chapter T-025 in The Complex Alterna-
tive: Complexity Scientists on the COVID-19 Pandemic (eds. Krakauer, D. C. & West, G.B.), 1st edition, Santa Fe, SFI Press

12. Kiihnert, C., Helbing, D., & West, G. B. (2006). Scaling laws in urban supply networks. Physica A 363, 96-103

13. Lobo, J. et al. (2020) Urban Science: Integrated Theory from the First Cities to Sustainable Metropolises, http://dx.

doi.org/10.2139/ssrn.3526940

27



14. Mitchell, M. (2009). Complexity: A Guided Tour, 1st edition, Oxford, UK: Oxford University Press

15. Schlapfer, M., Bettencourt, L.M.A., Grauwin, S., Raschke, S., Claxton, R., Smoreda, Z., West, G.B. & Ratti, C.
(2014) The scaling of human interactions with city size, J. R. Soc. Interface 11: 20130789

16. Schmidt-Nielsen, K. (1984) Why is Animal Size So Important? 1st edition, Cambridge: Cambridge University Press

17. West, G.B., Brown, J. H. & Enquist, B. E. (1987) A General Model for the Origin of Allometric Scaling Laws in Biol-
ogy, Science 284, 122-126

18. West, G.B., Brown, J. H. & Enquist, B. E. (2001) A general model for ontogenetic growth, Nature 413, 628-631

19. West, G.B., Brown, J. H. (2005) The origin of allometric scaling laws in biology from genomes to ecosystems: to-
wards a quantitative unifying theory of biological structure and organization, J. Exp. Biology 208, 1575-1592

20. West, G.B. (2013) Big Data Needs a Big Theory to Go with It Scientific American 308, 5, 14; http://dx.doi:10.1038/
scientificamerican0513-14

21. West, G.B. (2017) Scale: The Universal Laws of Growth, Innovation, Sustainability, and the Pace of Life in Organ-

isms, Cities, Economies, and Companies, 1st edition, New York, Penguin Press

28






Smart Cities
are the Future:

Futurist Perspectives
and Scenarios

A0 AHIHF
O] | &

=
e otRtel EEt AlLtE]| 2



HioI= SAH

Jason Schenker

Alo]& A Jason Schenkeriz BIEFRFOI R} FABALR, T AE|A] o] A H A
Prestige Fconomics@F F B AE QJAE] S EFuturist Institute?] §]&o]th,
(Z2L 0|29 AIAD, (<S89 mlE), K=& Alth A9 vl=) 5 A2t
=8, A71e] BRlA vEE Utk s A 368 A&tk 1 8
& g7EA 2011 o] Y8 S5 A% £k /E, v A &
267N WA AlA 19] AS7tell SFITh B3} -8 AS, S28ollA AAL
Q5 583, A v Ak @ A”o) 758tal Tk

chairman@futuristinstitute.org




e =E o

0| 22 A0EAEIE Foks 7HY S22t 7|=E MAlR. ot ANIEA|E|S| SX1t7|2]1E =2lok=H|,

017 [0ll= Af=] ZAet EH| eFEE 2ol | flet 32 E gdot= L0 FREL SMFte =27 g,

o

AOMEAE| 70| S50 28t Q4= O[2HAMQl Fnt 17|, 0Fg2| FHH0|Tt F20h9 W2 7|2

[ |

S EA 7= MEHO| =L, Ol AOMEAE|Q] Z2EHR T HAHOK ADEAEIZHESSH | fAgt

- =

Fg &%t 71X 7IS0It. 0] =22 Ol2d DJ2 ADLEAIE|M| 28Xl 7|=0| 2 2et tVsss

o R

G7IRICt 010 D2 ADMEAE| WL S 7i5etet F=Q 71219t X[HS Z2{LY | ffol Ul 7KK Ol AL2|2E

HIASICE Ul 7EK] ALt 2= FHI9E K|, B, 7155 #el0|Ct 0] 22 015 AlU=IRE 22 8olotl
10| 2Rt 25S SRl 2242 7isdS TITRIC. 0| A4S Sol| ADEAE| WES 715 o HE

-

EofdliC}. DFX|222 B1=0] 07| ADMEAIE| JHE S 71531X|, OEA o4 ADFEAIE| 71=2 THE

ol +ERICZM SIS = 4 USA| =9I,

ADLEAE], 715, Bt=, O], T2



e ABSTRACT e

In this article, Chairman of The Futurist Institute Jason Schenker lays out the most
important fundamentals driving the case for smart cities. He discussed the goals and
opportunities for smart cities, including the top priority of fostering perceived abundance
to ensure social order and economic stability. Mr. Schenker describes how successful
smart city development will require a futurist approach, tenacity, and flexibility of mind.
He also evaluates the accelerated adoption of remote life technologies during COVID-19
as a critical precursor of smart cities as well as the most crucial technological pillars of
success for smart cities. He also evaluated emerging technologies that will be critical for
future smart cities. Mr. Schenker presents four futurist scenarios to reveal key levers
of opportunity and support that can accelerate future smart city development. The four
scenarios include stagnation, continuation, reversal, and parabolic shift. Mr. Schenker
defines these scenarios, shares the beliefs required for each of them, and assesses their
plausibility. Using these analyses, Mr. Schenker reveals levers that could accelerate
smart city development. Finally, Mr. Schenker includes a discussion of how the Republic
of Korea can accelerate its smart city development and how Korea can benefit from

developing and exporting winning smart city technologies.

KEYWORDS

Smart Cities, Technology, Korea, Energy, Strategy
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e ABSTRACT e

Since the beginning of the information technology revolution in the last quarter of the
20th century, cities have interpreted the change in the economic and productive model as
an opportunity to improve their competitiveness, attract investments and new jobs, and
improve their public services through the use of digital technologies. From technology
parks to new innovation ecosystems, cities have been adopting different profiles as smart
cities. It has been one of the most important trends in strategic urban planning in recent
decades. However, the successful smart city model seems to have reached a turning
point due to new urban priorities and social sensitivities in times of climate emergency,
economic and energy crisis. The smart city ideal seems to have lost the appeal it had for
years for mayors around the world. There is even open talk of the death of this urban
model due to the uncontrolled risks in the use of big data and artificial intelligence.
In any case, technology is here to stay in urban management, but its role needs to be
reconsidered and adapted to new citizen priorities. We need to cultivate a new urban
culture for the digital era that protects the rights and freedoms of citizens and addresses
real social concerns. A true digital urbanity is needed for the time of sustainability and the

return to greener and more humane cities.

KEYWORDS

Smart cities, Big data, Digital rights, New urbanity, Sustainability
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e ABSTRACT e

Digital transformation has become an unavoidable requisite in sustainable urban
development. During the past decade, having a safe viable access to internet and
technology has become a specification for people to be able to fully participate in society
changes, including access to e-administration, academia, affordable housing, healthcare
appointments or online services. This social trend increases the digital divide for people
who do not have access to internet. Furthermore, in recent years, digital innovations
like civic technology, open data, digital platforms have changed how people understand,

manage and participate in cities.

Recognizing the importance of digitalization through current major urban development
trends, many smart cities and urban digital projects currently lack a strong and efficient
human-centered approach. Many local governements face issues in termes of resources,
staff-training and capacities to even start their people-centered digital transformation
within their own territories. Furthermore, various concerns towards smart cities are
frequently raised by civil societies, citizens and communities within cities, targeting
transparency, data surveillance, private ownership of digital public goods or a lack of
inclusion that directly impacts the most marginalized groups such as women, migrants or

the youth.

Taking into account the necessity of building more sustainable, inclusive and community-
based cities, many municipalities recognize that a multi-stakeholder cooperation is
needed to build a better global smart city vision. This overall view shall center the human
approach in its foundations as it is crucial to build a solid global outline that will benefit

all cities all over the world.

UN-Habitat has already taken clear steps towards the implementation of a



human-centered smart city approach by launching a new flagship programme in 2020
called “People-Centered Smart Cities”, which focuses on respecting human rights, ensuring
that the benefits of digital technologies serve all populations and that smart cities align

investments in technology and data with urban development priorities.

Following the launch of this flagship programme, UN-Habitat has published a serie of
six playbooks dedicated to the People-Centered Smart Cities vision. These six playbooks
present the five founding pillars of the People-Centered Smart Cities programme which
are empowering people, making access to technology equitable, responsibly managing
data & digital infrastructure, building trusty by securing digital assets and building multi-
stakeholder capacity. All playbooks have different topics such as centering people in
smart cities, assessing the digital divide, adressing the digital divide, shaping co-
creation & collaboration in smart cities, building & securing digital public infrastructure
and building capacity for people-centered smart cities. These playbooks are meant to
be tools for local representatives and staff to be able to understand UN-Habitat’s vision
on more human-centered smart cities and how to implement this model in their own

territories.

Furthermore, UN-Habitat is working directly with Member States by supporting them
to develop more sustainable, inclusive and human centered visions in their urban
development programmes through National Urban Policies, as a national urban policy
tool is considered to be one of the greatest instrument to developp safe, sustainable and

inclusive urban changes.

Regarding these perspectives, this paper sheds a light on the specificities related to a

human-centered approach within the smart city, through a brief history of smart cities, a



presentation of the people-centered smart cities vision, a case study and the presentation
of the five pillars of the People-Centered Smart Cities flagship programme developped
by UN-Habitat. Finally, it opens the dialogue about creating an international guideline
towards a people-centered smart cities vision that would be shared between all UN
Member States and create an overall standard for better, more sustainable and inclusive

cities within the current digital transformation our society is going through.

KEYWORDS

Digital, Sustainability, Smart cities, Inclusion, National urban policy
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e ABSTRACT e

Smart cities have captured many people’'s imagination and such interest cuts across
the public, civic and private sectors, and both in developed and developing countries.
The World Bank has supported developing countries through the Global Smart City
Partnership Program (GSCP) in navigating this fast-evolving and complex field. This paper
presents GSCP’s engagements with developing countries in defining, planning for, and
realizing their smart city goals. Using several successful engagement cases, the paper
demonstrates how both high-level strategies and specific solutions can contribute to the
aspirations of developing cities and draws lessons for better supporting them, mainly by

strengthening the link between upstream and downstream engagements.

KEYWORDS

Demands for smart cities, Developing countries, Top—down and bottom-up approaches,
Smart city portfolio management, Institutional and human capacity development
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The needs for resilient and sustainable infrastructure continue unabated as demands for
improved and equitable services are increasing globally. Whether drinking water delivery,
waste- or stormwater management, energy services, or transportation mobility needs,
public funding and financing of infrastructure is under pressure. This demand is resulting
in private sector engagement to meet the financing gap via public-private partnerships (P3).
A key challenge is the mismatch between capital performance expectations and long-term
cash flows from public infrastructure design. Most investments in infrastructure projects
take the form of bonds, public and private debt and private equity, types of financing that
cannot be easily converted to cash, or do not reflect up to date asset valuations. This limits
the type of investor who will engage in projects.

Digital twins provide near real time insights into asset performance, structural health and
use. This transparency of information has the potential to decrease the cost of capital to
build and operate services, by lowering interest rates and improving credit scores, and
will impact digital project delivery through performance-based financing and integration
of blockchain tokenization. The increasing consumerization of infrastructure services is
resulting in new business and financing models, insights in the potential for new revenue
streams, and coupling data to automation of financial transactions using software-as-a-
service (SaaS)-like agreements.

By envisioning data as the informational stock of infrastructure, better pricing of its value,
and improved liquidity of investments, are already starting to change project designs and
financing mechanisms that maximize performance delivery. Importantly, by decreasing
reliance of infrastructure financing on the community tax base of communities, access
to quality infrastructure will become more democratized, as data-driven revenue starts
contributing to the funding mechanism. This paper discusses how application use cases
are exploring the potential for data-driven funding and financing mechanisms by leveraging

digital twins of infrastructure systems.
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In the past decade the digital revolution has changed the way cities are managed, and more
importantly on how stakeholders interact with providers of various urban infrastructure and
social services. These trends have given to great hope that smart cities have the potentials
to revolutionize urban governance. This paper argues that while smart cities are viable
concepts in the more advanced countries (also described as the Global North) the application
of similar ideas in developing country cities (described as the Global South] require some
key constraints to be addressed. Three constraints are elaborated. The first explaining
the massive infrastructure services gap that requires to be bridged, but for which public
financing is inadequate. The second constraint describes chronic institutional inertia, which
often diminishes the capacity for effective planning and delivery. The third constraint is
the presence of incentive incompatibility because market failures result in the inability to
complement inelastic public finance with interest from global capital markets despite the
attractive city-level opportunities to support low carbon investments. The concluding part
explores some options for addressing the above three constraints. It emphasizes the critical
role required from city-level leadership to attract green finance by offering “climate friendly

products’ that serve the local community while also benefiting the global commons.
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Urban
Strategy:

Local Digital Twins
for Sustainable Mobility and Livable Cities
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The battle for space in cities due to urbanization in combination with transitions in
mobility and energy cause big and urgent challenges. Local Digital Twins (LDTs] are
gaining popularity in cities to help to gain insight and make well informed decisions
to overcome these challenges. Amongst other issues, interoperability and perceived
practical value tend to hamper the large scale uptake and practical applicability of LDT
technology. This paper describes TNO's Urban Strategy to build Local Digital Twins for
Sustainable Mobility and Livable cities. A technology overview provides insight in how
the software components are developed along with an architecture to allow interactivity and
interoperability between data and software components. An overview of models provide
insight in how science in different domains is being made applicable for interactive usage.
With examples in Delhi, Singapore, Curacao, Antwerp and Amsterdam the practical
applicability as well as the implementation of Local Digital Twins are demonstrated.
Lessons learned from these examples are that, beside a sound technical and scientific
approach, features regarding interactivity, integrality and interoperability, key elements of
successful LDT implementations are 1. Collaboration between city operations and innovation office,
supported by elected leadership; 2. Cooperation with local stakeholders (triple helix), requiring
interoperability of data and software components; 3.Connection to (local] knowledge institutes
(e.g. universities) to secure the exchange of knowledge and local capacity building.

This way Local Digital Twins can contribute to Sustainable Mobility and Livable Cities.
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Smart City realizations are driven by urgent and complex needs. Making a city “smart”
means performing a more efficient and inclusive management of services and turning
the city into an ICT enabler for innovation, economic growth and well-being. “Smartness”
is also about using the right technology to exploit data purposefully, enabling better
decisions and automating processes, to ultimately improve the daily life of citizens, ease
business operations, and grow life and business opportunities. By adopting common
standard interfaces and information models, and evolving their open data policies,
cities can follow the steps of a digital transformation journey to achieve these
objectives, minimizing efforts and costs, while maximizing impact. Teaming up with other
cities and becoming part of powerful ecosystems in which they can connect, collaborate,
co-create and co-invest. Ultimately, joining forces in such a way, can unlock additional
values coming from the creation of a sustainable single digital market of interoperable
and portable solutions that can be adapted and replicated according to the needs
of each city. Cities adopting this open and forward-looking mindset have already proven
to be quicker, less trial-anderror-driven and more efficient in their investment plans, as
well as in the creation of higher citizens’ satisfaction. Cities are increasingly adopting
FIWARE to combine the power of data technology with inter-cities’ collaborations.
FIWARE, as a world-wide leading Open Source technology in the digitization market, has
become the de-facto standard for Smart Cities, and as such, helps cities” decision makers
and system integrators alike to incorporate standards for stronger interoperability, faster
time-to-market, security of investment and replicability (portability). Avoiding island
(or silo) solutions of just one single city or territory, prevents cities from losing
out in innovation, best-practises and cost awareness. Together with its ecosystems of
members, partners, iHubs, evangelists and academia, FIWARE also acts as an enabling

force for inter-city and inter-country collaboration and co-creation.
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e ABSTRACT e

Digital Transformation and the COVID-19 pandemic made the Korean government realize
that it, too must change in order to survive. Current issues ranging from silos among
ministries, limited data openness, experience-based, rule of thumb policy decisions to
public services that fall short of people’s expectations call for a completely new approach
different from the one we have seen so far. The solution presented by Yoon Suk Yeol
government is Digital Platform Government, a government where people, business,
and the government work together to solve social problems and create new values on a
digital platform where all data is connected. It represents a completely new model where
the government collaborates with the private sector and becomes an innovation partner,
instead of unilaterally providing services to citizens. The Korean government’s plan is
to open data and services hitherto blocked by silos and work together with the private
sector on the digital platform, which will translate into better services for the public,
improvement in the way the government works and new opportunities for business to
create values. The close collaboration between the public and private on the Digital
Platform Government is expected to take Korea's digital government - which is already

world-class, to the next level, accomplishing historical achievements as a global leader.

KEYWORDS

Digital platform, Digital government, e-Government, Data openness, Innovate the way the
government works, National innovation strategy
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e ABSTRACT e

Countries around the world including Korea have put great efforts into building and
demonstrating smart cities. Nevertheless, such efforts have so far failed to lead to data
standardization while smart city services designed to solve urban problems and make
the lives of citizens better are independently provided through individual platforms. Data
collected and managed by individual platforms lacks compatibility. In addition, Internet
of Things (loT) and network technologies for data collection also lack standardization and
the collection costs are high.

In order to solve these problems and build a smart city standard model, the National
Strategic Smart City Program was launched as a national R&D project. Daegu City and
Siheung City were chosen for demonstration where data hubs were built and smart city
services for mobility, the environment, etc. were developed and verified. This paper will
introduce the results of the smart city demonstration and present the way forward for

expanding data-based smart cities in Korea.

KEYWORDS

Data hub, Living lab, Citizen participation, Smart city standard model, Service demonstration,
Mobility, Parking sharing, City safety, Emergency rescue, Facility, Energy, Prediction of air quality,
The elderly living alone, People with disabilities
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Growth-oriented urban development brought about a new set of issues to modern
cities such as environmental degradation and pollution of water resources as it caused
erosion of the natural environment and excessive consumption of energy. Environmental
challenges that transcend national borders have led to a drive to build smart cities
to enable sustainable growth where nature and the city co-exist and to solve urban
challenges by utilizing modern ICT.

The Korean government selected Sejong and Busan as pilot cities for a national smart
city project, implemented bold regulatory reforms like a regulatory sandbox to facilitate
private investment and provided the pilot cities with strong, multifaceted support such
as government R&D investment, allocation of policy budget, and promotion of citizen
engagement while K-water built Smart Village to expand people’s participation and
minimize the risks of the smart city project.

Smart Village which consists of 56 residential units is located in Myeongji-dong, Gangseo-
gu, Busan. All units were occupied as of January, 2022 in the zero-energy residential
complex where 41 innovative technologies(services) were deployed including a smart
water purification plant built using K-water’s technology. The Smart Village was
created with a Living Lab concept to collect feedback from residents on the innovative
technologies(services) they use and experience in the complex. The outcome of the Living
Lab to be accumulated over the next five years is expected to help to build a sustainable
innovation ecosystem of smart cities, thereby ultimately contributing to realizing the

nexus of water, energy and city.
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As urban areas account for 70% of global greenhouse gases, urbanization and subsequent
industrialization have been considered as the main culprit for carbon emissions. Buildings
and transportation are main sources of carbon emissions in urban areas. In other words,
the way we live, and travel has great impacts on carbon emissions. To reduce carbon
emissions by improving city’s energy efficiency, urban areas should be developed for
high-density, mixed-use purposes. It is necessary to achieve an optimal density that can
efficiently provide public transportation and energy and establish an urban structure
that reduces overall mobility demand with compact land use and rational distribution of
functions for proximity of jobs and housing. The transportation system should be built in
a way to enable different means of transport that people use to move in and out of the city
to co-exist. A right level of density and well-conceived transportation network planning
will encourage the use of eco-friendly means of transportation to reduce the use of
private cars. In addition, well-preserved green spaces in cities in harmony with developed
areas can be used as resources for carbon absorption that contributes to the transition
toward a sustainable net zero city. Lastly, cities should give a priority to carbon zero
energy independence in setting the goal of smart services. A long-term energy supply and
management plan needs to be developed by simulating energy production and consumption
at the city level. City-level renewable energy supply and smart grid planning will help to

shed light on how to achieve economic sustainability of new energy.
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e ABSTRACT e

Urban resilience has attracted great attention from cities around the globe over the past
two years in the post-pandemic period as they try to return to the old way of living. At the
same time, services based on new technologies such as Artificial Intelligence, drones,
robots, and Metaverse have emerged in different parts of urban spaces, accelerating the
transition to smart cities.

This paper will look into in which direction smart cities around the world are heading
from a policy perspective in preparation for the era of digital transformation and faced by
the new internal and external environment and what are their main characteristics based
on smart cities index data. Main trends discussed in this paper are: first, citizen-centric
digital inclusion policies and services to narrow down the digital divide between different
classes of society, second, emergence of Smart Resilience, an approach designed to
implement data-based policies and services as to how to overcome and respond
from a perspective of urban resilience, third, urban intelligence and democratization
of innovation to cooperate in different areas and advance together from a view point of
intelligent technology and innovativeness in the city, and lastly, the emerging concept
of City Logging through Meta - Twin transformation, what are the key elements of
new, emerging virtual reality technology and how these elements have converged and
developed. In addition, main issues will be discussed to shed light on the way forward for

smart cities.

KEYWORDS

Smart cities index, Digital transformation, Urban resilience, Digital inclusion and innovativeness,
Urban intelligence
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