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EXECUTIVESUMMARY

THE TRANSITION TO SMARTER
CITIES IS DRIVEN BY A NUMBER
OF FACTORS ACROSS THE
GLOBE, INCLUDING:
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GLOBAL DEMONSTRATOR

LANDSCAPE
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OBSERVATIONS ON THE GLOBAL
DEMONSTRATOR LANDSCAPE
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Technology-led demonstrators
7le 2 Hr

=4 BAE sj@stels 2ntEAE opgitke] uhet 4 E L SAH AgHRhetorical
Situation)olli= £ B2 HEE 7|& Aldez Eyth EA ZAE AT S Fe
A8 3 = (Societal Challenge-based)of 718kt g7} € 25ttt A o] EelE ), &
E0l, A 4 (Congestion-focused) tl& thefdt Aol o8] &2HE AIAT 5= Utk

Funding of demonstrators

grie qm TAEs B2 /)N BUS LGt 4TS 2T AT AT U

gz gs U3g HAE IZeE thEt HAEHE S 2 FF HEFOR Aagd Aldder

A A7 Aol e AL A gtk o] BaF JN A BUe FE SeR
A8 ZAEA gAy] FRAT Z2AE G Moo A4HS AT AR 2]
242 3857 98] £UL FEFHA B A0 AT ol B BmE Ao
zzAEs Rtk AT Axet B npY E9E 1RE

CHALLENGES AND LESSONS
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olo] 4@ 9 w7 WUAHRE 7)5o] FAste] BE olsigAAe] B;e} 7|7t AXsha
QL W A AAA Bag Who] 7Y, 48 U ASHES Pk

ARAE obd ALGATE NAE ol 88 4 YES B ARA AU BAEHE B, ol
#742 E¢ A Feo|(Plug and Play) =olA A9 AE5HA @

Success Measurement and Scaling
AT 24 R 2493

AU ERUE AR SANA U3 EFEE AT S USF AT A
AU SE nhetstA 2.
o= OIT 44 718)9) shol el (Pipeline)& AT 4 9k FEVoh BshAe,

He g4 Z2REY JAS bR b ofgwe] d9 &, AlF 29 SRS Tt HlRoA
qlgich, Z2AE 27)0) M4E 712E 5 G UEE £2HL P 6 ofel Ax FTHel
27 Ao HgstA) gkt oS W3] 9 AgH T, B ThE 2A 29 AH|A B Y
YRt kel BY A2 RS Agel BES Aol AAUYS FolstA s 91 thedt 22 ofe A
AZSt=E ARt B3 FAls Ast H2E o] AR STt
27)0) FHAE B7h W Brho] U BE BAo] - HEUY, B2 24 Y L FaY Jud
AEHE FFol st Zaae AT e x4 A mAYS
MZ2-& AJAe =2 &3 (Scaling to New Markets): cHEE Y Y A =g dea A
714 e] Eﬂ S AFeE S 5 e AFS CAA B ol A et SRAS RS
Au| A8 LS BAES 4 glofof w}, Hm U= FA|, WE U A 719 Fol
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SMART CITY

DEMONSTRATORS

INTRODUCTION

The Smart City Agenda
The Role of Demonstrators

THE GLOBAL DEMONSTRATOR
LANDSCAPE

Methodology

City Services Demonstrators

Smart Utility Demonstrators

Smart Health Demonstrators
Connected and Autonomous Vehicle
Demonstrators

Last Mile Supply Chain and Logistics
Demonstrators

Next-Generation Connectivity and
Data Demonstrators

Observations on the Global Smart

City Demonstrator Landscape

CHALLENGES AND
LESSONS LEARNED FROM
EMONSTRATORS

Local Authority Capacity and

Engagement

Access to Physical Assets

Access to Data and Digital Assets
User Research and Engagement
Funding, Costing and Sustainability
Models

17

17
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Innovate UK is the UK's innovation

agency. Innovate UK works with
people, companies and partner
organisations to find and drive the
science and technology innovations
that will grow the UK economy —
delivering productivity, new jobs and
exports. Innovate UK is to keep the
UK globally competitive in the race
for future prosperity.

CONTENTS

S8 A g7) 0, AT 37 4 22 gxka gL
Ad o Exstn A4 o A4S dZAsIEE 349
Hsta gk, A7 o8 A ol et B RS
Hsh] g AalFel HTEL 2 5 YL
2ulEAJE] g 2 (Smart City Demonstrator)

A 29| HloE 7HAE Al dshs WRolt
tAd 7le 24, BA 2 A 2AE MEs=
ol =&o] "ok AFAd 2 71dS AT A
e 9 BRIt ABEY 9 F47|YH0l ARlEol
A3 dsta 24 5 Qe FREL AT 58S
Z A5}

o] Blmr} oA L FHAT e HalFel
T AT 71308 SAPEA et ArtolES
AFsh oleld EARE o2t Tt e R

(Digital Footprint)E 2% & EAE: oz
FATE AFAQ AAE AFsHe o =20 2
Aolt},

INTRODUCTION

THE GLOBAL DEMONSTRATOR
LANDSCAPE

METHODOLOGY

CITY SERVICES DEMONSTRATORS
SMART UTILITY DEMONSTRATORS
SMART HEALTH DEMONSTRATORS

CONNECTED AND AUTONOMOUS
VEHICLE DEMONSTRATORS

LAST MILE SUPPLY CHAIN AND
LOGISTICS DEMONSTRATORS

AND DATA DEMONSTRATORS

NEXT-GENERATION CONNECTIVITY

SMART CITY
DEMONSTRATORS

A GLOBAL REVIEW OF CHALLENGES
AND LESSONS LEARNED
vl =A] JHEE E(Catapult)= = E HAA Eﬂlg}
Pt =A] 129 FAS AFert JHHIE
5 275 A5 Aal =A Y] FE Xl’il
Rk, FEUAS FH3L, ISR F7,
714 € ARlo] Ao g FHE ¢ Sl %4 Y
HEZ 7|8hE & 20tE FAYRAE 530 0F
ot AL g Yt
AUtEAE &34 9 AH| A JfE HAE 9 5t 7)51A]
A 2L AT FEE 7H&stethe dbEel H2
P2 =X 7|9k flEE AP o] HEEY] BxEE
13 A4S ATToZH =L
2 qdEHoy oby FRE HAAY

o ol Al A 0T ABALE Aok

Aoltt, olelet ol nldh =4 AHBEE A =

7 Z2A=] BE AF) 919 ol g
24 B3 e 5 Qe Ae 83 olsja]

93 FANT AT BEL SAWY
NICOLA YATES OBE — CHIEF EXECUTIVE OFFICER, FUTURE CITIES
CATAPULT

o

b %

¥ N

)
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“A COMMON APPROACH
TO ACCELERATING THE
DEVELOPMENT, TESTING
AND WIDER MARKET
CREATION FOR SMART
CITY SOLUTIONS AND
SERVICES IS THROUGH
THE CREATION

OF CITY-BASED
DEMONSTRATORS.”

Nicola Yates OBE
Chief Executive Officer, Future Cities Catapult

1 INTRODUCTION

- Qo) gk B2t 71 (Growing Stress on
Resources): =A] A1} Au| A7 Z716HH A
AEYAS BT gt AT, g A5, =A] o4
a9 Bt 94T B aTAY,

- BA%eE ol =g (Inadequate Infrastructure):
AT F7h2 Q18] =A] oo gk Ak
A7t gk,

- A53t= 314 EA|(Rising Environmental
Challenges): A= HAA v #] AJ4k2] 80%
= auste AAA 24 7ks HEF] A9 BY

THE TERM 'SMART CITY" IS POORLY
DEFINED; HOWEVER, THE MAJORITY OF
DEFINITIONS INVOLVE THE APPLICATION
OF NEW TECHNOLOGIES, DATA AND
CITIZEN-CENTRIC APPROACHES

TO IMPROVE THE PROVISION AND
OPERATION OF URBAN INFRASTRUCTURE
ALONG WITH THE DELIVERY OF CITY
SERVICES, WITH AN ULTIMATE AIM OF
SOLVING A CITY'S ECONOMIC, SOCIAL & HES AA R, olF Al £ 7] ot

“AOEAY £74 U
B2 913 A, gaE
2o §e A% BEE
Mot Qw32
P wA A R g

TE= Aojtt.”

FEFE A3} 2A e A 2ot iSRS
Zo17] AT =& 7]&oof girt.®

- 7)€ o] w2 A A&+ Rapidly Improving
Technology Capabilities): 7]<& 4 djo] g 9]

N2 BHT} AZ Hg AR A7} Az S
SRLEAE e G0l BashA BeE A et h=e _ﬂr aned _ " .
UM ESET AH| A Al St bt ag

g R Aol B9 B, A L 8 R A _
EAE AP 9% T3 2wl I =X Aol maH e E A E WAL = A SFAE I, HAs R AT £ A= A
A2 A2 8 =A] olZabe] AT 9 L9 oleh ol FHZ FRlol Al = o, W A= Alsste] HEE AT 5 A T ol T
AR slat Az 712, dolg B AR B4 gm o e otle] FEsk o WAl R B HRTt ol B Ee
o] W go] TabEITh2 Z1E7WdE A5 SAH A =l slew, o1g FAF Bbet op el ol ol eARt 7ke] WY

AND ENVIRONMENTAL CHALLENGES.

1.1 THE SMART CITY AGENDA

HAE HE S AAgtt foj2,0] & d92
Al ez Agd Aol

gl L2 E(Demonstration Project): o}
tholol 2@ AT o a7 Hm T2aEo]

l'

=

N
Za

MarketsandMarketse= 2021 Al A A0tEA]E]

AA FE7F USD 457.0 billiono]go o, 20261

74X USD 873.7 billione.2 Z7}3 Aoz oAt

2ULEAE 2 Y] AhE tha2 TR AAA oY

8.0 &sf o]Foit} 3

-+ =A3} Z7}(Increasing Urbanisation): AF2E-2

ok TEEE EAR o|Faw gon ng
7187} Z7keta o= 9@ wg Al 2ol dat
Aol S7ksta Sl 2014 o= AAIA
Q19] 54%7F A A Fof Agten o]= 2050
W7HA] 66%= F7He Aolth, FxolA=
Q1 TL2] 80%o]Ako] 2030E7HA] EAISHE Ao s
of et
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T3 BAF P23 T AAUZ L 2y 2
29 obx) HAE W AL g2 o2 ¢l
AAAR R vAAF HHE 91} A= & 7oz

FEE AUEAE HE2IF 22 E oA aL QlTt,

1.2 THE ROLE OF
DEMONSTRATORS

Hi2o| Hgt

EEERE
Ym ofz
Aulz R 219 A

A8 AR A

1=
4 fo

A ANA = vepdt}, JFo] BAE A= ghokx|nt
Aol AeE o Ao}l vhE2 o]lHo]Ad
ZEA A0 7|2 @47 golEe )

Aol BAER = GAT AFo] e
Algfjol UHEO FA] ZRA| AL 7|2 QAT

otz Rt W2 ghoA HEe AAE LR E
7)€ 716 H2E, A2 H2Y2 =g /i g4
A 7 45 L AZE &7 9 Au|29
feAlo]& Hof o] 27|71A] Tkt HEE 7HA
Act,

o] olpB|XELE B4 7t BRE = Y
Z2HE B Z2HE IS 78 T Bart o
LAY N bR AE, £F4 B ARA E 7|2
Azt B oy g2 Z2AET} XY=

g & A Hogn, ZledsE=(TRL),
UE FREE 2 R AE W9 SW) L 243
odd Aol FA=U.

o=z} 9l ZPE FA3HEnabling Infrastructure
and Platform): 718 A Z2AE Qo= 2|9
ATE Y Ay ZRAES AYT 5 Yk oY
712 Y Qe Be EFREY EA47 g R

kA<l 7| 7K Qe Bk ZREL e 2

- Bl AEH| =(Test Beds): AlF9] Ad, N E=
HAEZ 2 Y5t B84 B 7MY QdzE=2
ZZHE AFSHe £FH A ZHES
A g3t} ¢ o2 Eo] Power Networks

Demonstration Centre7} 9t}
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& S
> O L o)
& I S S
@ *~ @ .0 <
% Q& Q & > O
¥ > & < < g
L IS IS o & S
9 g o > o @ o < &
< S O ¢ > & © & XS
QJ\ 0 8\ © @) 2] _ﬁz’ <
O & & $ O o S L &
¥ S o & L g & d
Q N Q Q Q ~ N g @)

T echnology

R eadiness TRLT TRL2 TRL3 . TRL4

L evels

Technical
Demonstration

/ Large Trials
/ and Pilots

Small scale & Smallto

TRL6 TRL7 TRL8 TRLOS

Commercial
Demonstration

Projects Projects
Technical proof of /‘ Technical proof ® Providing
conceptsin control\e/d of concepts in real commercial viability

environment / environment (in situ)/ in real environment

e Large Scale

medium scale

Type of Demonstration Projetcs

- Y (Living Lab): o€ & A o= flAT,
ENoLL(European Network of Living Labs)
< AA AN EFA B AHE T 3
B2 A G A8 FH AEE FA
o= AL oz Aottt oS £ Smart
Mobility Living Labo] it} 7

- 9]= 27 (Proving Grounds): A2} AF 3t
THE Hro WM =2 AR HE 45 2=
Ao N2 $FAY HAES 7Hs5H
Sh= 371 HAIL, 719 9, FAE &3 AES
Z338tt) o & E9] Millbrook Proving Ground
7k At

c H|AE Y E I (Test Networks): | 2& A=
% Au]2se] T2 EEto]B S 93 YuHoR
HFHA 5202 AR 5 Qe IEE dAE
A YEY A, & 5] Things Connected
LoRaWAN™ Y| E ¢ z0|t},

- 7FAF g2 Z2E(Virtural Demonstration
Platform): @, 7} Ad, AXAE A3 2
JEof| AR AR S 7HssHA she AA 9
29 gxd §& 8 o & £ Virtual Singapore
9ol

=2 AN0a

o] olsrelZE | B3} =0|F A3t A5 ol
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UEE 712 =zt 9 SRES THHCR HAE
HE 2 olgts o= A3 tB Z2AEE
HHE AxA Gl o3 FrEHE= A7 BAT
HAEHE 2h4e dutdos o 7

SFH LR ol BARTE ThFRt 2 DA A Al
B8 5 Y. WAL QutHow AHH B
2244 7o) gt tj7t2 AFHY. o2 A
GATEway A4 EH]E] 7|9k &35 2=F A =2
AE7} 2] Smart Mobility Living Labol| A
FHET o] EA] 7|8 HIAEHE 22 ET
MOVE_UK Z2AEZ %33l ojg 712 2 gm
Z2AEZS JAYPstar Uk,

TR HAEHETL RS A2 AAA A E-S
Al Z2AE7L AR AuPEAE SR 9
8 LYLE oJojA = HEE T3] EET

Il = 75, o] oYM E|Hof= et R o]

A% 43 gl

oleist o2 mjY) =A| A BEL o]
QAtelE7} nleo] g ZAge] Qo A4S
Yt HFE ATEE AAY 4 YIS PshEA
ol 2ukEAlE Agiel A e 4 G AE
olefal7] el AT AT BEL AT Yot
o] A7 ATE HIFO ol EEL TheS BEE

s},

L 22 ATEAY YE AEAA 0T AT Col A9l AR, A L we] DA Hje
cHme BE, F=, AF B, A A L ANS BEL WHRD FH

BAY FF vpot Hmold ZHE BAE FHIE FA2 P
L TRFRE A1 Bobol Al HlmEe] A& AMA B Pz

w4
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2THE GLOBAL
DEMONSTRATOR
LANDSCAPE

DUE TO THE HUGE NUMBER
OF DEMONSTRATORS

BOTH WITHIN THE UK AND
WORLDWIDE, WE HAVE
NOT ATTEMPTED TO
IDENTIFY ALL EXAMPLES.

2.1
METHODOLOGY

G HelollA SE-E d= A7 Q7] BZe] ZE
AHE At 3 A =sA] gkokth, F= Ul H2E
Adste o AdEo g 2HH =YL 7o
FAHoR % Y T2 aPL TIAE
A& JRE ok Qo HEE 27| A4 & H=2
A7 W AR 2Pl e RAREA 7)uke] A
WAl A YaFolA GA HEVHY A
AR 3= ATt

AHDEE A7 F7] ¢ g2 wif deE
A&,

AR, AutEAE opxlictet 7 TR AP 7he| e
9 A A E AR o] Aat ok FFof tigt
Argoll FA5sHA =3t

City Services

A Aua: EdE . 15), golg,
A2E fuxHE 9 335 kA

o= 29t

1)

Smart Utilities

~ Qo ~utE geaje): Anbe e}
L

AUtE 2| E §i X3

.)))

Smart Healthcare
AnlE AAA Ol Y B UF
g 9 o A% o= 23

ks

Connected and Autonomous
Vehicles

AA7|9 A& A SR}
A e B ool ] SAE A

o= 2ot

Last Mile Supply Chain and

(p} Logistics

e e
e 4 =8 Wi :

S Hr 2

Connectivity and Data

79 EulEl gl glo]#: loT,
LoRaWANTM @ 5G g~
WEYS @ chpe FAH A =4
A dolg SHE =3

EA), 7 4 Bobol A th3a 2L WA WA E Agstod

E4 b Z2HE gl HAEHE S74& AEPH

Size

TR FE QR gE2 23& F9oH,
TeUE e E o] Ako] 27] AFS A Yure
Hi e Q2 A9e tie dus=

2Rs

Demonstrator Location

ol R AN A B R Lo
FAE AR EYE 3399e 7oz
279 S SHFoR R
g, olgdt HREL 71E A4 el
ZE23 (Retrofit) R 2+ HAE
B4 o & ol 4 97 Yol
Hake WE A EER o4 HRES

$HH o= et

Status
Al gzl digt A1 AE A

Geographical Spread

A2 A BE: 2 Bk opzt 2R Koz
dEs} e BEHE AL 2R o

Ak,

o] 7]&ol %A k= Al HEE o]F =99
SUZL2 JAAIES AT olF7] wZol ZFAIZ T
o] YHES AMESI F= HlollA 907 °] 3]
glxef of 6079 HlRE IAF o2 IR &
Ao A ol gixo digt /e g Algsta 8
EJE=E AEAN. g HE2e o2 AR 2ok
2 Z2HER F4H Y. o] Bf Hu2E
ZZAES g A2 HjA Y, a9
35 HE FEE EASt] SHtEA EAEHES J
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.

EAl MH|A G2

CITY SERVICES

DEMONSTRATORS

A 58 T LAA Q] =A] AE| 29 mEAd
a7 £ 5 e ETHES ABsEE 2ntEA
o] 47 BaHos F7g, ol2 s o)
ol E 71 A3 714 vlgol wol £UW
BlEE cheld 4 QASiEh 7P ANER 9l AR
Al g3 2,

- AntE EFY wjyX]HE (Smart Traffic
Management): AlA, 7iH 2} 2 HEQS EdiY
NEE AHgste] S0 et =AS St
Edy s8¢ 295t HHaa £, oF @
A Zhas BEE G}

+ AnbE g7 (Smart Parking): A&, 7 gk 9
Glo| 82 AHgate] 2nbE gl 9 A2 Ao,
S0l fel, 7k ok R A5 &% Beloh T2
EFAL AT

+ AntE AEZE gho]g(Smart Street Lighting):
A7) % = vy, AEE, 23 o 2 347
MA S} e 718 ko] B3L THsaHA| Bt
A SHEFY S A A LEFE HolHS
B} G829 LED 7|&2 thAIg}

+ A0LE Qo] AE nfyZ|HE (Smart Waste
Management): 917+ 4 2} EF0 =2 Q3|
Aol LES Eoli Aro AN B 3E Eo)7]
Al 24, 2heE daEE ® AN E AR

G HollA =A] AH|A Bl 25 Tt o=
Future City Glasgow, Manchester CityVerve
2 MK:Smart T2AEo|t} o] TZAEL LA
A& G A ThFRE oA o] 29} A AT

f Al HT 22 thE FYLE AAsHE o
FraA o] AE AR, o] titEe] tF 0|8 At
HEs itz o R FFoR g2 22U

AE AYE, DCMS(Digital, Culture, Media and
Sport), Innovate UK ¥ I 15057 S 93]
(HEFCE)olA] 33 %8 Aag AT,

Ao the ofe] EXAE B Farolxd
A = A8 FdRS A5 ° AR dE
=9, Cardiff City Council2 =A] 9] 3}¢] A A of A
2UE 3] 9l S Adsto] ofA] = AAE
43 FERU.

FH AHoA FHALS = 2HEAE &4
AFE AD, AN B FE}E A BER S
Triangulum, Synchronicity @ Grow Smarter

2 EPsto] there] thitm Al ZRAEC 4FL
At HEHE, dnta 3 999 A= BT
ChRRE B4 7|4 Y AEHE $4L WS o) 2

Zol(arm’s length principle - ] Y2 s}=] 7H435HA|

=
T RIZE AR g 2t 93) 24%
&3t Hl 4een. ol 54 A FA%

&3t=
TdE EF4 2 Au[AE AD T SAA-RY
& E9°], Smart Kalasatama 2|32 FA7]A] ]
2 v]g]L FA7|(Forum Virium Helsinki)of 2]3]
A glon FgstA AEZEH(Copenhagen
Street Lab)& ZustAA e FEo 2 FHsHA
£ 243 (Copenhagen Solutions Lab)o 23}
A-E A
9 |99 Ao M= AutEAE opdth= wWE
2 2 9rAE T 9tk 201549 9% HHEE 2020
W7k2] 10074€] Q1% AHtEAE S THE7] Y3 729
g8 429 o]YME/E el Smart Cities Mission<
|2kt
IR R, 2907)2] F3 EA7F AntEAE HUR
ZRAEEZ AZFPon 300707 9= EA7HIT
s|Ake} 2vuke =4 A4 Aoke A AR
vl aE5E(U.S. Department of Transportation)
= AntERE MHX|(Smart City Challenge)&
Nzste] 12 Helo] F4 EAo] B AvE LT
A& of it ofoltj o} & s 2T
Alol =33 (Sidewalk Lab)9] 2 EE2E 55
HE ZE2E A7figol diet TN & 5 %Ol
o= A uths AUREAIE opAlthol gk 1zt
2] FA7F 718k Qe Ao 2 Bl
nhAuto 2 ofgelul e, ez, ALg-TloletulolE
ZI FF FHEL 712 EAE BE 2 (Retrofit)
sto] A2 ARtEAEE WtEE f A Y 2YE
EA3ct, o]ge ZRAEE YRtH o R AULEA|E
AH| 2 otk 247 23 o B adge
ZA A Z2AEo|t
25-264|0] %] 9] City Services Demonstrators Map

e e

Ir
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Location

Manchester

Aberdeen

Glasgow

Greenwich

Nottingham

London

Milton Keynes

Bradford

Bristol

Birmingham
Cardiff

.)))

Name Type

Smart Cities and Open Data Re-use (SCORE)

Future City Glasgow

Remourban

Sharing Cities

Triangulum

City Verve

MK Smart

PORTIS

Synchronicity

Connect Bristol

Future Street Incubator

Cardiff Smart Parking
East Birmingham Growth Corridor
London Living Lab

Demonstration project

Test bed environment

Vertical line size = scale of investment (under £1m, Under £5m, £5m — £20m and £20m - £50m)

Status

In Delivery

Complete
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2.3

ADIE REIZIE| 2

SMART UTILITY

DEMONSTRATORS

A} i A] RES A F7tske a9 &7
S35 245  oHes AL 3ok

A7 A =Y Sk S A A7) AR
Asf AR =87F S7FstaL Q7] wiZolch, Eg
71E9] YA FFUo] 2L FEHSE wAFo
ot T 87 HS JFAHCR vHEA oy
AlE"E BEE7|7 B olH A BT HE
gt 8= FFS 78kl /T

SELRZER ELMIEDREEEREE
%ol we} Blsto] 20504714 80%(1990¥
SZI HE) AT HES BOES 2T
44 38 Aol 48 Fasx 1 ek

b AnkE fEEE g g 249 A e
FAZ A &Hef g HjES Eo]al &R}
HE-S 50 35302 £8 ST tA ] S8
HEHIE B8 oF she 87 A= E°l= Aot
gl 2o A Al 2FE 7P LubA Rl of S Aol
2AulE nlg (Smart Meter), A0lE 18] =(Smart
Crid) & =34 o %] u}Al Ed|o]A(Dynamic
Energy Marketplace)?l Aoz eyt E3t
AFEo] obd Aol A AR oUXS FFoHE
247} F7hska Ydeh,

AYPES] Ao GEW G AutE vl
e £24 2 5 U AL dusp] gg
Ay zeAERE TF EE A G0 HaEH
AL FEIE TRAE o|27]7A] kst Ante
SR YRy SEL AE SUE $§

ZZ I (Smart Utility Application) £@ % Ao =2
eheh,

oL R] FE oA Keele Smart Energy
Demonstrator @ Power Networks
Demonstration Center$} Zro] Qizk &4

HAEH == A77HEH(R&D) 7ls& A&t

& UEHT 39 Aoryle] AntE T=
EFA9 vl A Fola 7HE3HE T]E HAER
Customer-Led Network Revolution, FALCON
Smart Grid ¥ Low Carbon Londoni} Z+&

H& ZRAEE= 33 AUA HEHIE 7=
2 AutE 2= AAsta A7) A F8
ol BAIAL 7] HAA QL |} A A Yl A
Aok AlAR T

FAY EEoJA Anglian Water 9 Thames Water
E ol g RUEHY $RAL NAT F dES
gfon yEYa IR g HAENER 2t
ojZ T HEHIANA HES Tl AA| LuFolA
42X (Operational Solution)& 2Y3st AHg|7F 2
7HAl i

g 29 ZHolH f2eE REL s cher,
g =g A Ae2 FEAGNL7]=, Horizon
2020, =A] A, BlzY2 iAW A et

A (BEIS) ' Ofgeme] A&t HIELA 75&
THAGT. = 75 HEYHT AAAHDNO)=
Ofgem<] NIA(Network Innovation Alliance)

2 ggatol A AY T2 AT ALY >
ATk NIAE 2 A1 ojs) 712 #2) ol
ARz AYE s, o] gholalz ALgAte} 1A
AP oldE AT =+ e 27t R 7E, Y EBe
29 Z2A | AFg FHE o A 5 Uk
20174¥, BEIS(Business, Energy and Industrial
Strategy)+= OLEV(Low Emission Vehicles)

9 |Innovate UKe} F5 2o 2 n| 9] V2C A=,
A2 8l 24 E AEshr] fiRE AA| glEef 2,000
Ul T2 =& A 3= V2G(Voice-to-Grid) A|AH]
S ANAYES

A4 2utE G2 E HE $ES QA 7Tt

R Ao FoE 7HestA staL A7 A-sA FH o]
71& A A lzzte] mR|= Fato] tixfste Ae
SRR Sk v wle EIF 2 A7) AnE
aelE m2AEs 2GR, o] BlRi A3 27}
e EA R AeS A AT

33-3490]X] 2] Smart Utility Demonstrators Map
& BEIAL,
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SMART UTILITY
DEMONSTRATORS

P |

¢!
!

¢ ¢

Location

London

North East "'

Nottingham

Newcastle

Keele

Bridgend ‘
Brighton
Cornwall
Glasgow

Isles of Scilly
Manchester

Milton Keynes

Reading

Newmarket
Ravenscraig
Watford

Status

Smart Systems and Heat Demonstrator (Phase 2) (SSH2)

Flexible Urban Networks - Low Voltage

Customer-Led Network Revolution (CLNR)
In Delivery
Keele Smart Energy Demonstrator

Demonstration project
Low Carbon London

Centrica

FALCON Smart Grid
Complete

Plugged In Places

Power Networks Demonstration Centre (PNDC)
Project SCENe Community Energy
Demonstrator at Trent Basin

Smart Energy Islands .
& Test bed environment Operational

Storage-enabled Sustainable Energy

for Buildings and Communities (SENSIBLE)

Science Central Smart Grid Lab and Energy Storage Test Bed
Thames Water Innovation and Smart Technology Centre (TWIST)

BRE Innovation Parks UK
Anglian Water Innovation Shop Window

Vertical line size = scale of investment (under £1m, Under £5m, £5m — £20m and £20m — £50m)
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2.4

ADE A HI2

SMART HEALTH

DEMONSTRATORS

1Y} QT F7H WHE AP BA A% ol
Z7het 47 287 0)(Social Care)oll 422
oIA WA, o7 Au|2 AFAE el gE AX

Ak, F=ollA= 654 o] 7} 20161 18%
oAl 20469 0ll= 24 7%= F7HE AL R ol tEH,
ol2gt FAl= WAA HFEe A=A AE =
Qltt 4 A Au|A(Health Service)ol tigt o] 38t
T8 F7HE ADS] f8) g2 ZRAEqA=
theoll 242 BHaal Qo
HE Aol A3 dE 5 AY AR 24
R AEA A7 EUEE Vs
C A A 7)eS wWix sk AbgEel Aol o 23
g 5 IS AY

A 10W Bt G A T e AntE A
(Smart Health)& A1Z3itt,
DALLAS(Delivery Assisted Living Lifestyles at
Scale) Z29 9 HA Al2g Gl2ZE 3t Al
ZRAEL A AANA 7P 2 27 B
(Telecare) & 927 A7} T (Telehealth) A|lPo =z
AR AL Sl
H #Zo] NHS England+= Healthy New Towns
ZZIWT} L (o] HAEHE T2
NAYT}, G o] 47 e Dot
271415 HAAE (National Innovation Center for
Newging)& A H3slo] AntE A (Smart Health)
HOopo A S-S Sl A& oz esta Yok P

Y A% YA YI = loT 78 55 2 A%}
w3} £249 FUHLS A Yete AL FEE sH=

ACTIVAGE(ACTIVAGE Project : Internet of
Things (loT) for ageing well) 8|2 & =13}
7HE A Bzt Sle AFE AE AY 25
NeE 282 5= RAMCIP(Robotic Assistant
for MCI Patients at home, ramcip-project.eu)
9mg Fasa gt
E3, A7, 98 U gFS T S obAlo}
FEE FF wPYote] PO oS FL
ZAOR HolEZ H
Z8 4 oA A7 o]y E|H (Telehealth
Initiatives) ¢ T H H =2 & A2t
o] FHASH, o W A% dHx EL 7190l
ot £F4 S A sk A7 dFHlelH
WAl 2| o] E] (Accelerator) ¥ 7|<&
ZeaHE EEn, 18 g Ao B4 7Pt
23R FARS LRt 1 d2E ZHGA
g3 FHAE(Copenhagen Health Tech
Cluster), 18] e-dA elFH| o] g (Paris e-Health
Incubator), tAd I AH KA olg(Digital
Health London Accelerator) ¥ +£-9] Digital
Health Breakthrough Networkz} 1t}
47-48%9)|0] 2] 2] Smart Health Demonstrators
Map& F23HA| L.

Z F8HAssistive Technology),

(Incubator), A
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SMART HEALTH
DEMONSTRATORS

Location Name Type Status
I na
Liverpool
Manc
AN
Leeds A\ N - .
Birmingl%nl \ \ > I NHS England Primary Care Demonstrator
Brisig] \ - I Year Zero
London
Moray- ™ :“..: I NHS Healthy New Towns
=T __ _ . gg;gz:;am R 1 Connected Health Cities Programme
> > South Wa‘r\7vi\cks:hir ) B NHS - RAIDPIlus Integrated Mental Health Urggnt Care
Surrey . p! 1 ACTIVAGE In Delivery
§ h h Bury d . \ ' PALLAS Demonstration project
h’ h’h Hgmoo = = j-Focus
' § h’h gAr:efﬁzltgn 7, = Living it up
4 }4} i » Solihull"/ = More Independent (MI)
> <>< m NHS - Technology Integrated Health Management
>< ’4’ Stockport ‘ = SPHERE Complete
>< ’h ’h‘ ) dﬁ(‘ -- - XY\?:: %folfnglar/",j * { = City4Age Test bed environment
’h h’h ’h’ V\ﬂ - Nortl‘? East and North Cumbria = Innovate Dementia Transnational Living Lab X
w == heffiel . \ i i Operational =
’h ><> <>< L = I~ Sheffield . \ \ = NHS - Care City Innovation P
<> ’h‘ h‘h Lo Sg:ﬁgﬁgg;\;g:ggihei}é_ondon AN n = NHS - Diabetes Digital Coach (IoT Test Bed)
h’ §h§ h‘h ! | Bicester, Oxfordshire \ = NHS - Long Term f:ondltlons, Early Intervention Programme
4 <>< ><> = # Bradforﬁ = NHS - Perfect Patient Pathway (PEPPA)
| ><> <>< ! Cornwa = PEACEanywhere
’h’ h‘h Cranbrook, Devon = Whole System Demonstrator Programme
<>< ><> Eggls?lgte%%gr%%?\t}éi?;w:rw - Assisted Living Leeds Innovation Lab (ALL IN)
h h’h ’h’ Fylde, Lancashire L - City Technoloy Enabled Care Studio (TECS) London
Halton Lea, Runcorn
B N P N '
<> Kent
’h h’h ‘h’ Lancaster
4’ ’4» <> “g\rlmg{gwe Cambridgeshire
B ' 9
4» »4» Whitehill and Bordon, Hampshire
>
PR
<
<

Vertical line size = scale of investment (under £1m, Under £5m, £5m — £20m and £20m - £50m)
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2.9

HAZA7|dt X33 I:-||E

CONNECTED AND
AUTONOMOUS
VEHICLE

DEMORMSTRATORS

HZ 2 d F<F, CAV(Connected and
Autonomous Vehicle, A2 78t A-&F3 2}55)
gl 2o] 7 AAAH R F53] EqtE i 2y
AL Z2AE= A4 A 4 glo] BAINE AU A
HZ= =2t EEES Z4o =21 CAV H=9
2R 242 ALEME ) AR AHEIE AlE e
e FEE te ANAFE A RN &2
As2HEE4) o 28& W& 27K SAE A&
~#EYo] ZA ok B3], 7P A AL
Al o3 2,
- &A=} A9 (Driver Assistance): LEE AlA ¢}
SRR CEREN Lkt
EFE Fo|WA RS FHAYIE AT A 1)
Z}=F(vehicle-to-vehicle, V2V) 9 z}5F o <1z}
(vehicle-to-infrastructure, V2I) A|2H

- SAE Autonomy |l 3(2AE AE3})  SAR7E

N 3%011 23] g3t T4 24 29
< SHE AP A A A"

- SAE Autonomy #¥l 4(&-& 253 LA}
MY 874 AdsHA sEshA gzt T4 4
2] HEe SHS & IR H s sk
Z]—E OX-] }\]A%]'IG

R Z2AEE Ve A58 75S Y5te
Ao ¥2, Ae)E 9 A EA12 &2t 2
CAV Hljzz2] ZA| 7 ¥ olsfistal s dstaar gt
CAV opditt= g9 8 23 ZofolH, 20174
A Ao mEH AR = 20219704 = == A4
AZE ARGl &3 A Fsh= AFAE
AEstaA; Yof, o] Ahe AA 7N A3 A
AlE o o= =S gt

20159 Aol AlE= CAVE AF A F&2
A hst7] fsf AR F @Y Fdsta ok o)%
CAV H & Z2AE gl HAEHES A3 29 54T
T2 E oY A AL M HL FA=
West Midlands, Oxfordshire @ Bedfordshire
oA AA EAE &S Al F St ° A
A A}, o] =& HAE A= =M CAV
71ae NEs7] A A= FF AE 3 A

Fx 3B 2] MERIDIAN(A Government-backed

_4

and industry-led brand for the development

of CAV technology in the UK)o] 93] 24€
Rolc} 7

G ML CAVE] A Bl2E 9 wjEolH B
A <o] HE FAR BASIT ek, T2aEst
BAEMEL g Yo FeaeYH)

- A (London): 2utE 2HlF]E] 2 (Smart
Mobility Living Lab)& 18]y Xx]|e} AEA T =0
glth. o] Y& GATEway ¥ MOVE_UK A|8&
A ket CAV Z2AEES S AFRIT

- dE Aol & (Milton Keynes): Al= d=
Autodrive, SWARM 2 LUTZ Pathfinder
ZRAEY Yo r Y2 % S WHE7]
A3l A& EZ=(Autonomous Pod)E AMgste=
AL A5t Ut Millbrook AJEAE T A
<A ol AR At

- FHI EF](Coventry): ZAlo] d= 5% CAV
HAEHE=S it 9= CITER 95 28
calo|H ZRAEE =3}

B AE(Bristol): A2} T Y& South
Gloucestershire x| ¥-& Venturer ¥
FLOURISH CAV =2 A EE st}

- & AZE(Oxford): DRIVEN Z2AE Q] Qglo g
SAEE0L dd Afo] o] =27F SAE 4
A&y e 285 A" Culham
Autonomous Vehicle Living LabX 7}7}0] 9]
9123} gleh,

=AH R, WS w7bso] A7tEE, 54, v,
3, o % 299 T CAV oAt
27311 Ak, YAY AR LS Egele] S-S
zafolyl o] BlAE H=sL TEH A, Aetole]
AYE = A Pl o glmdols, Fate] K City
BAEHE 9 o) mAJ7ke] M City B|AEH =7}
dEHolct, o HIolk ), S @ Agdlo]
FEHOR A% =2 Y B2 A9 471 F40
27kt

59-609]0] X 2] Connected and Autonomous
Vehicle Map& ZZ3HA] L.,
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CONNECTED AND

AUTONOMOUS VEHICLE

DEMONSTRATORS

o ¢

WA

/

Location

Coventry

London

Milton K
ilton eyr‘

Bristol A \

Cranfield
Greenwi

Culham
4

Millbrook
-~
Nuneato
Oxford
-~
South Gloucestershire

Warwickshire
Leeds

UK Central CAV Testbed

Millbrook-Cu Test and Evaluation
Environment (MCTEE)

UK AUN ities Trial)
UK Connected Intelli t Transport

Environment (UK CITE)

A2M2 (London to Dov Demonstration project

Status

DRIVEN > In Delivery
A D

FLOURISH
Greenwich Autom
Human Drive
MOVE_UK
MUEAVI

Smart hwy'
ties T

Venturer (Four Cities Trial)

Culham Autonomous Vehicle Living Lab

INSIGHT

LUTZ Pathfinder

Self-organising wide area autonomous vehicle real-time marshalling

Autonomous & Connected Vehicles for Cleaner Air (ACCRA)

Transport Systems Catapult Visualisation Laboratory
Millbrook Proving Ground
Mobility Oxford (MobOx)

Test bed environm
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2.6

BIAE Ofel ZZat 2l 22 A=

LAST MILE SUPPLY
CHAIN AND
LOGISTICS

TRATORS

Hie A =4 A 9 o Faw
A3k QIek, EANA dH|HE R
FL oRoA] B B4 FHOE 25H oo}

Bk, B We B w4 A A2d el
=4 BAX2 BES WEshs | by A9
Aoz AAHo] AWAe 24 BER dol gtk
aE, A F1SHE BB e EF W 43 Y
drleds] e BAE, A8H U BHH G2
op7lstar gleh.1e

oleist ol heste] TheTt Be V& £2HS

ARSI 1) chepet Blmel =27k ol 2ojx T ek,

A e e A A7) W E A &%
A" P2 &S SRl

cag daEE 2 B AR 48 AR E
+5S OFY 2% JAF A A HE I
e e Jdo &4 SHS HAHEE

X1 71o] FAH o= ALt

o mA= FFE st -
Ml AH A8 ATE 4 o
A2 AAA NN 2AHE qro] Fa 2HL
A5 A L Jle 37 A5 BF
A9 =elol Qe Sl of 2HL 20004
2 99939 CITY-VITAlity-Sustainability
(CIVITAS) SlUHE| B8 Aztate] Qg e, o]
ZRAEL ZASE fUAHE Z2AE 4GS
Asstil 2 J&S 3t 73 A9 EAS0

£2HS AASL YAET 5 Y= shu gk
| 272 Global Green Freight Action Planx}
Green Freight Asia Initiative?] 42 53 ¢=
ZZz=E Qo AE2S) =A] & (Low-emission Urban
Freight)o] digt 282 M2 7S 453t 9=
A8 2pEko] A (low-) ¥ FE3](zero-emission)
Aero) AT =l Aeisr] 98] 207)]
AE Z2AEE 93l 7|F 22 2,000% gt s
agsts o) Ba) AT s X ALEOffice for
Low Emission Vehicles; OLEV)2] 2017 23 of| A]
FxE e} 20
EEE Y 2 25 22 2R 7le &7 40
T FYolA dlmrt 27 AFE, o] &k
Ol& = RZE BEo] FEIL jlon, FF Aas
25 A2 1Y A9 QA dE Sol, Milton
Keynes 9 Greenwich =2 ZA}of 28 &4 252S
H| A E3S}= Starship Technologies & UPS Wi
Aol A Eastol Ao 2 Botes] Aol b
P
SE2 UPSE 243t HlE & Tgt?
71-72%|0] X 9] Last Mile Supply Chain and
Logistics Map& ZXSHA L.

[*]
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w

Location

London

Chelmsford

Perth

South Gloucestershire

TBC

NA
South of England

Southampton

Cambridge
Glastonbury
Greenwich
Milton Keynes
Newcastle

Name Type

City Logistics in Living Laboratories (CITYLAB)

‘ Last Mile Logistics (LaMilLo)
I FREVUE

I HGV Platooning Trial

I Low Impact City Logistics

I Robopilot
I Kerb - Intelligent Kerbside Management

I Last Mile Personal Delivery Robot Trial

Strategies and Measures for Smarter Urban
Freight Solutions (STRAIGHTSOL)

TALON (Tools for Autonomous Logistics
Operations and management)

[ Blue sky, City Airport

| Midtown Consolidation Centre

B Amazon Drone Test Site

B Smart Urban Freight Solutions (SMARTFUSION)

Demonstration project

Demonstration project

n Test bed environment

Status

In Delivery

Operational

Complete g
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-------------------------------------------------------

.................

LOFEAE] AH]A o EE Aol A, AntE TF|E gl
2UEE FAA o] AH| 29} 22 o] 7] AuLEA|E
£242 AJEn g Y EYA(Connectivity
Network)e] oj&steh, tjnzo] 49 olajat

20tE $RHY QTN 0] AdE e
HEHAI} 54| ghe=rt, WA (Agility), H873
(Reliability), ®.<HSecurity), &AA](Scalability)
4 sE 4 (Partnership) SHoA A ¢le
ATAGE FESE A2e 27 712 Adeulg

=z A E YR (Connectivity Infrastructure) 7}

e H2rt 2

oA H2|AE(Bristol) % &2 2= Open
and the Things Connected Programme-&
sateh AL B Y SFTR IR FEFT
BlAESHE B AR & Qs Y A8E A
ICT &2 E2 A &3t} Bristol is Openg& Wi-Fi,
3G, 4G, LTE, 5GC 9 24 Zu}< oA Y E Y3 (Mesh
Network) 2] g2 AZ3s}3 Things Connected
= 78 LoRaWANTM HEYIE AFstct o
XM e 712 92 =zt obd FEE A Gt
N HES] o] w2 sfo]H(Fibre) B 54
HEHI 50 dig 2 74 g3 AL 34
Mz ABlAE ST 5 e 22 Y
AR, o] F A= o] ol EESY nE
A8 drgst=S sHA

5G9 & SAloll et =y L9} 7] g7t A

MZE 5C 7]&ol et AAAE AFsH7] s 2
7] BAEHET} g0 Ak, Ao AL 2749

5C HIAEHET} Hlz2Y A R A9 Z AN S-S
A5 2e 7140 AL nEo 9 7Y
g E 4] (Local Enterprise Partnerships, LEP)<]|
o3 Ag2 Ad¢=, 22y ot HlAEHES
AR AR BHo] obd AE EL HHH Ko| =0

wj e,

AR Gato] AT mEHY 7149 AAAS 7t
HAE vAL 7}74:!. om} 5G o]=Hjo]d A&7t
Yol AEFel 87l R 28 4A HEYS mo}

2 o

o
filo o

1=

Aol A

FE ARFUACIA, 4T % AL AL IR 56
Amets oS ALY & YES Fevt

93 ARE 20179 79 AW 56 HAE yEQI
e 913 349 tiate] 16008 =] 4FE
A QYT HERT, o] X UA Lo 20184

A= % d=(end-to-end) 5GE AT Ago]

==}

2017¢ 109 DCMSE 5C HAEHE 9 g2

T2 WL 93 2,500% FL=E 2 Yste] 56
fraAols B vl 2y s BdlS 9% 7)s, HjZ,
HAEHE 2 AFS B3 9= 5C HEA (UK 5C
Ecosystem) A& 98] 7S Aasta Qo).
SAHeR A&, 5, T, &=, vl=, TF2H
29 dlof A 5C H&27F ZPEIL e}, o] 7t AqfE
A& AT&T, NTT DoCoMo, Deutsche Telekom,
KT, Orange, Ericsson ¥ China Mobilei} Z+-&
E FA AFAAZE FEg, 299 Urban ICT
Arenagt =< 5G Berlinof 7§9rg =A] 719 5G
HAEWE7F A= Tt

A HIEQA7E AULEAE 9] F23F Qe
tlo|E7 S8t JHo|th, AutEAE QL npTIA| =
frelHE 2 A E R EZF 2adt Ay} v 2
o AR R HAE 35 H NS HlolE Ao
et HAA7F Hastey, F=3t s LfollA HYE
glo] g3 E (Open Data Hub)E wt=+= F 9]
dutstE 3 glow, FHZ H Wt £ES EA7L

AR Aoz AAFH, A& S°] London Data
Store, Data Mill North @ Birmingham Data
Factory”7} tt,

A7EERE o] Ade o v o WA T,

M, @+ 2 A Ed
=

o259 A, HHEEEY A 2= HolH
S o) Fxo] AAAH 02 Z7lete 2AS
sholgict ZHsHA Y] City Data Exchangex=

AT 5 9 A dolE @S i, a3
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THE 5 G Au2y AXEY o] SRAolTt

N E XT - G E N E RAT I 0 N 3o 4 oNeTRANSPORT Hlo]g| niZ e o] &

e AP =A B EAY] 2F ol Higt

CON N ECTIV'TY AN D DATA YolHE $5kT o] 2 Hlold ol A WAl
DEMONSTRATORS

AHgte] AFSHE AL BEE Pt

Location Status

est Network

5G Cit

Bristol is Op
Guildford

I 5G Test Bed

Birmingham
m Big D

Brighton
I Digital Tames

¢
Greater Manchester *

I Hull City WiFi
Hull //
Data Marketp S

- l NA I Things Connected

1 Aylesbury 1 5G Resilient Communications Ce

Martlesham, Suffolk I Adastral Park - Home of BT Labs

- 1 Over 45 cities and towns across the UK 1 The Things Network Complete
\g\ -
N
A
>
>~
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2.8

OBSERVATIONS ON
THE GLOBAL SMART
CITY DEMONSTRATOR

LANDSCAPE

Based on our analysis of the global smart
city demonstrator landscape, the following
observations have been made:

Focus of demonstration projects:

AlA 2HFEATE gl& fleAAo] o] gt B4
Higo 2 ohg ) e ko] o] folfitt,

bz Z2AEY 23 AA &H0A 7l& 7=

G Esh7] 3 A 2 oS Ao 23S TS0
AFol A dHE Aoz YERT o ZRAE=
oA AA|glol, FEo wWE AHA HE 7HsdH
Aol A e A= oofA= E B2y A RS
Hol37] 93t Z2AE g HAEWES WEE He
Ao 23 o] 9A skt = Y XESY A,
B WIS olZ2lo] AldA=Ee] B4 7l&
Z4] $2(TRL6)7H] 24 /g 7h&3tshe

o] ATk =R, o] Al o] %o XA o]
BRI =T, o] AL 2ulE gl
Aol HgEA) it

Technology-led demonstrators:

7le FEF HE: A2 =A 24 a4 de
FEA717] AT E oMt R AutEAE T} A& 0=
FAEHIL Yol E75HL B2 HEs 7l gi
FEAA R AL )l 7lE2 AUFEAE 4
7]l ARt, 230l opd FHAZ 93t o] Hojof
ok =A BAIE HeAS S e AR =4
719k g2 Fa o] ERIFHA, AE S0, AF
A A d2e 2vE ERY vy HE (A
AH|2), E2 g (EF) 2 A& diF 15 A2E
(CAV)T} Zro] AutEAE | FoF Autof 2 A
o8 £FAS "2 = Ao 2™ o5 70l
AFAH= A=A ozt 54 £AIE dvtt
28 stertel wet B7F E 5 Qo B HEE
TH =47 ofd 29 7Hett £ A e HEE
Z2HER oA 5

Technology is fundamental to a
smart city, yet it should serve as a
means to an end, rather than being
the focus.

Funding of demonstrators:

O A i REY bR ZRAEE Hxg 7

Hh BdS ARRSE Aba 2ESHL ARE AR

I= 438 HAE =8 e HAEHE
BE T HEFORE Ags Adden 24
770 digt A" A9 jlot. o] Haeg

ol 2bg 28 292 22 Z2HE 7)o = Qs
|E7} A7) $REI Z2AE T Abo] 9]

A= gqx2rt +=As FEsHA 471

SHA A Qlzetz 7haHr), o] 2dlo]
M, AEAA FF 53 2 ol A,

178 AHE 7HsstAlshE thHE=2

s vEE AL BREE e IE

715 & Hd 2 o] Hgko] Fasirt

fl
>
(m

A

e |k

=
e Ho A

o

=%O.|.,

b
4

=
207

=

2 rle
(o
fl
S~

o}l

)

F EX

N
o 4 M
o
o,
2ol
[

m
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THE GLOBAL SMART

CITY DEMONSTRATOR

LANDSCAPE

J] US DOT CCAV Proving Grounds
I Us Ignite Smart Gigabit Communities

B Sustainable Urban Consolidation Centres for Construction (SUCCESS)

® Grow Smarter

= DHL City Hub

=_Spnart Nation Singapore

- Medellin Smart Mobility System

= City of Things

- City-Zen

- Copenhagen Solutions Lab: EnergyBlock

= Copenhagen Solutions Labs: Street Lab

- 5G Berlin

- DOT Columbus Smart City

DOT Denver Smart City

Drive Me

Dusseldorf e-health pilot

=-Ambient Assisted Living for-All (ALL4ALL)
Health-Innovation Platform

Healthcare Living Lab Catalonia

Issy Grid

- Jeju lsland Smart Grid Project

- K-City

Kansas City Living Lab

Kashiwa-no-ha Smart City Project

KIDUKUY N
LA Cyber Lab = -

- Lusail Smart City ~——
M City Michigan

- Manhattan Off Hours Delivery (OHD) Program

Masdar Smart City

A9 Digital Motorway

National Intelligent Connected Vehicle Testing Demonstration Base
- Powermatching City o =
Robotic Assistant for MCl Patients at Home-(RAMCIP)
Saensuk-Smart City

Sidewalk Labs, Eastern Waterfront Development
Singapore Autonomous Vehicle Initiative @ One North
Smart City Santander

Smart City Seattle

Smart City Studio -
Smart City Yinchuan -

Smart Dubai

Smart Dubai Smart Grid

- Smart Green Innovative Urban Legistics for Energy Efficient Mediterranean Cities (SMILE)

- Smart Grid Smart City

--Smart-Health TeleRehab

- Smart Kalasatama

- Amsterdam Smart City

--Smart Tampere - Smart Health

- Songdo U-City

Array of Things

T City Friedrichshafen

Urban Drone Lab

- Urban ICT Arena

- US Department of Enery Smart Grid Demonstration Programme
- Blockchain-enabled Package Retrieval

City Data Exchange

Viennese Active and Assisted Living Test Region (WAALTeR)
Virtual Singapore

Yokohama Smart City

Zipline Drone Delivery

4Q SMART CITY STANDARDS

I City Services

| ccav
— | Health
] Connectivity
I Logistics
J Utilities

Singapore, Singapore

Copenhagen, Denmark
Amsterdam, Netherlands
Dubai, UAE

Kansas City, USA

Kista, Sweden
Stockholm, Sweden
Jeju Island, South Korea
Barcelona, Spain

Bay Area (California)
Berlin, Germany
Burlington, USA
Catalonia, Spain
Central Florida
Chattanooga, USA
Chicago, USA
Cleveland, USA
Cologne, Germany
Columbus, USA
Adelaide, Australia
Denver, USA

Doha, Qatar

Dublin, lreland

Dusseldorf, Germany
France

Frankfurt, Germany
Friedrichshafen, Germany
Gothenberg, Sweden
Groningen, Netherlands
Helsinki, Finland

lowa City, lowa
Issy-les-Moulineaux, France
Italy

Abu Dhabi; UAE

Antwerp, Belgium
Kashiwa, Japan

Austin, Texas

Lafayette, USA

Los Angeles, USA
Luxembourg

Madison (Wisconsin)
Maryland

Medellin, Colombia
Michigan, USA

New York, USA

North Carolina

Nuremberg to Munich, Germany
Pittsburgh
Poland-and-Spain
Porto;-Evora, Aveiro, Covilha, Portugal
Rwanda

Saensuk; Thailand

San Diego, California _

Santander, Spain
Seattle, USA
Shanghai, China
Austin, USA

Songdo, South Korea

Spain _

Australia
Tampere; Finland

Toronto, Canada -

USA

Utrecht, Netherlands
Valencia, Spain
Vienna;Austria

Yinchaun, China -

Yokohama; Japan

\\

Operational

In delivery I

= Complgtgl

In-delivery./Some operational =

In planning -
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e Z2AE gl gl AEHE=
2ol gt ZEHQ AntEAE
553 245, MHEEE
HEE AlFstal Fshs AFEol
A= o= olsfist L JH

ol HEHE= o|2|gt Ao gt
WEI HE7F SESE] K8
et FAA0l3 BA| 7hsRt
RS A=

ol Aol HEE A53t7] s
Future Cities Catapult= t}oFst
A ZHE AR of| A AHFE A
oot 403 o)4e] JERE
Ao A =7t o daire
Y, AEF HAAe AA
EE2 Hyperconnected Smart
City Demonstrators £-ZBo||
S25ol grh, = B} mEL
e ol 7HA Fa @Ee 2R

CHALLENGES AND
LESSONS LEARNED
FELL INTO FOUR MAIN
CATEGORIES:
ENGAGEMENT AND
ACCESS TO ASSETS:

51 SMART CITY STANDARDS

CHALLENGES AND
LESSONS LEARNED FROM
DEMONSTRATORS

A4 o] W AT HEe 4EA Age
Buaon Bag ol e Fojet Bash
Apatel tg A o) Seigle, BAlo] £RHS
A5 B AESE Y AR 9] Foloh x| Qe
ohujet A 4R|9] Fefet A meo] Wasich x| 4A e}
Alglo] Fejsteete EA] 220 e Qlmete)
gAg Aate] A4AL Beslsts AL 7ekeA
oron tigel 2 9 w7 BATE AAko]
A5AT BEAL AT Agstn ek ol
shEshs B3] 9 EA0]4 AAsA S,

o] MMl AL Hl.¢ LEL Asum P

Ol SITARIE FoI 71T EA] 7|4k Apake] Tt

WA AE R T ) ST 5 Gl =Y A W2
e AEg,

FINANCE, GOVERNANCE AND
INTELLECTUAL PROPERTY:
AR, AMdL g A A4t A HAEH =9}
b Z2AE 7= g AT glon
AR 7 BHESA| = SR Z2AHE JF2
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ENGAGEMENT
AND ACCESS LESSONS

LEARNED

A KEY SUCCESS FACTOR IN THE DELIVERY OF LARGE- SCALE
DEMONSTRATORS IS SECURING THE BUY-IN OF NUMEROUS
STAKEHOLDERS AND ASSET OWNERS. THESE MAY RANGE FROM
THE LOCAL AUTHORITY TO INFRASTRUCTURE OPERATORS,
PUBLIC-SERVICE PROVIDERS AND CITIZENS. THIS SECTION
EXPLORES THE CHALLENGES EXPERIENCED AND LESSONS
LEARNED WHEN DEMONSTRATORS HAVE SOUGHT TO ENGAGE
AFFECTED PARTIES AND ACCESS REQUIRED ASSETS.
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LESSONS LEARNED

Selection of local authority partners
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CHALLENGES

WHAT WE DO

HOW WE WORK

EDUCATION

URBAN DATA

NEWS

EVENTS

INFO & TEAMS

SEARCH

Collect Your®
Retrofitsf
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svertical
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Entrepreneurship

circular CltY
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Smart Systems and Heat gj& =2 A EES
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ENERGY SYSTEMS CATAPULT,
HTTPS://ES.CATAPULT.ORG.UK/

CATAPULT Whatwedo v Work with us v Tools & Labs ~

Erargy Systems

Net Zero Homes

Energy Systems Catapult helps you develop, test and
launch new products and services to decarbonise UK
homes. Choose the hot spot that best reflects your
interests to view our related capabilities, assets and case
studies.
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Ongoing Engagement Approaches
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¥ in B 88 English ~

COPENHAGEN
SOLUTIONS LAB

NEWS CASES CONTACT MORE ~ COPSEACEN

People and Flows

Knowledge of how citizens and visitors use the city with focus on movemenEpattefie and needs.

Read more

Who are we?

At Copenhagen Solutions Lab, we support the development of the city
through testing and implementation of intelligent and data-driven
solutions, that support the needs of the city and its citizens.

The best solutions arise in the dialogue between the city and the
outside world. Through partnerships with companies and knowledge
institutions the newest competences, knowledge, and technology can
be combined with knowledge on the complex problems facing
Copenhagen, thereby creating the best solutions to be implemented in
the running and development of the city.

Air-View collaboration on Air pollution can now be New air measurement

air pollution measured locally stations in Copenhagen

A mother of an asthmatic child getting Air pollution, mainly from local sources Copenhagen Solutions Lab has

to know the best way to get to the such as stoves and road traffic, costs 28 previously facilitated a market dialogue
playground. Bike commuters and premature deaths and 33,000 sick days that led to a tender of air measurement
outdoor athletes finding ... ayear, ... stationsin ...

Copenhagen Solutions Lab Air pollution in traffic light
enters into new project on intersections

airpo llution When the traffic lights turn yellow, many

Together with Danish Gehl and the maotorists think that they can get over
Dutch Bernard van Leer Foundation , the intersection if they gas up a little
Copenhagen Solutions Lab looks further more, ...

into data on air ...

Copenhagen Solutions Lab | Circular Copenhagen i B4 Tilgzngelighedserklzaring for Copenhagen Solutions Lab

HTTPS://CPHSOLUTIONSLAB.DK/EN FUTURE CITY GLASGOW | GLASGOW CITY COUNCIL,

HTTPS://FUTURECITY.GLASGOW.GOV.UK
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3.2 ACCESS
TO PHYSICAL
ASSETS
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Lessons Learned
Involvement of asset owners:
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Creation of integrated infrastructures:

T = A =94 AbE 2dst Bls
T U= J=ZHE s o o B2 o2l
FAHAT. o)A A At 274 FYE =
A Euk ofyet g2 Aol olE &fA 2t AT
AR Fhh. 0|2 Q3 ZRAEE= FIE fn
FAS T=7] Al A AAA ErE obyzt o2

9 87|B EAE, dTet 27} WEE 3T
Au| 2 A ZARE iAok Fet, o]k
BE AApe] o] ZAoA £fHT ST
2 AntE oz g2 (Keele Smart Energy
Demonstrator) 9} 22 70l Ex] gl YA 2

F8 FUoE AFHU. o] ZAof et SHE=,
AEY A EL Y= FAE A o Y AA7}
oftfel A, ofe] AAE Wi WL o] ofd
2R YA s PR A3t 1) 58 Folg
7149 A& A

Access to personal assets:
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3.3 ACCESS
TO DATA
AND DIGITAL
ASSETS
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Use and creation of open data:
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Data

The MK Data Hub is award winning technical, data infrastructure of
the MK:Smart project, supporting the collection, integration and use
of large amounts of data from many diverse resources relevant to
city systems.

The datasets include local and national open data, data streams from both key Infrastructure networks (energy, transport,
water) and other relevant sensor networks (e.g. weather and pollution data), data crowdsourced from social media and
mobile applications, etc. As a data platform for the city, the MK Data Hub enables the onboarding of data from data
providers, who remain in control of the redistribution policies (the data licences) and the access permissions they want to
apply. The data catalogue supports the discovery of the data, as well as the description and traceability of the relevant
metadata, such as the sources and rights that apply to the data

Much of the functions of the MK Data Hub are centred around smart APIs (Application Programming Interfaces) to re-
deliver the data in a common, homogeneous and convenient way for the developers of data-intensive applications

[see developer section of the MK Data Hub portal). Currently, the MK Data Hub includes a streaming API for timeline and
sensor data, and an Entity APl which aggregates the information available in the hub on general entities (places, buildings,
topics, etc.} from the many datasets contributing to the MK Data Hub . These data and APIs are used to inform analytics at different levels of detail to support intelligent
planning and usage of resources across city systems. Innovative solutions are being created using the MK Data Hub to reduce the cost of data-driven application
development.in addition to supporting the various workstreams in MK:Smart, the MK Data Hub is also enabling the development of MK Insights, a portal to be used by both
MK City Council and the wider community, to access and make sense of city data.

The Data Hub has also been used to support the Ground Resistance arts installation presented at the Milton Keynes International festival in July 2016. This installation used
visual and audio representations of the data to show how a ity Is represented In terms of the information it produces. The infrastructure provided by the Data Hub is also
being used by several SMEs, which are developing applications in various domains, including education, healthcare and even a community radio!

The MK Data Hub is also being replicated in Manchester as part of the Innovate UK City Verve project and has won several awards, including Best Commercial Catalyst at the
TM Forum Live in 2016. Beyond the close of the MK:Smart project, the MK Data Hub will continue to support councll services and data-intensive application development as
well as providing a resource to support scientific research and business training.

Leader: Enrico Daga
The Open University

NEWS

TERNET
INGS )

s

MKSmartProjectRT
@danieljgooch: Very pleased that
@MKSmartProject and #ourmk were
the runners up in the Research Project

MK:Smart project features as a MK:Smart in China MK:Smart summary video category at the inaugural #0Ures...
ly 13, 201
case study in new World Bank 30 Septerrber 201 1 Auguss 2017 July 13,2018.
. . reply retweet favarite
Group report on loT Geoff Snelson, director of strategy and As MK:Smart project came to an end,
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HEz}t

Lo Y29 7|& uparbR| £ Internet of
things(loT)& A& gl %] dlolE S B4stn
AUth o= 53] AP E FE AR ET}
ZAEHAA e o 72 NIFRES A

w23 £A7F A71"o. olH3 A7 Ul
EAR7] Aol loT A dA A A, 2 E=
LS| Aok Fheh,
o]2g =Ao| 2-3-5to] PETRAS Internet of Things
Research Hub+= 20163 9) A| &= itk PETRAS
€ H2Y& BEYS 3 959 97 F8 ggtes
TAE A dez 39 T A=t HAFR
B3 &9, A, AR, & 2 2ol gt

23t o] TSt Qlch®

Petra NOC

T
IntelliView® Management System O

Cloud Computing Environment

Backhaul = . ¢
Call Ethernet Fiber
T/ 9
Gity Level Network
et  mmm s
B el e e
AP i, 1 I T

- -
Street Level Network
(SLN) Mesh Network (Wi-Fif Zlgbee)

. | [ | 1 1

THE PETRA SYSTEMS SMART CITY
SOLUTION™ TRANSFORMS STREETLIGHTS
INTO REVENUE-GENERATING ASSETS
THAT EXTEND THE VALUE OF LED
RETROFITS, ENABLE NET ZERO STREET
LIGHTING AND STRENGTHEN THE
ECONOMICS OF SMART CITY PROJECTS
HTTP://PETRA.ONKE.COM

v b b b i
. Secur; Private |
Wi i W W W

o o oo [

PETRA
SYSTEMS Petra Smart City Solution  Intelligent Streetlight O8M  IntelliView Asset Management System  [£]

Transforming Streetlights Into One of tHe Most Valuable

Mumt:lpal Assets

The Petra Systems Smart City Solution™ transforms streetlights into revenue-generating assets that
extend the value of LED retrofits, enable net zero street lighting and strengthen the economics of
Smart City projects.

Efficient Street Lighting

Boost the life expectancy of lights by 20 to 40 percent and decrease energy
consumption through intelligent lighting controls.

Net Zero Energy Networks

Every solar generator powers four streetlights and enables grid-independent lighting
and communications.

T Budget-Neutral Smart City Projects

Leverage streetlight infrastructure to build a self-funded, citywide mesh data and
communications backbone for Smart City applications, including Wi-Fi Internet, electric
vehicle charging, and public safety systems.

Intelligent Operations and Maintenance

Streamline operations and maintenance for reduced expense and improved asset
utilization,

B

ey
T

SMART OITY SOLUTIONS
The Petra Smart City Solution
Petra Systems Webinar Overview

Learn how Petra Systems, the market Learn mare about the value that a Petra SC5
leader in pole-mounted solar power network can deliver to your community,
generation technofoghes, is helping to

create the Smart City of the future

SMART CITY SOLUTION

LEARN MORE ~ BROCHURE

TRANSFORMING STREETLIGHTS INTO ONE OF THE MOST VALUABLE MUNICIPAL ASSETS

HYPERCONNECTED SMART CITY DEMONSTRATORS 44



Data Marketplaces:
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TAMESIDE METROPOLITAN BOROUGH COUNCIL,
HTTPS://[WWW.TAMESIDE.GOV.UK

BUILD A BUSINESS GREATER MANCHESTER,
HTTPS://BUILDABUSINESSGM.ORG
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Pre-emption of user groups:
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POWERMATCHING CITY,
HTTPS://POWERMATCHINGCITY.NL

POWERMATCHING CITY: LIGHTHOUSE PROJECT, HTTPS://WWW.DNV.COM/
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3.5 FUNDING,
COSTING AND

SUSTAINABILITY

MODELS
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Initial Funding Sources:
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- Connected and autonomous vehicles
demonstrators: CCAV(Connected and
Autonomous Vehicles) AlE| o)A #a]ah=
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Alternate funding models:
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Costing approaches:
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Sustainability approaches:
A&7he A W4 2E23hd W8 A THES]
5 oo HAEHE 2738 T dS5H
A&75e mlo] RES|T Qe R AREY
dokes 2R A4ad BAg g & gloks
71124 9l 7V4E St U, ol whet ApAk
fAe Mz Qlzets P 717 B LG
FA871 2 Rk, ol E S0, Highways
England= 27] ZR2AE 27 A 717t o] 2
3t of2 AA| CAV HAEHES AL 239372
Sf&FATE. ofn] A FAIEH AAY A A&7 e
Ex2ste 2 7HA HAEHE FoA A5 71
FAE gt Zol 7HE A¥ e 54 Al
UET HAEH E= ol2et FAE BEsH] 4
o2 7HA] g Bde I
Partnership or sponsorship models:
HEUY Ee 2EAY 2! o] g1 29e

Ly
R

:hxr

73 SMART CITY STANDARDS

fFrABE7] i3l 714 Qlzet, MR 2,
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Membership models:
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Power Networks Demonstration Center ¥ 5G

Test Bed Brightono| Qlt}, 656G HAEH EE F47]
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Pay-per-use models:
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ABOUT US GET INVOLVED

PNDC is an established whole energy
systems research, test and demonstration
environment, supporting the development

and deployment of novel energy and

transport technologies.
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3.6 STATE AID
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LESSONS LEARNED
Seek professional advice:
AR7L 2 Fap): AEF hgAEe] $AFoR

2% e FA Y BT FEe 4Foz A3
7 o o BEE BE BA tfs) At 2ale
8= o] ieh,
Provision of public Wi-Fi:
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S7h @) He] oleet WA o= RS
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Distribution of public funding to others:
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43 AntE A|A] g&

H| 2= Stoke-on-Trent 2 Staffordshire
Enterprise Partnership$] City Deal<

3 BEISS] Y% AFE A et Y

AR ] 8 A= A7t 4,000 o4
olitsteAaE Hofsl= Aot

Hie A Ago] 43 Z2AHE =g
w7bA] o] A% dal, A A S, AT A=,
ol & ARSI A E oheket BE 2 242 AR
Hejsfor gt

SMART ENERGY NETWORK DEMONSTRATOR (SEND),

HTTP:// AMDEXHIBITIONS.CO.UK/INTERIORS/

KEELE UNIVERSITY | REFERENZEN | SIEMENS
DEUTSCHLAND, HTTPS://NEW.SIEMENS.COM/DE/
DE/PRODUKTE/ENERGIE/REFERENZEN/SEND-KEELE-
UNIVERSITY-SMART-ENERGY-MANAGEMENT.HTML

HE 5 == SjAb] disf AARE AATs)oF ghrkal
A=

Future revenue generation:

vlef 5o FE: FF #Q} P} BT 2R

2| 4ol Fgof tigt ¢+ F2 ERDF 7|23
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T3t A 71 F Ak, Commons Provision

Regulation A612E= TZAE7| L4298
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A% ALl ABHE B2

FaAL o717 ke 5oluE UEe thA
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3.7 GOVERNANCE

AND DELIVERY
MODELS
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LESSONS LEARNED
Demonstration projects:
g Z2AE: 53] 3 A% Ay deiet =
R 2w e e HE Z2AEE 35 Ade
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Test bed environments:
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- Joint ventures: tjg}, A5 AHE 2 7|g} FQ

ol BAR 7He] FAAQ EUYNS FEFHE 4]
AHgE AL,

- Arm’s length organisations
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kv

- Trusts and community-interest companies
AUPEAE ZRAE 9 gasuEe) corg FoiE S
M2& E3H4 2to], wsto] digk A, F8 7]
8902 37 At Aol AdglE ol HEUAY
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QE HAAE(RIUE W)

YEQ T qlzalE A&t 24317] ¥4 Bristol

is Open< Bristol City Council=Z} University
of Bristolo] &-7-3 22} JAL2 HYH U o]
B3 Azakg A&aA) gt 2% 4 AU

T3 o7 7] o R (FS Sy o T
=

2242 B olee 43 Bt Aoz 37
BT 5 AT, ZUAE AAE 24 Dol thepa
1x]o] luto] 22 wixI3t7] S18) AR AR
BAE hEUy Aoke AgPon e net
719, F4 714, 34 @ 7| G7SNA A e
Rkt

o 2

Zdlojrt, )23t FAof = St B2 T2 ES}
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Governance Arrangements:
Avda 34: T2aE 9 gaEwso] gkt
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- Governing board(&9$1¢3)): A2 29 2ot

Za ol TARE THAL AR, 29 ° ALH

FEg Agw

&

- Advisory group or steering group(AH= 15

2nte Zatatelal(ARM ‘S LENGTH

ORGANISATION)

20tE Zapabetnp =2 72(2014-2017)2 EU 2|

g s AgS Aty FAH ez W77t

TR a2y o] Z2IWL AntEAE FAl
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Co-creating
urban futures

Visit Helsinki Smart City

- Sub-committees and working groups

(93] 9 ARTF): ZR2AE AH Frofdt=
29 Ygoltt, EAE At Z2AES AYPT
S+ 9x2 1 9323 (Workstream) E=

AR 998 FHE AF 25 AT

wal2E $AZE 2hed o] 4 (MOBOX)
(COMMUNITY-INTEREST COMPANY)
2 SAZE Teyo|He SAXE
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Mrastructe®

THE MOBOX FOUNDATION,
HTTPS://MOBILITYOXFORD.COM

HTTPS://[FORUMVIRIUM.FI/EN/
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3.81IP

DEVELOPMENT,
MANAGEMENT

AND

COLLABORATION
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LESSONS LEARNED

IP arrangements between partners in

|m

collaborative demonstration projects:
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IP arrangements between innovators and
open-access demonstration environments
and test beds:
AL T HA L ER g gl AEHE 7
IP 3o} HlAEHE 273 WollA IP Aok &R
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Structure of UK innovation projects:
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AP AHF, FH FA AL A2 e
I &F40] ofF] A @A YL Aol EH|EA]
U2 27| HAY A FAEoNA & AEshe Ae=
Uebgtth, 22y e 7l £8) 94 65 oA
R0 H-T &, B qEYZL A 255
EYyEA v2YA EY = FHE oAt A9
Tt o]Z2 CAV ARE Abe G4 53] d
HA AR = BH= Aol 2 ofel oz}
Aol Egd 4 Q=S St 7]&(later-stage
technology)& 13 o2 |9 oj:eHjo]d Hlus
ZAFSHAL Z-H o qhrhal A T

i,

DELIVERY
CAPABILITIES
AND

SKILLS
LESSONS
LEARNED

IN A BASIC SENSE, THE
DELIVERY OF CITY-BASED
DEMONSTRATORS REQUIRES
ACCESS TO CITY ASSETS, THE
PROCUREMENT OF REQUIRED
PRODUCTS, GOODS AND
SERVICES AND THE CREATION
OF AN APPROPRIATELY
SKILLED DELIVERY TEAM.
HAVING ALREADY DISCUSSED
THE CHALLENGES FACED IN
GAINING ACCESS TO ASSETS,
THIS SECTION WILL PROVIDE
A HIGH-LEVEL OVERVIEW OF
THE SKILLS AND CAPABILITIES
REQUIRED TO DELIVER SMART
CITY DEMONSTRATORS, AS
WELL AS OUTLINING THE
CHALLENGES FACED WHEN
PROCURING THE NECESSARY
EQUIPMENT AND SERVICES.
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3.9 DELIVERY
CAPABILITY

REQUIREMENTS
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- Project and stakeholder management skills
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- Technical skills
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- Financial and legal support
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- Marketing and communication skills
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- Change management skills
W7 YA AE 7|4 gr ZRAE] Fa

SHE A} a8 HAS HAS sk

Aolth, 71& ZRAL, A2d U A EF
27)9] Q5 WAle] Zlo] 7] ujRo] W7

S

bpe autgoR Agstm 9P i EEHﬂH

E AU A&H o2 HeEE
WU HE A go] Pastt,

- Intermediaries and neutral coordinators
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LESSONS LEARNED

Partner selection:

SEY A% AER AES 27 ey

Mo] 3 s Axold, dA, s 4 FF
2 BEUSo] o] YL I 5 U=S

@aa stEUY4lo] o|AkHoletn BT, o2
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Time taken to create an effective delivery
consortium:
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AsAE ol el B UskAl ke 1EL WA
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Weaah ek, AgtE Aitez, Akl WAooz

COLLABORATIONS catAPULT

m " M s Civne ey

Frelshe o] AlZk o] Bagt IMPACT

N JOU8 TO AL FOLE

Continuity between project phases:
ZRAE WA 7 A&A: A A, 28 % F2 12 379
7| 7o A% W GAaE REL Bme 4y y ’ =
R RS B L

Qe
Auo ey gl Aol EFEstH U £ 4

COLLABORATIONS COLLABORATIONS
AF= A

Aig Edo] 9FL vlAE Ao Yehdth IR [WER f].BN
ERAEE HRAE A HUAUE SR AT SRR T EAcILTES
Y3l 59 AMEE 24 oJEetT BIHL, S T

o2 Q3| ZRAE dito] BRHW A4 {5k
ngshs el ofet AZke Sevh 2R, AE R 491
qw%— A% A4 FHE 9 e P

THE 4389 ~ 4100 »

SMES
CATAPULT
Over 30 locations and
[ J expanding reach
o thfuugh partnerships

with universities, all
levels of government

and a wide range of . f" Vo test !
2 enterprise partners 2 e A UUR IMPACT poidacrn
DRIVING i : J.- «22UT N 201972020
PROSPERITY e
ACROSSTHE == . =~ =1
l Enargy Systees Citapult ° High Valoe Manutacturing I

Y —— ? e Y} &
UK = o ‘= | % —— .
o 8/ | e | : - O muime @i oo
SINCE INCEPTION IN 2011, THE el B o MO £72m & £129m
CATAPULT NETWORK HAS BEEN ‘ i e

completed engaged

26 5,792

2019720 in numbers | UK industry grow 4'646 ) g : non-
‘ r'| it 2020 across 17 locations m;on spport projects with SME cBents SME engagements 5 2’643
INTO CUTTING-EDGE INDUSTRIAL eI o B LA | B

RESPONSIBLE FOR DIRECTING
OVER £2.5BN OF PRIVATE AND

oo T e o AT B SR 2019/20 in numbers

Scale Up New non-space
companies organisations engaged
supported

4,745

PUBLIC SECTOR INVESTMENT

Number of SMEs
engaged

RESEARCH, ENSURING THE UK B ol lﬁfg ET?““
GETS FULL BENEFIT OF THE NEW Do e o e

INDUSTRIES OF THE 21ST CENTURY. S A . T v

2 250 b o T
3 il o

2,400
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e

v v

|

e AntE oy A] Al

28 diste kol o AA "2 (competitive
procedure with negotiation, CPN) & &85}
SEND 24 A <fol gt 22 Z2A|AE P Jrh
2 A3 Aok 47, 234, 98 9 A3
T2 s AR BARle] Ak AT % ¢
e R 71e A B 5 Y B9 T
ole] AFgholl Al Aok gao] g 4 Sleh,

CPN 2}3go] ute} jahe A BA B7he +85kn
FHE 235 27] YBL AP} 27] U3
dACH M ASE de 37 JBAE 63
thstate] 7 FA Al 2= et o A
Sl 24 dEA = diste] aFARS o & o]
Qoo g o3k QAR it &4

W 4= ek, o] NS EZE st %

8 olfE Al7|sta, o] Bagt

stal, JEATF 8FARE 2 At H|

ZHS AT

B Aol B FH, Al HY 4FA 2F djgto]
P&l ot HF dZAE ASRch. CPN dA7}
55 B S8 A9 WA B8] wAystar
st YA R A Adet Az A S
FEddfiof FAT o] AL FFH oo AHAE

SEND Z2AE0] 20 Aok ¢y Hr} 52

oleist 49 WElet A% hatE F3) ALg THs e
2EE AT 5 Uk 1S olsslor
shths Alzte] B4ith AEH RS Abolol 4
o] thato] elstwl 2 FAL ST vt
9gich. et o] Thate] Felahx) Fom 2o
W) g 714S 29 AF0] BobaT
CER, dRES $RAY 14T AR o4Y
BEoz old) U ETHE AT 5 UE
TFYAZ 49 4 girtm Byt o2
AL AR £ chokat &
913 e 2 Z2A2E TS
A gEH g
cokgo 2 Bal FFAAE A4l FEeha

Sl A9 HAHT FBE olsSHES sofsittn
BaYT, oF So Yme 1F 54 YEHIS
Al ) ok AR Ao AY Bt 27}
FEo) UEYAE LGsHs o o At Ak
F0) Aol o) WS e 7HAS AN
st Ragch Eg vlms Kot o] 2w
£A0] s =ojaict, YRE FEANY AAH
529 A9 TIAA ABT W B2
AYT THE Q¥ et @A 17be) A9
Aoke ZAHE

b Ho Ak 34 Pulol=elA 9o A

H % 717 BAE AFehs o Ego] B oAl A

w4 A7t F7hE Lk

B4 sEv 4 AAE B st gaw

2L Ao 2T FAo| FA5A m

Physical

Cyber
security
[

Renewables

and cooling n

Wy
Digital
substation Ei« _rﬁ

eV charge

A& AABHA gethe dAe MEste Ae
SEZ JYrf. R&DAIA AT &FAdf o|=27]7HA]
g FFAAY o 5 dAE T 22
AT,

o] Ape| mizt Fatof Fojsts AlgES AEstaL
Ak =2 F8E HAIYAHE AESte] 35 A7
71E) AsA] g2 FAAR A, AFE Ee
MB|2E AT 4 Qe otoldoE AET & =S
k.

22402 4l HEYYE T 337182
SRS AHTHA gk dF 8-S AAsto]
SEHIAZE d dEUHS T gile =&
T e AAE @A = 5 AT o] A= A

A uH

43 2AE 5 9eh 3 AA7EA olo] dE AR
Aol AR F47] o] him 2Hu BHoR
AAT 5 e A2e 7191 AT 5 Ak
=%, 2gge] et o WAARe 84
gaEWE 9 SAe) 22 AU S8 Yt
7o)z Theo] eI

Ao g3t FRAA k0] ol AL

LA AL, @A B A AAE AHgShe
gotelo} AubA o ‘HA) o

”,
i Start ups and
~. enterprise

/

Central
and local

~
> S~ _ government A
~

- £ Automation

S _,.‘ o ’,_’.
4 4 \
g I b 4
a7 W

SMART GRIDS: DRIVING ENERGY INTELLIGENCE, HTTPS://NEW.SIEMENS.COM/MY/EN/PRODUCTS/

ENERGY/TOPICS/SMART-GRID.HTML
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3.11 MEASURING

IMPACT AND
SUCCESS

3N Jek =8 H &8
Yu Z2AE U gasse] g3 245k e
g gEstn vzl s A Qs FFH0R

2o AL BESHE o Fasith $elo] B
whze gioheel gz gal AEa F4H)
ofeltjof o] Qiare H7her Aol U] W] 4%
24 @5e vetlA SuT Aoz ety
EERB T R L P

£

ZRAES NZ 2 Exol R met gl oigh
o= Yot 3 nprtA 2 24 geEbso
o A3 H 9 992 18 % 34 S8
Aoz AHEE Yt

- Economic, social and environmental
impacts(FA|, AHs] 9 &7 93 AR AR
Yot z2aEe 348 9% % F449 (RO
243t 3 ol I5E $74 A3 € 837
FEFES iEﬂlﬁHOk gk AR Eet —é—%*ﬁ_%

Al U e 298 F AT 2 e
E2H2 G B AT L7IE WA
o) 20| 720l gkttt BE AntEAlE

H]

240 =YL el 20219 AHge]
gEstnz £34o0] Au4t 9tn WA g she
AYL AF3E Ao] Aot} LA=L wr}
FAFolm A FAPY o= ZAX 15
AEHE AHgFte] AulgRRE A YU
SA3He o Bk B,
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- Education impacts(2- 93): 2 gHAEHE=
A HE Z2AE= W FHE FAH AE =
MK: Smart Z2 A E= HAJFYE7} X&7Hs4 A
2 ofFfst bl B0l HE P 2okl oE 3
(MOOC)E WESIT,. o] B2 °|% 40,0007
oje] TS olol e sEILH o] Z=IHL
Z2aof Fadt 384 JFE vHch E3t

MK: Smart= A9 a3 9stA delste
ofdolEolAl A&7HsA & dloly st ARg-of tis]
A5t

- Evidence of transactions and market growth
impacts(#A g 74 9 A& A3 438): Grow
Smarter TZAEQ} ZHL QEH HAEHEE & F

AL shof A Folfo] A AL Bol

Zo3 Gt o] HlEl AR BEA 4, A%
e R B L REER EEPECER
CE

H F7 A 9 SHA IS SEA

- Policy impact(F3 93): 22 gz A
PARFEo] ezt BHARLE ol gt FF=
S

- Technical success(7| &3 A¥F): 27|94

(%2 TRL) Hl2 Z2AEME £24H0] 7jgHoz
7|58 o RE Hrleta o] HHE AHgSt]
52 o HHSE Aol 35 ATH IFS
SAste AEY ¥ Fasital EE I

- Interoperability success(A 3224 A3F):
ABR PARS S ZRAE Fof e £2H0|
71& A 2d 9 o gAlztef o) /e AlL"t
SEHEE 54 Zlo] AW FR3A T ok o)

LESSONS LEARNED

Fo WMoz B PAHQ fw TRAE g
HaEwse] 3e 24T 5 g el 74A A}
o} e,

Evaluation stifling innovation:

@B F7F FAll JEF A HE2ZE AbelolA
Z7|DA A B7tet Brte] Ed@e 2]
A Wefstal U2 Z2HE HAEHE]

7] M= ol £ E WElH. tite 2
ZRAE A BFE F7F 2 UHEE 4E %
Rz F4 Z2AE ¥ 43S BUs] A
Ao AsHA RS AL = T H7F ko]
Adstal HAE g £F49 5o vl sH
FAE7] A A= Zoll7t o= F=7HA] 3-8-H ook
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O HE AREL AAA 7112 B e

ol s,

Moving goalposts:
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z2a|Es} g Foln 22alEs} 219Pel utet
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AM2 TRAEL 4, BF, 2 U IFL
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HEE 5 AR AT} G2 DA A= ofoF
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Measurement of long-term impacts:

e
r

E
=

o,

1

BN

A7) 9% 24 ZRAEE W) 5E4T 9TL
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ul Zastih 2 by 2 ol We AFSE Fe
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P HY 4 e},
Measurement of unintended impacts:
olEElR] o A 2A: R B g Hrle
oz ol ZAFE Hut AL BEYAAT
UER AL omatn) ghe TRAE ATE
TSt AT PAA 2 Fasith AFRT

o2 Sof, Plugged-in Places Z2HEL gt
55T Aol A7|1Asa 4 =5 DA R

o] @Fo] &H|A} oA FAHA FFS FHAR
Z2REE 7AE 9 S5 AuLe 22 gE a5

g FF= nesoF Rk, olE T ZRAEL
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cATAEH'J

THEUKS INNOVATION -~
AGGELERATOR FOR GITIES,

SPARKING INNCVATION THROUGH
THEMARKET: A REVIEW OF
PIONEERING PRAGTIGE

Qver centuries, adaptive humankind has embraced population
growth, new technologies, and the spread of civilisation by
building cities. Since 1980, this urban trend has accelerated
and has unleashed a 100-year cycle by the end of which
almost 10 billion people will live in circa 10,000 cities. We are
now approaching the mid-point of the century of cities. Prof.
Greg Clark explains how innovation is at the heart of how we
prepare for urban life in 2080.

Place Leadership

o |

RURAL INNOVATION FOR
SUSTAINABLE ENVIRONMENTS -
DEGARBONISING LAST MILEROAD

© rlayepisode FREIGHT

REAGINNG THEFUTURE
AVLATION & APORTS

Integrated Infrastructure

THE CATAPULT NETWORK, HTTPS://CATAPULT.ORG.UK
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REGISTER T0 PERSONALISE —>

Power couple set to ramp-
up railinnovation

Rail & Stations

Prof Henry Tse appointed
Adjunct Professor at the
University of
Southampton

Integrated Infrastructure

Connected Places
Catapult joins Maritime
UK

Maritime & Ports

Launch of Innovating for
Sustainable Futures: A
Playbook for UK and
Indian Cities

Place Leadership

Connected Places
Catapult at World Urban
Forum

Connected Places
Catapult's new Digital
Twin Hub Strategic Board
packed with industry
leaders

Integrated Infrastructure

e

& UK Research Apply for funding Manage your award What we offer
and Innovation v

Our councils

Find funding »
UKRI convenes, catalyses and
with others to build a thriving,

inclusive research and
innovation system.

invests in close collaboration &

Highlights

How UKRI is funded and Unlocking the potential of
allocates funds in the most quantum technologies
effective way

News

[EIIE 5 October 2022

UKRI CEO visit to Norway and Sweden

INNOVATE UK — UKRI, HTTPS://WWW.UKRI.ORG

...........

AEEALAA LAY

iy

Ak AR

UK Research
and Innovation

An extra year of healthy life is
worth £5 trillion

Subscribe to UKRI emails

Sign up for news, views, events and
funding alerts.

Subscribe
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3.12SCALING TO

NEW MARKETS

312 M2 A|RIoZ SHAf

7190l § 2 AFe = e 4 e A

MU AS st g AES 4= glojok e}, Willem
van Windeng] XX AntEAE £24S
Fshs d AR & e Al 7HA A4S
At

SCALING TYPE DESCRIPTION MANIFESTATION EXAMPLES

N 2 B P JLIESEPS REEN 23} XAk =T AnEE o7
Rollout Aol AMFEAE £24E AFIAY  zmm 24 ug B wA] GOl upl Edlo]A
A 2Ho] $RAL 4G 3%
. o we gEY, A8 BEE 1SS g oy 2vhe 23 &340 39 o
2 LIl 2nkEAE &M FrbskAL 75
&5 40| AEHE A 9L B Ao 2
dUR mRAse] T WA A=Y Azg BAA HAEE SAE vty
Replication EE G AYEel nE ddaEd 25 &34 24

£24e YA EL ZEA 7 2A

2utEAE HRr Z2AE ) o] G vH 1

°l& 7FsstA sk B2 895°] UET
Management of the transition to full operation:
AA) SgoZ ol A3 MU HE: AntEAE

£349) HFHA G PANE Yu ZRAEA
9 £uoel QB wanl Belel wh:}
Y= Z2AEo)

A A GAN dat 7
gk d Badt 7ledt 24

chact o) SeAE AL SHslof ste AL
41 Hm Yt WA QG Exke] Aol S olof
s,

oo A AYA ez A A st o 7MY
AU ZRAEE dA Ao R Z2AE HY9
AP 27] Z2AE dA= gt ez V)& g
T8 FHE 7o 3 dAE 71e A3
AMZL AB|E A 5 7]E ARl mlAle 9%
THE FAY A dA= £749 29 H2E
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Q@1 SMART CITY STANDARDS

A5sA 8] el AN A ANA DL A%
Mg zghsio] me) A Awe] 284S Fct.

6-109 B¢t Aaelo] A JJr—E— EE z] 72l
Aa Al e Bays .
7t eAmt} o2 273} kel Efo| Yastt
ey ZeAE %A &
AN 4T S0l GAH T T
Asjet TRAEC A £ WAR A
Rojo] Eubwl HlE A3 o] shAatste]
A o] EAE ks Flolch,
Knowledge transfer mechanisms:
A2 A WAYS: 223 B3HE QL 24 o] o]
Bagt 4, 53] B4 2ALH S As 2ALP O
Zasith, AUtEAE Z=HQloA AlAFeL 2
:Li‘ﬂ q71U2 o7 Z2AEA AIES
T Aol mwo] He 22 Z2O3S

Agct, 18y g2 ZAEE A Y EHZ
e+ 5 gle Xlx}iﬂ‘% R 7] Yol
gttt ol=et A A4 o]Ho] o oFAvt E
7HA] g "HAlo] Atell A EhlE et
- Partnerships(ftE U 4]): B glmrl o2 =A%}
HEUAS AL AE 5ol 20tE A 29
gre Jrhoz 7ﬂ]—1’—?§f_} lﬂéﬂ(elosgow)
Al 3709 o2 AFERHE =9 FEHlY
2utE olzets e 9l BEAsta gk, Al thE
2PHY FaES NHFe g 4 29 &5
7H&3ksl7] 8 LTAES SRR
- Follower cities(Z2¢ TA]): &9 A3
Aol s)7} SYsts AnlEAE TS
TFAske o] gytatE o] 7ha ik, &9
Al £84E A f8 AaS A,

C-Roads EHEL 7 Ao 53], ¥ A%y
= A (Cooperotive Intelligent Transport
Systems, C-ITS) 9] 7% B%5-& x3t47]7] 913
e ol o =, o] EHEFS 2
390 gy ZRAEA FHE S5t
U2 27T BET AFS ANA A

SUPPORTING

SECRETARY
PROPOSAL &

RECOMMENDATIONS

o] W2 59 A7t XA o)A &Fof FofstES
AL A Y3ttt ¢S S0, Grow Smarter
ZRAE = &34 2@ L FE511 5 Y
IR ZA0) A4 oW FHsH= 3749

TGOl ESHE-A =AIZE Uk, o] HT TR EAl=

go|Estea EAE WA wet A 24l
ABe Bol w93, 4 Ao o] Aga
238 wolsia, Ao a7 T BA AL

Ngtet, 249 Hol& £31317] 913 Grow
Smarter Z2AE L= #x) 20719 =AE 72
mRste] 2Al T4 AFS A5k AL gt o]
EASS &7 T8 diF A4 ARE T1
B2 A= Z3} Yass ws U 7188

ZrA €

?4‘15]"’4'.

DECISIONS FOR
INTEROPERABILITY % =

C-ROADS PLATFORM

1 2

ORGANISATIONAL EVALUATION &
ASPECT ASSESSMENT

3
TECHNICAL
ASPECT

WORKING GROUPS
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- Umbrella programmes(f=dg] T2 73):
EA A A EE 74T gdE ge
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- Memberships of associations and industry
groups(@3] 3 A9 1259 WHA): 53
Y $RAA A4S @Sk Fa Pos
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- Creation of standardised frameworks
(FEoHe T ) 4R Hu Z2AEE
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4 ol ThE A WAL Ak FAH

FARE A7 FelA717] Beke NS FA4E
A NS A HEH

Data and systems interoperability:

(HloTe 9 AlAE Fo2-84): B2 AutEAE
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Preparing a Safety Management Plan for Connected Vehicle Deployments,
U.S. Department of Transportation, http://www.nationalavpg.com

US IGNITE SMART e

SUCCESS Project, http://www.success-urbanlogistics.eu

G I G A B I T C O M M U N ITI E S SUCCESS [Demonstration platform], http:/144.217.37.164/success/
GROW SMARTER

usignite

Accelerating Smart Communities and Research
Testbeds

Our vision
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We are... How we do it Why we're different .6 S The path to becoming a Smart city
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https://www.us-ignite.org
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Grow Smarter, https://grow-smarter.eu/home/
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CityHUBs, https://cityhubs.no/

SMART NATION
SINGAPORE

94% of our
government services
are digital from end to
end!

Soe how wt harve progressed a5 a Digital Government
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Medellin - Smart city | AQTr - Association québécoise des transports, https:/
agtr.com/association/actualites/medellin-smart-city

Smart Nation Singapore, https://www.smartnation.gov.sg
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Copenhagen Salutions Lab Alr pallution in traffic light
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Startseite - Innovationscluster 5G Berlin, https://5g-berlin.de/en/

Rogether with Danish Gehl and the

e innerbcticn H they 30 v 8 Bitls

(b by Marsar Latce Ligetts for i

Cities of Things - Cities of Things, https://citiesofthings.nl

Street Lab | Copenhagen Solutions Lab, https://cphsolutionslab.dk/en/
projekter/samarbejder/street-lab
Gate2l, https://www.gate21.dk/

EnergyBlock | Copenhagen Solutions Lab, https://cphsolutionslab.dk/news/
energyblock-kick-off-on-february-23th
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DOT COLUMBUS SMART DOT DENVER SMART DRIVE ME AAL4ALL | AMBIENT
CITY CITY

ASSISTED LIVING FOR
ALL

Weidhme to MEDICA 2022: - PP Smart Health
VisltugatHall15C32 D32 :

. >
Drive Me: Volvo Cars’ approach to autonomous driving, https:/www.media. From Po‘rtug’ai to the World
volvocars.com/global/en-gb/media/videos/189739/drive-me-volvo-cars- -
approach-to-autonomous-driving . - - Y

DUSSELDORF E-HEALTH
P".OT Initiatives _

IGNITING _
INNOVATION

e ey ot

: About
[ Federal state (Ministry of Health) ] [ Lander (states) ] S, o Cusmar Periuge.

Srguiasicrs, prod ot and tences o e Pertgquesn el ks chaer, preemenieg ard

Supervision and Supervision A o o e O L e
tax subsidies and (partial)
financing

Value-Based Healthcare DigitalHeaith Portugal

[P TR ———

Statutory
long-term
care

3 COMPONENTS SEE SECTIONS 4 AND 5 Insurance

[ Social Courts ] H

5 (o) iy (ama)
SmartHealth4All AALAALL

St Mol Techrcsonges for Batier Heath aret Cave [ ——————

1: Mobility on Demand Enterprise — MODE will become Denver's bridge to
maobility options by reducing the barriers to access and bringing it to our
fingertips through apps and interactive kiosks, in collaboration with Xerox
and Panasonic (exclusive partners). Denver’s existing two million lineal feet
of fiber is available and will be harnessed for this initiative.

2: Transportation Electrification — This component will enable an infant
vehicle electrification market to mature and expand while addressing critical
safety concerns and providing solutions in coordination with the sharing
economy to enhance the rider experience, This work will leverage voter-
approved decarbonization efforts through the state's renewable energy
mandate.

3:Intelligent Vehicles — Denver will build a foundation in intelligent vehicles

through connectivity by partnering with CDOT to expand its connected

vehicle program into the urban environment. We will unleash the true
potential of automated vehicles by building a connected automation rederal
environment that systematically aligns the needs of users and businesses Chamberof
with the transportation network for a safer, smarter, and more
environmentally friendly Denver.

ENTERPRISE DATA MANAGEMENT (EDM) PLATFORM Private heaith ’ senweas ) Seeall initiatives

Denver will create a holistic, functional Smart City Enterprise Data insurance

r7)

Sickness funds
{and their
assoclations)

Committee

PEL 2 T8
- s MPETE

Hoasth i Ml #2020 IR

Fortugal

sasuaBe wjeay angng

f

Physiclans and dentists

(SUONEDIOSSE Jig) pue)
sieudsoy

Inpatient and
outpatient care
in ambulatory care (and
their associations)

Physicians

Management Platform that supports the three components and connects all of 8 i
the disparate data sets for safety, mobility, transportation, freight, and weather Premium AA L4A|_L
in one place, allowing for predictive analytics and timely decision-making. The Lm0
platform will be adaptable, scalable, and expandable to other cities. Private health | Rabso Aaend g ot2]
;‘ insurance (™)
Lf 4: PRELIMINARY SITE MAP )
ﬂgglmﬁ I:IEEREST SMART AccelerateYourGity.com i L E-HEALTH IN GERMANY, https://www.tfhc.nl/wp-content/uploads/2019/08/ -
- i - h ESRL caied eHealth-in-Germany-barriers-and-opportunities.pdf 4

DUSSELDORF E-HEALTH
PILOT

SMART COLUMBUS IN THE NEWS
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Ban up hera 10 stay wo-to-dats 00 the.
it e At Celmitnss.

el i T Paozo =

Health Portugal, https:/www.healthportugal.com/en/

Smart Columbus, https://smart.columbus.gov
These icons represent USDOT's twelve Vision Elements. Our program features three core components built
on the foundation of an EDM platform. The table on the next page provides an overview of how each

d.hip - Digital Health Innovation Platform, https://www.d-hip.de/en
Vision Element is specifically addressed. Further discussion of EDM and the three componenss follow: P 9 psi/l pdefen/
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Smart City Challenge: Denver Vision Statement, https://www.transportation.
gov/smartcity/visionstatements/denver



HEALTHCARE LIVING
LAB CATALONIA

JEJU ISLAND SMART K-CITY NETWORK
GRID PROJECT

K-City Network
Global Cooperation Program 2021

HEALTHCARE :
Smart Building Onshore Wind
LIVING LAB " SNSRI
CATALONIA j .
L ig -3 -
ESS Center Program » ‘KCdy Network: Global Cooperation Program’: A G26 program for providing technical
AT FisK [ Nommyasie TARGETED LESS AGGRESSIVE Integrated Overview = assistance for smart city projects and knowledg sharing
INDIVIDUAL “SCREENAMIC OLAGNOSTIC TOOLS T Onshore Wind : Operation Center S
f o - - “ olar Power
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e e D G
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L y oF
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Eusi [
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4 = & wald - e
Clinical Use Co-creation activities -
Y2014 2018 Y2020 -¥2030
Clinical
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& Prototyping Transformation @ Fusel Cell - - 006GW 0526W
e Regulatory Plan of Cantral/Local Govermments CentralfLocal Governments Korean Companies with an
Electricity Sources g8 wind 0166w as6W 116W 2356W intarnational partnor organization
Renewable Rate 9% 35% st BSH-100%
SR :
e i Schedule
Usability studies
Consaltation
with: thes hoat
QovTIments
D Government Office Majer Public Garage || Gas Station
.o g 12 Major Road Packing Tower Evary Public Parking Towsr
Clinical validation va030
Production Conscmmation Stockage FE Fm 888 2,869 3100 5100
Healthcare Living Lab Catalonia, https:/healthcarelivinglab.cat @ Protowlsiaue @ mmeubies de bureaux @ Eclaimge publc @ Logements Fort clssy @ Butaon b g BV Rite W@ i o o Host | gt  Organizers | @EEID @EKIND GEEEED 1010 ™ curaazin
== o
Total Operating Center Main System
Tor  Security Help Desk ICT MgL Info, Operation D Payment Platform Call
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]

LAB

-

+  Power Grid Network & Device
of Grid Refiability &Safety

+

Distributed Ganeration & Storage

Operation Center & EMS

Intedligent Energy Management

NaVidis §
= 4

The Kansas City Living Lab, where innovation meets possibility. | Think Big
Partners, https://thinkbigpartners.com/the-kansas-city-living-lab-where-
innovation-meets-possibility/

LG Microgrid Solution

Smart Green Microgrid in Korea, https://www.ctc-n.org/sites/www.ctc-n.org/
files/session_6_-_mitigation_technologies_-_smart_green_micro-grid_korea_
lg.pdf

Issy-les-Moulineaux, https://www.issy.com/en
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KASHIWA-NO-HA
SMART CITY PROJECT

Intra-block electrical interchange in
times ef normal operatien

Intra-block electrical supply in
=== cmergencies

T S

Electric interchange
device
Super-high voltage
subpsal.io'gn faciliu%s

Visualization (provision of information)

. = | o OTITI
PN :

lock electrical interchange
in times of normal operation

BEMS : Building Energy Management System
HEMS : Home Energy Management System
PV : Photovoltaic (Solar Power Generation)

KASHIWA-NO-HA SMART CITY, https://www.kashiwanoha-smartcity.com/en/
Kashiwa-no-ha Smart City: Making smart use of local energy sources to build
the communities of the future : Social Innovation : Hitachi, https://social-
innovation.hitachi/en-us/case_studies/smartcity_kashiwanoha/

Mitsui Fudosan | ESG/Sustainability | & mart Kashiwa-no-ha Smart City,
https://www.mitsuifudosan.co.jp/english/esg_csr/special/smart.html
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KIDUKU

® Joint project with hospital and smart house

B Monitoring and assisting independent living for senior citizens and patients

® Application of various sensing technologies on Fujitsu Laboratories’ processing
platform

Sensing & Feedback Visualize

Hospital
Smart House f ‘ TR
(CASALA) ) i 4 . aeL

Ll )

Support
oy ot -
y Doctors i
:
ﬁ EI (CLARITY)
100 sensors per unit —
——

Hurman—pressnce Wirdow Light—inte nsity
Light—intersity Sensor FEIBaL sersar
sersor

Accelero—
rmeter

Power sersor
Lamp sensor
Discharged Patient
Light—intensity

sensor

Bed sensor

Doarssn=aF W Blind sensar
Hot—water faucet Door sensar
Sensor Lamp sensor

Thermosensor
Temperature
=8 rBOr

Environmental events
(door, bed, +++)

Specialist conditions of H
occurrence
knowledge ‘ _n -
Medical Body events EL ..* L
knowledge (wall, change posture, «++)|  ommiiel
Iliness List abnormalities

and conditions
of occurrence

Hosnital

i
Support in-home
<care for patient

Home

Assess physical capacity

Optimized to

ach person
-i' |

.
A m) Detet DB
T event
e § | Yy

: B Y

Everyday life

-5 ,
s ELED I,
i A variety of sensors in smart house :

Gym

Fujitsu Launches Research Project to Provide Health Monitoring
Technologies and Assisted Independent Living for Smart House Residents
in Ireland

LA CYBER LAB

M CITY MICHIGAN

Secretary Mayorkas Visits LA Cyber Lab | Homeland Security, https:/www.
dhs.gov/medialibrary/assets/images/24037

We must close the cybersecurity skills gap, https:/mwww.dhakatribune.com/
business/2022/05/23/we-must-close-the-cybersecurity-skills-gap

LUSAIL SMART CITY

Mcity Driverless Shuttle
https://mcity.umich.edu/mcity-driverless-shuttle-is-back/

Lusail City: Qatar’s Future City, https://www.lusail.com
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MASDAR SMART CITY

v TR Com

MANHATTAN OFF e
HOURS DELIVERY (OHD) Masdar Cityr::«:eeame

PROGRAM i’r M:mmrfw
Qittour S2% 12006 2014 §piii soovormom
Deliveries == =

: ithin the city; traved will ba e
W e IR

10 cther locations outside the city.

NS povieer SouRe.  Inchtiial veinite, sach ae plistics s metals,
ﬂhl-waWn-dhrm-m

Masdar City, https:/masdarcity.ae
Masdar City | Masdar City, Abu Dhabi's carbon-neutral metrop... | Flickr,
ABOUT OFF-HOUR DELIVERIES _ TRUCK VO https://www.flickr.com/photos/gdsdigital/4513622583/

NATIONAL INTELLIGENT
CONNECTED

VEHICLE TESTING
DEMONSTRATION BASE

Off-hour Deliveries, https://lohdnyc.com

A9 DIGITAL MOTORWAY

PRI T ! bl “
GED b9
Nt (hriuey e

Pomarrun st o

| DONAINS.

bt s e

Smrml.

Vision camera

npmlulhu Imr

Olyjeet

(CMline bearmed) Learning and

decision making layer

Continental, Deutsche Telekom, Fraunhofer ESK, MHP and Nokia
successfully conclude tests of connected driving technology on the A9
Digital Test Track - Continental AG, https://www.continental.com/en/press/
press-releases/2019-03-21-car2mec/

Vehicle regulation

Maotor senions | and low kevel contral layer \'rhleh- dyvnamle madel

GPS signal " Steering angle, brake, and acceleration

113 SMART CITY STANDARDS Frontiers | Automotive Intelligence Embedded in Electric Connected
Autonomous and Shared Vehicles Technology for Sustainable Green

Mobility, https://www.frontiersin.org/articles/10.3389/ffutr.2021.688482/full

POWERMATCHING CITY

ROBOTIC ASSISTANT
FOR MCI PATIENTS AT
HOME (RAMCIP)

PowerMatching City: Lighthouse project - DNV, https://www.dnv.com/cases/
powermatching-city-lighthouse-project-79544

Powermatching city | Powermatching city is een demonstratieproject van
een toekomstige energie-infrastructuur. https:/powermatchingcity.nl

METABOLIC

RAMCIP | Robotic Assistant for MCI Patients at home, https://ramcip-project.
eu

RAMCIP Robot: A Personal Robotic Assistant; Demonstration of a Complete
Framework, https://openaccess.thecvf.com/content_ECCVW_2018/
papers/11134/Kostavelis_RAMCIP_Robot_A_Personal_Robotic_Assistant_
Demonstration_of_a_Complete_ECCVW_2018_paper.pdf

SAENSUK SMART CITY

Saensuk
Wellness Ci

Saensuk Wellness City
Saensuk - Smart City Data Platform Thailand, https:/www.citydata.in.th/
saensuk/en/homepage/

https://www.ad.nl/wonen/het-huis-van-niek-is-zo-goed-geisoleerd-dat-je-
het-in-de-winter-met-wat-kaarsen-kunt-verwarmen~a816d308/210801162/
Projects | Spectral, https://spectral.energy/projects/
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SIDEWALK LABS, o e - SINGAPORE SMART CITY

EASTERN WATERFRONT We build products to AUTONOMOUS VEHICLE SANTANDER

DEVELOPMENT quality of life in cities

for all

INITIATIVE @ ONE

PR NEAL E4TATE DEVELOMERS | CITY FLUMERS

Delve

Better development
planning with generative
design

FoR: CONMERCIAL BUILOTNG OSWERS | TERENTS

Mesa

Building controls that save
energy and cost

Municipal Big Brother

Tt Senact City plan in Santander, Spain

FoRl: PARKTMG DPERATIAS | REAL ESTATE SEVELOSERS |
CITY ANCTRS

o Garbage collectors. Data servers we ihe

Pebbl N2> et emges mesmpnoen [
e j e i Ha:‘ulrnllhe(llrl :

Solutions for drivers, ) Smartphone users i

parking lots, and curbs

can ushe 3 Smart City 39050 neadly
officials about necessary sireet repairs,
and the 3pp aows 10w 10 recve

Incation specile bps.

About 10,000
farstenad 5 budding wals,

Connected Automated Driving, SELF-DRIVING VEHICLE INITIATIVES IN st ks nd iy ks, ; i
FoR: TILITEES SINGAPORE measune R, noise hevess @)’
LS

Affordable
Electrification

Transitioning to affordable
clean energy

Taxis, buses, and pelice cars
constantly registes their keation
and ransme meassnemests from

.
L Gardens and parks Troubile spots are
Uuse the technology 10 refulate astomaticaily neported
o therlights, s energy and 10 the apprmprizse
hee SurToundings.

‘contend how e WaleIng IS S0 ity aathorities

SmartSantander, https://www.smartsantander.eu

SmartSantander: A unique city-scale platform - UCITYLAB, https:/www.
ucitylab.eu/smartsantander-a-unique-city-scale-platform/

Smart City project in Santander to monitor Environmental Parameters

- Libelium, https://www.libelium.com/libeliumworld/success-stories/smart_
santander_environment_smart_ctiy/

Santander: A Digital Smart City Prototype in Spain - DER SPIEGEL, https://
www.spiegel.de/international/world/santander-a-digital-smart-city-
prototype-in-spain-a-888480.html

Qur Commitment to Sustainability

Sidewalk Toronto | Sidewalk Labs, https://www.sidewalklabs.com/toronto

1
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https://phys.org/news/2013-08-trials-singapore-driverless-vehicle.html
Smart Growth America, https://smartgrowthamerica.org/tag/seattle/




SMART CITY STUDIO

education. All mipmbors st
it

sccelerating (re LK Coveemanas digital and inguniral sirateges.

KF.Q??‘C?!'E‘J.D

'F[YDIO

Industry

.

Our Teams 0o s

Higher Education
Team...

Universities and other education

Tor cities. Student mambarship
entities free access to mary of

rmary of the latess tocks in

* xR
| A adafruitt 3

Smart City Studio, https://www.smartcitystudio.co.uk
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& ESPRESSI

SMART CITY YINCHUAN

The smart city operation center of Yinchuan, https://www.chinadaily.com.cn/
regional/2016-09/07/content_26729344.htm

SMART DUBAI

How Dubai will become the world’s most sustainable city?, https:/www.
baharash.com/how-dubai-will-become-the-worlds-most-sustainable-city/

SMART DUBAI SMART
GRID

DEWA's robust infrastructure is a key element of Dubai'’s development,
https://www.dewa.gov.ae/en/about-us/media-publications/latest-
news/2020/02/dewas-robust-infrastructure-is-a-key-element-of-dubais-
development

SMART GREEN
INNOVATIVE URBAN
LOGISTICS FOR <
ENERGY EFFICIENT e
MEDITERRANEAN CITIES \
(SMILE)

SMART HEALTH
TELEREHAB

TELEREHAB SERVICE

Wish to continue your recovery & rehabilitation in the comfort at your home during
this difficult period? Sunway Medical Centre Rehabilitation Medicine Department is
offering telerehabilitation service to eligible individual~!

Stage 1
Therapist Prescribes Exe

Stage 2
Careghmor/ Pationt Set Up Exercice

SMILE - SMART GREEN INNOVATIVE URBAN LOGISTICS FOR ENERGY i
EFFICIENT MEDITERRANEAN CITIES - Fundacién Valenciaport, https:/Awww. o
fundacion.valenciaport.com/en/project/smile-smart-green-innovative-urban-
logistics-for-energy-efficient-mediterranean-cities/

SMART GRID SMART =s_c , j

Stage 4 Therapist Reviews

CITY e

el T
=

Telerehab Service, https://www.sunwaymedical.com/programmef/telerehab-
service

National pilot of Smart Health TeleRehab in Singapore for remote access

to rehabilitation services, https://lopengovasia.com/national-pilot-of-smart-
health-telerehab-in-singapore-for-remote-access-to-rehabilitation-services/

SMART HEALTH
TELEREHAB

@ Charging station for slectric vehicles
@ Haat Pumps

0 Solar Panals

O Wind enargy

@ Combined Heat & Power

O Smart Grid

® Docentralised Micro Generation

0 Smart Meter

Congestion points
Connections

AGGREGATOR
DSO (LIANDER)

Implementing Smart Grid Technology: Context beyond Technology | City-
zen, http://www.cityzen-smartcity.eu/implementing-smart-grid-technology-
context-beyond-technology/

Implementing Smart Grid Technology: Context beyond Technology | City- HYPERCONNECTED SMART CITY DEMONSTRATORS 118
zen, http:/MWwww.cityzen-smartcity.eu/implementing-smart-grid-technology-
context-beyond-technology/



AMSTERDAM SMART SMART TAMPERE - SONGDO U-CITY ARRAY OF THINGS
CITY SMART HEALTH

What is The Array of Things?

What if a light pole 1old you to watch out for an loy patch of sidewalk ahead? Whal ¥ an app loid you the most populated route
for a lata-night waik to the 1 station by yourself? What If you couid get weather and air quaiity indrmation block-by-block,
Instead of city-by-city?

The Array of Things (AoT) i an experimental urban messuement System comprsng programmeabis, modulyr "nodes” with
sensors and computing capabiity so that they can analyze data interrally, for nstance counting the number of velscles at an
infersaction (and then delating th image da
a growing numbes of partner cities to cobect ral-time data on the citys emronment,, infrastructune, snd activity for masarch
and public use. The concept of AoT B analogous o a “fitness tracker™ for the city, measurng factons that impact Bvabilty in tha
urban emdronment, such as climate, air qualty, and notse.

Smart City
here we
come!

s v
hadanger

. Array of Things was 8 nomines for he 2

What is the Goal of the
Array of Things?

AaT will provide real-time, location-based data about urban
ervironmant, infrastructune and acthity to mssarchens and the
public, This inBiative has tho potential to alow researchers,
policymakions, covelopers and residents to work togesher and take
specific actions thal wil make cities healtnier, more etficient and
more lvabla, The data wil heip cities operate mone eficiently and
reakre cost savings by anticipating end proactvely sddressing
challanges such as urban foodng and traffic salety.

AMSTERDAM

Open Data for SmartCity

Bacause the data is published opanly and without cll'v:)o itcan
st suppor the of innovative ., Such as
a mobile application that alows a resident to track ther exposure
10 certain air contarminants, o 1o navigate through the city based
on avoiding urban haat islands, poor sir quality, or excessie nose and congestion,

Asrary of Things aiso serves as the flagship depioyment of an innovative new type of cyberinfrastructure — a distributad,
programmabila syatem of nodes that can be used 1o answer critical resaarch questions acras dierent settings and fieids of
study. AoT is based upon . an open platfonm for edge computing and inteligant, wireless sensons
devaioped at Argonng National L::by‘a‘cry In agdition 10 AST and osher urban research iniligtives, Wigale soltware and
hardware suppors emironmental and atmesphenis science in & vasiely of envirenmants, rom the Chicage Botanic Garden 1o
tha Almosphanc Radation Measurement Research Okdahama. in October 2013 1ha Waggle team was ewanded a
grant from the National Science Foundation for 2 new b |
croate 4 new gonenation of Wagghe node with upgraded sens
noc technology will be tested not only in AoT but also in NSF

A

‘o
Innovation Community Connected
& Uimio[@=s
& % mws o8
(=) ﬁu [
(© C

enhanced cimate and f capaitios
NEON cporates over 100 enmviconmental madsurimont Silis across the United S
Fico, pblishing peolegcnl ad data to s

E on tha natural ervdonmant. WIFIRE operistiss roughily BO towis scross Southe
provention and mesponsa.

Tenigs

. . In Smart Tampers we are using agle expenments k1
@ Customer service and invohlvement wis) S

Education and research [coming)

. ) \ i s What Data is Collected?

Bullding, energy and infrastructure [coming)

% Aland Analytics =t T s The nodes wil initialy measure temparatuse, barometic pressure, -3
R S - [ = e, X ight, wibrmtion, carbon monaide, nitrogan dicadds, suur dioxide, o
Am Sterd a m “ Health and well-being i = s e sl P 4. 1 ol ol =y ‘-'.F-';'_— . N 0zone, amibeant sound peessure, and pedestrian and vehicle o
® Safety and security L he —Ldl e = S traffic. Continued research and development is using machine b
S m a rt ment throlgh new channes for panicipation: Take . learming to create sensors 1o monitor other urban factors of
o7 Renewing industry P50 harvee your saryl _,! | interest such as solar ight intensity (visible, UV, and IR) and cloud =
. L~ —r—— X L]
t : lty = Connectivity ) . cover (Important 1o bulding energy managermant), and fisoding
'Y p—— . o e and standing water, |
8 Smart reobiling 5 i 8 e
= The Array of Things projoct is mterested in monitodng wban E
. o erwironmant and activity, nat Indhiduals, In fact, the technsiogy z
Smarttampere, https://smarttampere.fifen/home/ E —— and pobicy have been designed to specificaly minkTize any
o ® 0 P - T — k- 5 '™ potential coliection of data about individuals, 50 privacy protection
A By prE— is buitl into the design of the sensars and into the cpsratng
Let's create n . ="
better streets, ; ; !
neighbourhoods ' . 4
and cities = L

Amsterdam Smart City, https://amsterdamsmartcity.com
AMS Institute - Amsterdam Smart City, https://Awww.ams-institute.org/about-
ams/partners/institutional-partners/amsterdam-smart-city/

Array of Things, https://arrayofthings.github.io/

New Songdo City, https://www.kpf.com/project/new-songdo-city
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Timeline - T-City Friedrichshafen, https://www.t-city.de/zeitleiste.html

URBAN DRONE LAB
Jok e

Enabling Urban Air
Mobility

Removing obstacles, understanding needs and conditions
and conducting testing in a real city

ICT Arena

U Ueban ERICSSON 2

Stockholm UAM Lab, http://Juamlab.se
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Spain will have the first urban drone laboratory in Europe - Green Racing
News, https://greenracingnews.com/spain-will-have-the-first-urban-drone-
laboratory-in-europe/

US DEPARTMENT OF
ENERY SMART GRID
DEMONSTRATION
PROGRAMME

’(/g\martGrid.goa:

§ e | ¥y
of Energy's Wl Research and D acthvities y
a in electric ind ios and creabe i
devices, software, toals, and techniques 10 help modarmniza the electric grid. Advanced Grid
Research
THE INITIATIVES

Voices of Experience

Sensor Technology

DataGuard and Data Analytics

SmartGrid.gov, https://www.smartgrid.gov
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& Smart Supply
3
Retailers and " Chain
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Blockchain for loT-based smart cities: Recent advances, requirements, and
future challenges, https://Wwww.sciencedirect.com/science/article/abs/pii/
S1084804521000345

CITY DATA EXCHANGE

HITACHI
CITY DATA EXCHANGE VISION Inspire the Nex

Enabling Data Suppliers to find Data Consumers

CITY DATA
EXCHANGE

City Data Exchange | Copenhagen Solutions Lab, https://cphsolutionslab.dk/
en/projekter/data-platforms/city-data-exchange
https://www.gate21.dk/wp-content/uploads/2016/06/City-Data-Exchange-
Hitachi.pdf

VIRTUAL SINGAPORE

VIENNESE ACTIVE AND
ASSISTED LIVING TEST
REGION (WAALTER)

= i
.
\ S
WAALTeR - Smart City Wien, https://smartcity.wien.gv.at/en/waalter-2/
https://smartcity.wien.gv.at/wp-content/uploads/sites/3/2022/05/scwr_

klima_2022_web-EN.pdf
https://www.wien.gv.at

YOKOHAMA SMART CITY
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Hai
Storage battery SCADA
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Toshiba Announces Participation in Summer 2014 Yokohama Smart
City Project Demonstration, https://www.global.toshiba/ww/news/
corporate/2014/07/pr1001.html

ZIPLINE DRONE DELIVERY

zipline

ntly
anywhere

Zipline - Instant Logistics, https://www.flyzipline.com
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