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“UN, “World Urbanization Prospects 2018: Highlights’, #uAdi o Tufl e fusneu
&, N https://population.un.org/wup/Publications/Files/WUP2018-Highlights.pdf

®OECD, ‘What is a smart city? Selected definitions’, FuRwiloTui o< fus18y
b&o<, 310 https://www.oecd.org/cfe/regionaldevelopment/OECD-Roundtable-on-Smart-Cities-

and-Inclusive-Growth_Issues-Note.pdf
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fuszAnsamuntusiienisidinalulagalviauasinsauuiauieussleviveasy ogofe
wa¥§sna (European Commission, 2014)
s ! .. . 1< LY a o 1
99ANTNIAENTY 191 Smart Cities Council L UNITINAMVBIUT BNVUIATYEY
nangwandadrusuluwalulagidiosdansey (5aude Cisco, IBM, Intel kaz Qualcomm)
uemIinANNveniedaniuzdn Wunismunudeyasingunsaluaziduesiiley
luauu n3a (Grid) Wisu 81A15 wagduninddu q lneudsdutoyaluniusyuunmsdeans
o a a o & Y] P % & 9 & fu  a ~ P v
aseridnazilunmsniuduwuuiansuaslfate nuuldgenduisdansesiieasnetoya
A uaruINsNlasun1sUTuUsslususuudaa (Smart Cities Council, 2012)
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3old OECD F9lrAaTnAIUve 9992582 1377 “AuAnSISUNS oL uMNINITUslawll

“Depa, ‘N15d @S LT 0989058’ AUAULT 07UT o NUBIBU bEDE 911
https://www.depa.or.th/th/smart-city-plan
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Hogordeidulinsfiuauandeunnniy uardaadunafiulamansygivenedsiu wasvils
19919 9 @1unsauTuusansuInTg (United Nations, 2016)

uannil asdnsandszvfldsuundndesdaasesdifuuuiin
sl i (Sustainability) T United 4 Smart Sustainability City, UaSCCE Taaidlunanu@nsisuy
YosesimMsanUszAfitesdnsUsraunuvatsnadu T annminsauunauuga
(International Telecommunication Union: ITU) AaugnsssnansiasugnavesylsUuisanyseunyii
(The United Nations Economic Commission for Europe: UNECE) uarlAsanse aﬁugmwwé
useanUszanenR (UN-Habitat) wagl@¥unisadiuayuainesdnsduneliesdmsanyszynea
31017 oc 03dns eliussau NSRS siull oo 40 “ildidesuasnisis
fugnuvesiyvdaseunqu Yasads Sangu uazdaiu” lnonsdudunsldlddennmes MU
lewn “foedsdusanes (Smart Sustainable City) 1dudoausnnssuildinalulad
FIsaumALAEN A0 (ICTs) uagisn1sdu 9 ievsuUsinammdin Ussaninmuvenis
Fuduauuazuinisludes uazmawaiunsolunisudsdy luvasituleldiiozmavaves
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¢TU, ‘United 4 Smart Sustainable Cities’, AUAWLE 0TUT o TUBIBY e, 91N
https:.//www.itu.int/en/ITU-T/ssc/united/Pages/default.aspx

°“A smart sustainable city is an innovative city that uses information and
communication technologies (ICTs) and other means to improve quality of life, efficiency of urban
operation and services, and competitiveness, while ensuring that it meets the needs of present
and future generations with respect to economic, social, environmental as well as cultural
aspects.” Source: Recommendation ITU-T Y.4900/L.1600 “Overview of key performance indicators

in smart sustainable cities” 819310 ITU, “United 4 Smart Sustainable Cities” @UA WLl 87U7 o«

fugN8U b&oa 310 https://www.itu.int/en/ITU-T/ssc/united/Pages/default.aspx
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“UNCTD (2016), ‘Smart cities and infrastructure’, AuduiioTud o MuBNEU beoe
310 https://unctad.org/system/files/official-document/ecn162016d2_en.pdf

“OECD 2020, ‘MEASURING SMART CITIES’ PERFORMANCE Do smart cities benefit
everyone?’, dud i o7ufl o fUB18U b&oa 910 https,//www.oecd.ore/cfe/cities/Smart-cities-
measurement-framework-scoping.pdf

“U4SCC 2021, ‘Key performance indicators: A key element for cities wishing to
achieve the Sustainable Development Goals’, AufuiiloTufl o fueneu b&os 310 httpy/Avwwituint/
en/ITU-T/ssc/united/Documents/U4SSC%20Publications/KPls-for-SSC-concept-note-General-June2020.pdf

VD, “Smart City Index 2020”, ufudloTufl o fugneu odos, 10 https:/Avww.imd.org/
smart-city-observatory/smart-city-index/

“*ASME, ‘Top 10 Growing Smart Cities’, # UA UL 07ufl be d911AL bEbe, 910
https://www.asme.org/topics-resources/content/top-10-growing-smart-cities
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Union: EU) wafinsatuayun1anIsiiusiuem
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n3eeala (Oslo) TUszHnIUTeanM ver,mzo AL Lilodopalagndousey
#18 Marka forest wag Oslo fiord @ 14 usadufl ufi Sur deeyluginineealass
(Oslo region) Faduiuiifiesiflngfianluueinduasidmeeiedsaiiior Feududes
fiaunfiogende aniuivineu warlassadaiugiunsouds Tnsuesngldmiiunisdaaia

msnauileidulinsredanindeuneliuuifn “ilesdansey (Smart City)”

fian: https://ec.europa.eu

“N3ENTHNIINUTEINA, TI70700790TWes19¢7, FuduiiloTuil me AWnAY beoe,
N https//www.mfa.go.th/th/content/5d5bcc2215e39c306000a202?cate=5d5bchde 15e39c3060006870.

““European Commission, ‘European Green Capital’, #ufidleTuil be dnas beoe,
370 https://ec.europa.eu/environment/europeangreencapital/winning-cities/2019-oslo.

*¢0slo region Ao Mufiusalanasdunziusenvesueiing Ussnausiedliomans
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“\lesdansoy” Duddevimiluniswmuniies (urban development vision)
dewnndinvesszaney TmnudenlostuanudBulagmsiiuinnssy mssaumalulad
Tl 9 wu welulafansaumnewaznisieans (Information and Communication Technology:
ICT) wae Internet of Things®® (oT) TugUuuufiaende efmuardamsiuiivdnveudes
(a city’s key areas) Faudlwnn1sUnAsewe i (city governance) N15UIN15UTEB YU
MsdAnITNENIL 8y wazt nadundudes msfinw NINAUIPAAINNTIU ARDAIU
ATARNINUATNITAUAFVNINVBIUTEVIVY UazdlhudAnIndadedesdianuaainluynaiuy
wazdadldsuamuufionngiidnlfidefifdesisniatguaziontu

nyweealadinifndudy “iiaddansue” 1a4lananNN1TINSUAUVBIDIANT
#a 9 flesfongeesalaiinuneeuuaziiumudledigmmsivdsundasaningiiennia
(climate change) Inetithuinendn (key objectives) b Uszn1s Ao

®) N15aAN15Ua98A 1915 oUNT¥AN (greenhouse gas) A3 DYAL &o
Tud A.A. wobo duihlugnsannisudesfituieunszanasiosas «e Tl A womo™
uaznaneifuilesifimiusuanna (carbon neutral) Tl a.A. oo

) WAUIAMAINTINYDIUTEY WU (improving quality of life) Feannnd o
fuidevimiveadios (City vision) dsimuain “msvildidesdiuiaidoauniy (udo
7712f/ﬁ)ﬂf?maﬂﬂ?’]mﬁﬁ(ﬁ?%fU?gﬁﬂiJ” (A greener, more open and creative Oslo with room
for everyone)

aelduundn “anudasnisvaslszneu” Ao ndnmsiiuuuamisweanis
Wannngeeeala lnongeeealaiilasanisiivanvanesuiioativayunsiadiesdaaios
FawAnITmaaaveun el saru Wi @ silingseealaldSunissuruuiui iy
Wosasnnenislreunruzndsnulniiveslan (Electric Vehicle Capital of the World)
msadvayulasaseiug I syuTITIsIT0ly MU car free zone mzalvayuUlily

s08uUs W7 (electric cars) N157IMUALYNN BT LTn15UaReAmI5UaY (zero-emission)

“Internet of Things (IoT) Ais MsiTeslestoyaainassila léud Hefewa (information)
Auilaau operation Usznause e du fie e) Iulwesfisudeyaiianla (sensor) b) Mmsideusiedstoya
(network) WA o) sEUUUsEUIANA (data computing) ¥l¥iAa action 33 loT FaelvEuszneunisgsia
mmaaﬁw%’agaﬁﬁagj‘mﬂmsﬂ,ﬂ%mewﬁlﬁlﬁmﬂidwﬂﬁ (“tUmlan Internet of Things (IoT) WinATIHMUI
gn &.o’ dududl ofui me denau b&boa, 31N https://www.scb.co.th/th/personal-banking/
stories/business-maker/iot-world.html)

*“City of Oslo, ‘Oslo Finalist 2019, ﬁuﬁjmﬁl a’i’u‘ﬁ o #9M1AU b&oe, 310 https//ece
uropa.eu/environment/europeangreencapital/wp- content/uploads/2016/12/0Oslo_EGCA2019_final
ist-presentation.pdf.
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Tnsamamantiuenannisdeliingsesalavssqidmaneduaningienne (cimate goals) wéa
fetheanuafivnsoniauazaafivnades mueihlvanmnedenvoniesitu uaslaong
NMsAliunsaanavilingeeealalasuseda “WiewmadedWeiuwisglsy (European
Green Capital)” 1wl f.A. boex® MMNAMLILATELTU (European Commission)

dofiansansiu “auvszana’ Aldlunsdndunis njsesalaldifinGy
atuayuann1A3g (public financing) lnglud A.a. boeo AN15AIMUA “sUUTEUIUAY
anmgienia (Climate budget)” Usenaudie <o 1103113 1w m 21Adu laua o) A1A
NHNUUALNTAT1ENNUWIAGBH (energy and the built environment) ) A1ANTUUES
(transport) Wag en) NIANTNEINT (resources) wonani Sedlseldarnnisfuasunig
(Toll Ring revenues) Algi3usiiiun1sundausd a.d. ecao (Oslo Toll Ring) FeiinsLiu
Arumsludnsfitavdmiverunmuzi bifinnsudesuadiy (zero-emission vehicles)
diaduussgdlauasndudiundwaddasimaisafusiumivuzees “dosdaaey” fadiu

nsvudseEssazlarlaTasuguvesTudnseuLazAUALYIN BndIun g
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nyseealaldvanuuuiagnaasdlasimaiiseadioviviAnilleaifinuiaiden
wnfu Tnelduinnssanalulad (technological innovation) tasen1sfidndaynnelduuain
11998923 88v09NT900dla bawn 1ATINIT FutureBuilt kazlAsan1s Climate Dashboard
Feflswanden fail
.0 1AT9N1S FutureBuilt
1A59n15 FutureBuilt tulassmsifleatuayunsianfiosiiduiing
fudanndon (cimate-friendly urban development) lunisainsilegends anudiviay
uazlassadreiugrunisvudddunynasosiosiiu (municipality) 983 Oslo region $1uau
5 wita ldun nyseala, Baerum, Asker, Drammen, Nordre Follo uag Lillestram 1dulasens
filszegiia oo U (A.f. boeo - bolo) MAURUAILAIATILALIONIU 1 o Ve

1AuA @) NTENTINTUNATEIDIDULAZANYTILELTE® (The Ministry of Local Government

*“European Commission, ‘European Green Capital’, Fududl oTudl om danau
b&oa, 9N https://ec.europa.eu/environment/europeangreencapital/winning-cities/2019-oslo.

*“nszmsrnsUnaseviosiiuuasa ey Suliaveuulsuneiuiegends nguane
HLila9are1A1s (the Planning and Building Act) miaﬁuagumqmiﬁuuazmsﬂﬂmmﬁadﬁu ulguny

Weriumalulagansaumauaznisdeas (ICT) wazn1suiuniasy uleviedlewazniinia (rural and



«

and Modernisation) o) ﬁuﬁﬂﬁlﬁaﬁaﬁjmﬁmaﬁg (the Norwegian State Housing Bank)
o) NBIYULYIYIAATUNE 197U (Enova: Norwegian energy national fund) ) d11ine1u
wAluladLazn1sUSNITIANITOIAITUNNYNR (the National Office of Building Technology
and Administration) &) NuUsHATE1ANSATYT (the Green Building Alliance) ) @u1AY
a01UlnurevIAuesiig (the National Association of Norwegian Architects) kag e) Ngu
Hneonuuuwavanrnenssuluuesiag (DOGA: Design and Architecture in Norway)
nsRmuIlaTin1sudTesnelelasinis FutureBuilt Aaeni1slmAinnig
Wasuutaslumefoalunanisdeadvermsvesimesguaznaenyy uusstunala
waztiudwddguosaudisalunsdsuiuuesindlugdaniinisdesnisuous
Tnssnisiiusznaudaenismuilasesnisdises (pilot projects) §1171 &o 1A59013
§sflvpuiundiduauiadunsWanienasuaz v uiieg (urban development
projects) Tidn5alul a.f. bobo lnsaduanusiuiloszminviudiuninsguazaiAenyy
TneilidvnevanifieannisudesfmiFounszanainasvuds msliwdsnu waznisldian
(material consumption) Tun1sneadisenasatestosudasduesas ¢o Waflsuu

IS [ (% s

wnsguludagdumsnisidandnenssunaunmluseaugs danuduiusiulasasg

Y

nuguvenilos osean Ung®e (universal design) n1sldianniiaaunine vilauisaai

q q

91A15NUaesAIsuauluyIuIua (low carbon building) i elilAnd winaoNy Ad19SU

NOEDFE
Y U

regional policy) N153ANT5tABNAY WleU18N1TINNUTDLST AANISAEIRUY T (Sami) wasunautiay
wazuleu1gn1sukUT agdoyandmansvoswd, duAwloTuil be Am1AN beoe, 31N
https://www.regjeringen.no/en/dep/kmd/id504)

“°Universal design (UD) fie nanni1seanuuuaninuindenliduaumnn 9 nqu Laidd

v

axiludgaeny (older people) AuUNG Kiin13 (people with disabilities) 1WunsviililaifigUassa (barrier

free) Tun1sldau afranuwiniisndulunsdrdsunnislivins nsesnwuuiiielinnaulaidng 4

v oy
=

NHIALTAMANE WY (‘Universal design anniseeniuuae N

€
D
D
—9
€
€
b

pg1avien datdundnnsAwauTiun

o

Winigs (MeesAnsdadu’ Auaudloiunl o AUIU b&sa, 910 https://avl.co.th/blogs/universal-

design/)

o A

*1a539n15 FutureBuilt #aen1shiiinstdTanniin1suaseiesaunsyanlulsunauisy

q

Tneiundn “wswgnaviyuieu” (Circular economy) FaihlUgwuifn “nmseenwuunyiien” (Circular design)
<3 9 y ) 3 g



®O

FeeiEy (vision) v0alATINIS FutureBuilt Aa N1suandlimiiug Nuiiile

Mlineliindunseseanmgiionnia (climate neutral urban areas) Mioguuitugu

vosan1nenssusinuningaludandulula

lutAaudania A.A. bobe LATINIT FutureBuilt Usgnaus 3¢
e lAssn1sihdesiiiefufiuiiiios (Urban areas) maasislsaou Tsadeuoyuna 01ans
d11¥nau (Office buildings) MugnataTmusssy (Cultural centres) lasan 57 agjo1de
(Housing projects) waglasanisiieafunistudnsenu (Cycling projects)®® ilednsuidau
91A15 Mufiiraveadlos (urban spaces) uaglassadrsiugiuresszuunmsuddliidousioniu
Tnelasanisihsesens q dauimihiduiuiidmiuanufeaseassd musauile waznis
Boufvesindedlunnaadiuienaseunnduldvesuuimiudn (concept) Tunsly
W& sLLTANIIY (innovative energy) wasvelulasT Lﬁmﬁ’uaquﬁmmﬁ (climate technology)
T Anusslovigeaauaziiunadususss Wevilingseealadudosiidsduisiuiasvgie
e uaymafufinsdodanndon

wuamedAgyn1eldlasinis FutureBuilt

MABATEEELIA o UNHIULT 1ATIN1S FutureBuilt tasidunisnane
Usgnsiiveliussqulminegeanlunsannsudeeiwiseunszanlviniierue (zero-emissions)
6

lagldvannisusendaaisueu (carbon saving principles) MAgItUNISHEAKAENITEYSNY

WANU Fawsazuwindiuddudiglingeealavssqulmunendmualiogrnlugusssu

(0) N30NUUUVIYULIBY (circular design)

“NIseRNLUUNYUIBY” AzigInunslden n1seantuueInsiv
nsidaudseneunayianlugluuunlduinnssy (innovative material solutions) Jugafiu
n13AnlusEEzeILaENITIIRNUE T UNSUSUUTITeT enaueIAsluBuIAn Lagiiial

a Ao ) a va . Y o a « = »
wwAnddn s lun1aU UR 1asanis FutureBuilt tanivuadeny “ornnsnyuiien
(circular building) Fsanansanaaasldanuasduniansneasioins Wuannsnisuundnns

YNt TanNAlutunous1e 9 veden8n1sldauvetens (building’s life cycle)

®FutureBuilt, ‘What is FutureBuilt’, 8 UA ULEBTUN b §I11AN b&be, 311

https://www.futurebuilt.no/English



G6)

fisin: https://www.futurebuilt.no

(o) Tssnsad1adiaslus (Reinventing Cities)

TassmsahadledvsiiRaanmsfiunsninauniveangulsuna C40
Faduiiunuresszrnaunnnin woo d1uAL LAY o Tu & TasyaRMALATYEATYE dlan
Iennassiufufiassiunmsmudimnevesanuanashia (Paris Agreement) uszuviosiu
wiouunisadraileatitineg (liveable) Tuwmzifioady Tng Ann Hidalgo (WrBnimANLn3
yoangsuia) WudsEulvdamsudedu “Tassnmsairadesinl” dadunmsudsiuluszivlan
Tnenguiliinsmnisudsduazdosuansifiuinnsliuinnssunsuiladymanmgieonnea
(innovative climate solutions) $audvantinenssudilaatdunaznsadafwauszlovi
vosyuvuiead uazussquadnialunsimui uiiflosldegdls Inguuada (concept)

Nyuznsuasdualanauiud (plot) MAsidesiudelausasdasenisainanlmduass

Qe

afl Wieliiduiegne (new beacon) veanudadu (sustainability) wagnsvinlianin

2] =

flornandufiuganimis (resiliency) egnadugusssu
nysoealalidisalasainsadradedi dafoifulasinisihges
Tulasanis FutureBuilt #2e Tuluil © USiam Adsegusiausuiiies Groruddalen
Bygata fidlos Furuset (ﬁﬁ’uﬁﬂizmm b,000 ANTNUAT) LLae Fossumdump fidlos Stovner
(@fiufivszana eo,000 M3wuA) Heaetlasnsandunsiauodmduningluiui
Aladlasumuadlalunsitaun Tngldfinsinauefiuiiaiudiunans (common gardens)

< a A o & Ao v = oen o 3 [y 1 v o
ATLAULAYINYNAIINWUNALYYY AAIALVYN (green roof) msunaumnlglud annislein

*"159A87 (green roof) nunefie naspldfwnssudideiluvgnuuauiiningay
Wieanauseuninwdgernismiandsan daduanngiviliduliemdsulunisiaudu
Dudeduiunniflefisuiuaudewimuaiidigenasms “wWaenwdan1” (Building Envelop) uenann

nsUsgndandsnuunan ndndendulinuusslevidnuinue wu Yreanusunaiunanilueg



910

N1shUINUNIATndMTUIAEUAKATIINTEIU N15IANTITVRNT n1swaAnlNH n1sUnTae
ndvuldlndiioannisuaesnisusu saudINsas1gNTUILIAENTI@UNSa NI AUl
(self-sufficient small community) 1ludu suduniswiuuianssy Wesdiden wazguwuy

maasegnalmg Fadunwimslmllunssuauntsnaunuimuniun e

() NMslFuTnNIsy Ns3duuazWaILn (Innovation and R&D)

TA59n15 FutureBuilt 1 ulasanisutanssui odumwuanislug
Tupsunladgmaningiionniavesiles wazmswaLituidlos Ialdnagnsdfy © Usens
AD @) NITIUTANTTN KAy ) N1TITPUATHAUITIUAURUIZIIUATUNITI T LA AIU
Tuwesing Wewamunanuaunsalnd wwrnudein wazwelwladlugd Tnenisaudunis
ﬁﬁﬂﬁ@ﬁ?jﬂ R miL‘i’TﬁwﬁU@uﬁ%% ZEN (Zero Emission Neighbourhoods in Smart Cities)
Feiidmnelumsadsiiuiidesilifimsudesfmideunszan Tnelumsussqulmnedand
Jednsdimemamaulvlanauitazdssaidunisegnslsisazaiunsaianuiou (heating)
ALY (cooling) wawszuU18@INIA (ventilation) “Lumma‘ﬁﬁamﬂmﬂiimmqua
Tnefimsfindsgunsainmanaiaiitiosiian viendnanifeviybildszuuuivanzornmase
(HVAC system) luenans Tnedsanunsosnundwindasusavusendmiuldnield agnals
LaziitemAnausitnan Sedinmsdnsilasan1side “Naturliovis” (Naturally) Sszezinan o 3
(T A.A. woad - boen) FeldFuiuativayunnaniteuiauesiag (Research Council of
Norway) Wi owWauIA1w3 wwanwda walulad waznagnsdimsunisusudsangnasi
Aeatvanmenmanelueiasildogludagtuiiddnuusidungunasidlaildinsaiugy
udunaudflildinisdaasy (Passive regulation) navaslasesnisii Ao Tasenisuises
Nydalen Vy Fadusimseiunuszasd (mixed-use) oc 44 Famninazadruadaludl .. bobe
Hueansiidaninenssulansiy Siuiildaesun Snsldssuuszueanmewuusssuyi
wazwuunay (hybrid) J5zdun1sldndsanud WU uAue (zero-energy level)

wazll T ud a9l WS 19IUINABUBNF NS UTZUUTZUIEBINIA N1SINIAMUS U LaznITYn

daruuszuien Wunstisussmnisvhuantdutslunnmiin wasnsainessuuindludodnge
(‘wasmudearunnslansow’ dududleotuil o fusneu beoe, 910 ttp://bangkokgreencity.bangkok.go.th/
Knowledge-Based/Article/InterestingArticles/nasndeaiunizlaniau.aspx)

g9 159955077 blo

“*HVAC system e szUUUUaN1IE01AA G99z danisenniaLil onrunueung
AL ANEzeR warnInszarge Al Iulunuiidesnsdmsuiiuiitu q Yszneuludae msvi
AMUSU (H: heating) N135¥un8eInIA (V: Ventilation) wazn15usuainaa (AC: Air conditioning) (‘HVAC
system Aoozls’, Aududlouil o fuseu base, 910 https://www.at-z.co.th/content/14504/hvac-

system-Aoagls)



O

ANIEUTID1ANT InefinsUsTNOULNLTadLaIDTIRg (solar panels) UuARTILaZEILUY
X v & aa o = = a 9 3 -
a1 e1msusisiuanslimiiugl e1a1sndnisamilsde@alinden (environmental buildings)

anunsavilietulannninfidusgluiagiu

fisin: https://www.nydelen.no

(@) 1n50980lun15AUIUNISUADEAIYLS D UNTLANAINSTUBIANS

(Greenhouse gas accounting tool for buildings)

a

1A59715 FutureBuilt kagviignunIasznguansneaiaweniaiyg
(the Norwegian government agency for public construction: Statsbygg) sufUNALDNYU
Tonaimaiidussuuiudunsausniduseaummvagseauuuivfinegatu “nseuin
1 6 = 9 . = Y @ %
n1sUaesn19lseunszan” (Greenhouse gas calculation) tWowansliAuAneAINUBS
nsneaseiilulinsreduindendofisuiuuinsgiunisneasisonmsluvaety lugius
Mdudeulendesdivseviliiasanou (prerequisite) Tunmdiuenas neunazisusiunis
1 % =& ad o 1 Y :.’/ oo ¥ ‘:gl’
Nea31901A15 T9IDNIAUIMLUALTY o Tunou®® A3l
®) “81AN5971989” (the Reference building) Ais LuuaAslugUsdva
(digital model) MaILITUlALLAT DTlDAUINENINYTDINTA (climate accounting tool)
= v & | & a a ' a X Y a o a o 1 1%
Faaadlmsiunisuaseingiseunsraniiainitaziindulueinisenedalu Inendelusingly
wnsNIsiunsannsUaeseiseunszanusegisle welddugiulunsiansan
b) “@1msnlasun1sAnnsal” (the Projected building) Ain 81A13
Alasunseenuuumsdmunenanlunisaanisuaesfiigisounssanasiosas ¢o Wealfisy

AUDIANTDN9DY

T NLA 7 TIRTTAT bl



9l

) “01A15Tad1aasauda” (As built) As nsianisudesfeseu
nszananeIAsiaiaaiauda iegitomsdnanussgimnefidmunlily “o1en3
flgsunisaanisal” videldl

1A59n15115849 Tallhall, Meteorological Institute ‘%QIQL‘fJumﬂﬁ
wisusnluuesingidnisldneunnaifuaun® (low carbon concrete) 7iuansliiiuds
nsannsUdesingseunsranasiasesas mo Wwilugnisiia “defmuanisdaesinuseu
nszandmiuTanee1As” (Emission requirements for the building materials) Fulddadu
d7ulA59N1511599 The National Museum for Art, Architecture and Design 5@@14
o1nstaussauiflngiigalunesinduandundduifisfusifavslnajfiarlulan feogiu
vosngeeedla adaaialul A wobo fiduuiAniiugulunisldvineinsidogedn

U 2 = A

sefnszanaginaidenlddaniiudauss villianusoldliunaslunsidoduiaenades
funauisnuanmgiionnia (climate criteria) Wunalliuinsgiunisuaesfiwsounszan
flgstuninfu fio annsUdesfedounsvanaddfviosas o lny “wiasfionisduan
anngfiennia” (climate accounting tool) Tuneuisudulasinsaoastseasifissai
AaNanIlul a.f. bool AIINNITAINIUNITITNGINUIINAITUINITOIANT T80 wa¥NIs
Ul luTN1g (users) 116981A150aLUINBIANTALE (retumn journeys) Wil A5
g uding (location) waTHA30Y18NITVUAIANS 10N A (good public transport network)

1 a0 1 U 24 A ¥ bd
snadidiulunistigannisuaseineisaunsyanme

1a59n15 FutureBuilt leafuayulifinnsmaaounsuninaniuausi (low carbon
concrete) GenpuniauszianiannsnannisUsssfeseunszanaslduinisfosas mo Weiisuiy
pouninuasguildeglutliatu Tnelasanns FutureBuilt Sl mneganiieliiinmstauineuninilsid
nsUaesfingiiounszan (zero emission concrete) Wnlgludamndudlunisneadsonassialy

*n15ann15Uavei19130UNT¥INVRIDIAITINSA UYLV ALA ouUTTALT 1MUY
namfe aanisudesfimSeunszanasiosar «a Wewlsuiu “e1r581983” (the Reference building)
Inetangunsal (materials) nalunsannisuaseiniounszanasdnlusosas <o nsldndanuves
p1sAnduiosas be waznisvudsAniiuiosar <o vesUFuunsdesiindsunszaniianun

(FutureBuilt, ‘What is FutureBuilt’, AuauiloTui o fugneu bdoe, 90 https://www.futurebuilt.no/English)



9l

fisn: https://archinect.com

Tl A.7. boer INIMUUANINTFIUTDY “N1sAINNITUaRE Y
Sounszan” Tuemsveuesdtulnid lneideivydunisnanianuaznisvudsday
] o ] & - .:4' ' % i & .:4
ApguninisUaseingounszanuinfigalunisneaine nenaeilunisuassineiau
' @ 1 o w = 1< t% o !
nszanazuana e ulunuyszianTetenns 1wy e1asddneu lsaseu 1Wudu Wnlug
o “« U lﬂl,, td' 1 24 &
n13Amun “Ua3uAsn” (constant parameter) Ingn1sidsuainnisannisuaseingiou
nsrantusnsnsesaziielfisuniue1ms81989 (reference building) Tutdunismidiuau
Mlansuvedn15Ua 0en 19 5 0UNTLANABAITIBUATUATTNITAINUATEA U LUz
(guiding level) @usulasinisneaiteensiuauIAndnag

1A9N1S FutureBuilt F9nansliiudaniswauiwuInidlunisan

'
a

nsUaeeingTaunszanag1wieliles Ingdeiisnaunsaiseus laanlasanis FutureBuilt
o1 luldnisasrsenasindnnunaninueinnnuald “San1SIaeNAUNAILATAIUNS DL

= 1 ¥

YouA3oU8NTVUEIEIs ISy willunslduslevdenns ag waziuniiisidogudqliie

Y

Usglevilgegaunnnd

oo 1A59A15 Climate Dashboard
1n59m15 Climate Dashboard tHulasenisinsesveswninasesiosdy
podla (Oslo municipality) $2uAU “eSmart Systems” Tun15a3 190 ULUUUD Y
“msi’mmuﬂﬁauuﬂmamwgﬁmmﬁ” (Climate Barometer) %wzﬁ@ﬂaumﬁﬁaaﬁaﬁ
nanvangLtnanluseuy Software suidunsuansdmiiudnannlunisldmalulagluuiun

Y94 “Woedeasey” Inumsiiusiusiu “deya” MnerdvanimglioniFuazdaindeu wu

S NUA T 1FIDTIOT bl
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mstusnuglidnsouazaudiuauy Sraunslandnsedmiveummegilingaany
I (EV-charging technology) %Q{Jmﬂ’uﬁmnﬂdw ,000 @011 maamwﬁagmﬁ'mﬁu
A mena ielilununasesviosiuosalamunsathdeyauitaseginazyusuldlesinu
seuulayaUsehvg (Artificial Intelligence: Al) %ﬂ%ﬁﬂﬁmmsamwmaﬁamuaﬁluamﬂmlé’
fiall nswanauw vesmadsuasanwnieonialaenisdadeyanisadfuazuuilia
Tngnss szidundeadelunisuimsdnns “illesdanios” ilimhenuideyausznou
miadaduls MsrmunnsmITrssduaszesem wasilidunmesmsussquimane
Tunsdansiutlamnsudsuuasanmgiionnaidvualiee saufsenansathanldlunis

MIHUBALATAANIUNISUS IS 099819TUsEANS A s lU™

Bver
12.06.17-18.06.17

W 5VLENDE OG GAENDE ®vie

BILPASSERINGER SYKLENDE 0G GAENDE KOLLEKTIVREISENDE
28 950 31458 7 650 25°C
TRENDER PASSERINGSPUNKTER

16% (4 460) 17 508) 1%
Powered by (I ESMArE

fian: https://blogs.esmartsystems.com

<. unagl

s1v01unInsues ndidulssman lvanuddyiudayuinisiasunlas

a

an mgfie1nia (climate change) og9un wlazldlidulszmailisunansenulaenss

nNsdsuwlasanIngionnie wimelunisiauniiuiiesiinisvenefiegemaiiiod
v o L da Az oa | A 1% % a LA u oa

nyeedaladutunsiauriunidissndulinsreduinaeu meuuifn “ilesdaates” (Smart

City) lngn1seaniuukaznaaod “1asan1suises” (1Asen1s FutureBuilt wazlasins Climate

L gan15UnATeiesd usedla (Oslo municipality) Sitfmunslunisannisuaes
fgiFounszanasiovas «& n1ulul wobo (‘Smart City Dashboards help municipalities achieve
climate goals’ dududletuil o¢ fusnsu b&oc, 310 https://blogs.esmartsystems.com/smart-city-
dashboards-help-municipalities-achieve-climate-goals)

™ ‘Smart Oslo & Baerum’ @UAULIDTUT ba 91111 b&oe, 317 https://nscn.eu/Oslo
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Dashboard) Mldwinnssumalulad (technological innovation) Wududdnlunsaiiiunis

A o gva A Aad daa X £ = o 1 I3 a o
L‘W@Vl'ﬂfViLﬂﬂLN@QVI&I'WU'V]?{LGUEJ'JlJ']ﬂGUULLagﬂiﬂUﬂ'QQJN']ﬂGUU ﬂ'ﬁiliﬁi\‘m']iuqﬁaﬂ LﬂUﬂ7§L§8u3

a

wazuUsulszaunisel nszduuwiAnlniniauunfafiunneie wansliiuianudulle

293015V URlnen1sasiioniase wazsidunuwimisbidivuaulouisaiunsninuinsnig

Y

=

A v £ v o =¢ « v y & o o ] A
V]LTN\‘I']WU‘UI@W@IU I@EJQ']‘LNQQ AUADINTITVDIUTLVIUU” LUUNAN LAZDIA gAIUIINLD

v A

| d! I~3 1 o ) ) <
PnNAAdIN Badudrudrfyagyililasinisussauanudise

o

1Y a %k
#%n3IgaLiuInI

o. UlgunginuiiasdanIesvasanigasn
nsendunudtudiosdiaiesvosanizewinusingisluulouis ves
UsEsMnBuR nsensawng q lusedussuanailiiuleusinuiuliaaumudiiue
AuANLIURATe UL LT LUH Mg AT IAETee mMsufiRaiduseiunads
warluusiaziiosneuadsiu 9 mudinainuresnianisfinuiuazningshafiiidiu
fdusafunsnuressuasiosduiievilhiAniilesdansestuass eerdlsfinm fi
“\flosdanioy” Wldfiddrtannuegradunmemsiazimunindnuasiiuiaaduetisls
uiansnsaasuldanmsufiAnisiavesusaymisnuiiyasuiu Wun mahemalulad
atlval esruuaeuinmed ssuunmadeusvesiiynuseivg sruunsdeansmnsuuuy
gunsalmsaduvdensiatasing q thanmunddefuiielfusiusudeyaudiniuinse

wseduaTzideyamaiduunldiviiauselevilunisiiusmsiaeniasgundsssvulvg

[ '
= = a v 1%

UsgdnEn ey Fauimaniasgiivisvnumsauunag a1515agv a1snsyulan Lagauau 9

<3

WATNAYDINISUINI5NA 9T ULUNUNEHNaUTELovUNINISUSNISRATY NISALNISLRUIANA 9

U
FTYFND warAMNNAINNRVEIUTEUYU™®
wanmtieannsadununelulsemend ansgeausnidslavimnusiuile

lusgAusEnIassmansiusemanie 9 wu guu dealds wasUssmaduluginie

Favilaguiwalgadl @aaey dnnguuignqun1diuignisiiay digauain
wazlUTUMIBUNY NG NBINYYINEFUTEINA

“ONIST, “Smart Cities and Communities’, #UR UL 97Ul be 9M1AL b&ne, 9110
https://www.nist.gov/el/cyber-physical-systems/smart-americaglobal-cities.

"The White House, ‘Fact Sheet: U.S.-Japan Competitiveness and Resilience (CoRe)
Partnership’, durudoTuil ve dvau b&oa, 31N https//www.whitehouse.gov/briefing-room/

statements-releases/2021/04/16/fact-sheet-u-s-japan-competitiveness-and-resilience-core-partnership.
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statements-releases/2021/08/23/fact-sheet-strengthening-the-u-s-singapore-strategic-partnership.
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"“Homeland Security, ‘Final Report of the State (2019), Local, Tribal and Territorial
Cybersecurity Subcommittee, #ti1 e, duduilotuil be dwnay o&oe, 110 https://www.dhs.gov/
sites/default/files/publications/sltt _final report_signed.pdf.
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https://www.dhs.gov/science-and-technology/smart-cities.
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“U.S. Department of Commerce, ‘About Commerce’, AupudioTull e donen odoe,
370 https://www.commerce.gov/about.
<eN|ST, “Global City Teams Challenge’, #Uf il 07Ul be d1m1AL b&oe, 910

https://www.nist.gov/el/cyber-physical-systems/smart-americaglobal-cities/global-city-teams-challenge.
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“"U.S. Economic Development Administration, ‘About OIE’, duau Lﬁ af‘uﬁ o
A9AU oo, 910 https://eda.gov/oie.

““U.S. Economic Development Administration, ‘2021 Build to Scale Program’,
FurufloTuil be damay b&oc, 310 https://eda.cov/files/oie/b2s/FY21-Build-to-Scale-NOFO-
FINAL.pdf.

“€U.S. Economic Development Administration, ‘Smart City Work, Inc, ﬁuﬁmiafuﬁ
be@ #9MAN b&oe, 910 https://www.eda.gov/oie/ris/i6/2019/awardees/smart-city-works-inc.htm.

“*Smart City Works, ‘Build Smart. Live Better.’ duAudiotufl be duay b&ba,

370 https://smartcityworks.io/
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““Federal Highway Administration, ‘Smart City Challenge Promotes Innovation in
Government’, duaudotuil we damiay b&oa, 310 https://highways.dot.gov/public-roads/

novemberdecember-2016/smart-city-challenge-promotes-innovation-government.
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““Route Fifty, ‘Columbus ‘Put Forward an Impressive, Holistic Vision” for Its
Winning Smart City Plan’, duduilotuil be dnay b&od, 310 https://www.route-fifty.com/smart-
cities/2016/06/columbus-smart-city-usdot-anthony-foxx/129359/

€U.S. department of Energy, Smart Grid System Report 2018 report to Congress,
Fududlofudl & fuen8u beoe, 910 https//www.eneray.cov/sites/default/files/2019/02/f59/
Smart%20Grid%20System%20Report%20November%202018 1.pdf.

“Investopedia, ‘The American Recovery and Reinvestment Act of 2009 (ARRA)’,
dudufloTufl < fueieu b&oa, 9110 https://www.investopedia.com/terms/a/american-recovery-
and-reinvestment-act.asp.

€U.S. Department of Energy, ‘City of Fort Collins Utilities Front Range Smart Grid
Cities’, AuAudloTuil < fugnsu o, 910 https//www.energy.gov/sites/default/files/2017/08/f35/
City _of Fort Collins_PD.pdf.
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‘Our goal is to create a City-wide strategy for the use
of sensor technologies that is people-centered,

problem-driven, and responsible.’
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“@3Un13anlunuan ‘Smart City RFl Update 5.3.17” w81 City of Boston, dududle
Uit e AanAu b&oa, 310 https://www.boston.gov/sites/default/files/embed/file/2017-05/
smartcityrfiupdated5.3.17.pdf.

#U.S. Census Bureau, Quick Facts, Boston City, Massachusetts, duAu ij a’;uuﬁ
& MUY b&oa, 1N https://www.census.gov/quickfacts/bostoncitymassachusetts.

“ASME, “Top 10 Growing Smart Cities’, Fuawil 07U b 1AL bene, 90
https://www.asme.org/topics-resources/content/top-10-growing-smart-cities.

““City of Boston, ‘Boston Smart City Playbook’ Uil ofufl be d1mau bebe,
310 https://monum.github.io/playbook/

““About Smart Cities, ‘Boston’, AuAudioTuil be Aonau b&oa, 3N https://www.about

smartcities.com/smart-city-boston.
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“°Tan Weizhen, “The Big Read: Speed bumps hinder Singapore’s Smart Nation
drive” APRIL 14, 2017’, UAULi 7UT o« FUBIOY bEoe, 910 https://www.todayonline.com/
singapore/big-read-speed-bumps-hinder-singapores-smart-nation-drive

““Woo Jun Jie, “Singapore’s Smart Nation Initiative — A Policy and Organisational
Perspective”, 2017, Aufuiilatuil o« fus1eu beoe, 370 httpsy/\kyspp.nus.edu.sg/docs/default-
source/case-studies/singapores_smart_nation_initiative

“"Sandra Seah,“Legal and regulatory change needed to support Singapore’s Smart
Nation push, APRIL 2017 dufuileuil o fueneu o, 910 https://www.twobirds.com/en/news/
articles/2017/singapore/legal-and-regulatory-changes-needed-to-support-singapores-smart-nation-push

““Smart Nation and Digital Government Office “Pillars of Smart Nation”, dudule

Juil o fueneu o&oc, 3N https://www.smartnation.gov.sg/why-Smart-Nation/pillars-of-smart-nation
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“*ITU, “Data protection and trust”, 16.12.2020, Auduilofudl o« fusiou b&oa,
31N https://digitalregulation.org/data-protection-and-trust-2/

“grunsafnwianunuiswasn1sinlldlely sssuling gdunna; “New Legislative
Culture: Soft Law” & ud uld 07 UM o« FUBI8Y b, 370 https//Awmww.krisdika.go.th/data/
activity/act90.pdf
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““£p “The Social Laboratory” Aufuiilouil o« fugneu o, 970 httpy/foreien
policy.com/2014/07/29/the-social-laboratory/

Karen Johnston, “A Comparison of Two Smart Cities: Singapore & Atlanta”
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Journal of Comparative Urban Law and Policy, Vol. 3 [2019], duAuiile
https://readingroom.law.gsu.edu/jculp/vol3/iss1/8/

Terence Lee “Singapore an advanced surveillance state, but citizens don’t
mind” 2013, duduileTuil oc fugnou b&oa, INhttps://www.techinasia.com/singapore-advanced-

surveillance-state-citizens-mind
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“Prime Minister Lee Hsien Loong, Nov 2019, ﬁUﬁuLﬁ@i’uﬁ o NUYIYY b&oc, N
https://www.smartnation.gov.sg/why-Smart-Nation/secure-smart-nation

“opublic Sector (Governance) Act 2018, 8 UA LS 0TUT o TUBIBY b, 910
https://sso.agc.eov.sg/Act/PSGA2018
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““Smart Nation and Digital Government Office, ‘DATA MANAGEMENT IN THE
PUBLIC SECTOR’, Aufuiilefuil e fiugneu beoe, 990 httpsy/www.smartnation.gov.sg/why-Smart-
Nation/secure-smart-nation/personal-data-protection

“*personal Data Protection Act 2012 (No. 26 of 2012) Au@uiil o3ufl o« fugi8u
&b, N https://sso.agc.gov.sg/Act/PDPA2012

““Article 3 of Personal Data Protection Act 2012 (No. 26 of 2012) FuiudloTuil o
fg18U b&oe, N https://sso.agc.gov.se/Act/PDPA2012

“*Teo Yi-Ling and Manoj Harjani, ‘Smart Nation: Privacy Protection and Public

Trust’, fuduidetuil o« fus18Y beoe, 910 httpsy/www.rsis.edu.sg/wp-content/uploads/2021/
02/C021018.pdf
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““Data Management in the Public Sector, FuduiloTuf o fusisu b&oe, 31N
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Act/CA2018
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ec MYIBU b&oe, 970 https://unctad.org/page/data-protection-and-privacy-legislation-worldwide
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*°IMD, “Singapore, ‘Helsinki and Zurich triumph in global smart city index’, &@uAu
dlouil o Mueneu beoe, 910 https//www.imd.org/smart-city-observatory/smart-city-index/

“°"Smart Nation and Digital Government Office, “Trace Together Programme’,

v v a

dududloTudl oe fusneu b&o&, N https://www.smartnation.gov.sg/
°°“ITU, ‘Singapore: Regulatory collaboration in support of the Smart Nation
program 23.09.2020°, dududotuil oe fusneu &>, 10 https://digitalregulation.org/singapore-

regulatory-collaboration-in-support-of-the-smart-nation-program/
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*Regulated monopolies without an independent regulator; command and control approach.

oCreation of separate—often independent—regulatory bodies that introduced basic reforms, partial
liberalization and privatization across the layers.

*Regulation to promote and enable investment, innovation and access, with focus on stimulating
-C1 | competition, and consumer protection.

*Regulation with an evolving role of the regulator as a partner for development and social inclusion, focusing
on economic and social policy goals through ICT policy and regulation.

*Regulation with the need to define the foundation, platforms and mechanisms for collaborative regulation
with other sectors to help achieve the United Nations SDGs.
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