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Preface 

C lim ate change Ins ;\ direcr impact on rbe ecosysrem, humJIl he.drb, ~l11d 

(he global eco nomy. For the pasr 30 ye;trs, developing counrries in Soulhe<lsr 

Asia, including Malaysia IlAve wime.ssed rhe highesr Ilumbl' r of natu ral 

disaste r~ with mo rc than 90 perce-I)[ rdated to climate disasrers. In MaLly<;i,1, 
Aood il1 cid~ ll[s have inueased over {h ~ P,IS{ 20 yea rs wich losses exceed ing 

RM8 bi llion. In Kuala Lumput, fo r exa mple, sruJies show that ,he srrcll!,:th "f 
d1l1nUcrS[o fI"n s Jnd extrell1e (ains have increased by 30 perc:.t:nr on~r lh~ p.lsr 
dncc decades, causing Aoods (Q become more trequem. Due::. tv rile: im('Ju of 
clim.lI:e change ..5 well ,1S ocher con rribu ri ng ClCw rs SLI c.. h 01<' n,Lwr.ll n,;:,)O lHCC 

managemclll .1Ild devclopm enr plann ing. disasrer eve ms will OCdlf mur~ 

frequently and on a I.uger sC(lle. 

Th e mnill purpose of (h is book is ro in rroduce cll L' cncrgy-cOlcienr 
buildjng for r~si li e nt lilie~ .. nd why it i ~ Imrortanr for .i ll pJnies in d uJin I 

the private secror .1IlJ gove mmem to pr~p.tr(" GIlJlUrt; d c\',,~loprn l' lH " Ian du( 

ralces climate ch.l11ge faCfors inro .lCcou nr. Inr rodw .• iIlS snt.t rt .II1J greener 

c iries in rh e fut ure will be ,1ble ro rack Ie Jurure prnhk ms, espeCl;lIl~' <Ji11l<He 

change Issues. In ensuring rilL: rt:s ili t' l1 (v .U1(.1 )U~l.\ IIl <lbi li ry of <l ci t), Ile\\ or 

o ld , the ciry muse be built green , and tht" huil dingo.; thn r cO l1lpr i ~t, (hem hJve 

ro be sustain able and green. 

ix 
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Chapter 1 

Energy and Environment 

Introduction 

Pressu res on rhe energy suppl y and demand are no r showi ng decrease in years 

to come. 111e energy divisio n is b lamable fo r rhree-quaners of rhe emi ssions 

char have already pushed global avecage rem pera£ures higher since rhe pre
indusuia l age. The impacrs are clea d y vis ib le in wearhe r a nd c1imdrt:: exrrcm('S. 

The energy divisio n chen has ro be <H the core ce nrer o f rhe soludo n (0 d im.He 

change. 

The world is wo rking roward s achieving Goa l 7, Affordab le and Clean 

Energy, of rhe Unired Narion's Susfaill <lb le Developmenr Goa ls, wirh 
en couraging sign s char energy is beco m in g m o re susta init ble and widely 

ava ilable. Access co eJecrric iry in poore r c\)UlHries has begun ("Q accelerare, 

energy efficiency co nrinlles fO im prove, and renewable ene rgy i3 rapidly 

beco min g mo re popu lar jn rhe elecrriciry Stcw £. N evert heless, mo re foclised 

3uenci on is needed (Q im prove access ro clea n .tnd safe fuels and rechno logies 

for ,hree bil lion people, and to expand ,he use of renewable energy beyond 

[he eleerriciry seeror. 

H isrol' ica ll y, energy is inseparable Prolll the liveli hoods and aspirations 

of a wo rld popu la rio n ,ha, is ser ro g ro w by so me rwo b i lio n people in 2050. 

The rising inco mes keep push ing up demand fo r energy services. Many 

developing ecollo mies are experi encin g an energy ~I nd emissio ns intensive 

per iod of urba nizarion <'Ind indusrria liza rio n. The energy sector is primarily 



blamed and held responsible for climate change. W ith ac tio ns raken by th e 

seeror i ll handling dilllare change, sti ll (he direerion o f cravel is ZI long way 

from :.l lignmelH wi(h [he Ime rna rional Ene rgy Agency (l EA)'s landmark of 

Net Zero Emissions by 2050 Scen<H io, wh ieh maps a narrow but ach ievable 

rDaclma p co sta bilise rhe rising world temperatu res .lnd [he achieverncm of 

oc her e ne rgy-rela ted susrainable developm ent goals. 

Am o ng differe n t secrors in the energy divis io n , (h e budding sector 

consumes about 20% co 60% of (he weal e.nergy in (he different region~ of 
the wo rld with residential and commercial buildings are among (he rnajor 

consumers. 

Global Warming 

Th e g lo ba l annua l temperarure h as increased in (Ora l by a lirrl e m o rc chan 

1°C since the lndusrrjal Revo luri o n . The lndu srrial RevoJu tion is rhe 

rransiri o n of m anu facrufin g processes in Wesre rn cO lilluies and rh e Unired 

Srates. in the period fr om aboll[ 1760 ro 184 0 . Berween 1880 and 1980 , 

rh e global re mperarure rose on average by o.orc eve ry decade. Since rhe 

beg in nin g o f 1981 , however, rhe rare o f increase has becom e doubled. Over 

th e las r nve decades, [he global annu al tempera ture 11 :,IS rise n by O.ISoC per 

decade . 

"T he Inrergove rnmenral Panel on Clim a« C hange (IPC:C) in 2018 wirh 

9 0 clirncue: scie ncis[s from 40 countri es co nc lud ed rh ar global warming mllsr 

be lim ited [Q 1.5'C by 2040 if we are "0 avoid the most devasrati ng effects: 

exn em e drollghrs , wildfi res, flood s, rro p icJ I swrm s, and o rhe r disasre rs rhH 

()re refe rred to collecrively as clinl£lre ch~lngc. lllese efieC(s a rt..' tdr by JII people 

b ur m osr seve rely by rhe underprivileged, low-inco me fJmili es, a nd farm er!'> 

fo r who m c1 im 3re ch:lIlge is of(e n rhe Ill olill fac wr of poverry, dispiacemenf, 

h unger, and sociJ. l lInre~ r. 

An IPCC Special Repon on ,he illlp"ets o f global wa rm ing of 1. 5' C 

(20 19) fllrrher srrongly recommended rhe world ro reduce globa! carbon 

emi ssio ns by as much as 40% by 2030 co .,void !floba! disasrers. 
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ore ,'h,mge. Wi th actions ra ke n by ,he 

11 the direnioll of (ravel is a long way 

II Fncrgy Agency (lEA) 's landmark or 

), which maps a narrow bur achievab le 

te mperatures and (he at. hieverne nf of 

Jpm cm guals. 

. c: nergy division , [he building seeror 

Wl.tI CllL;rgy in the diffl.:fcnt regions of 
lc:rcial buildings are among the major 

ncn.--asc:::d in ro(al by a lirrle mo re dun 

.n. 'TIle Indusrri al Revo lu rion is rhe 

-iii in 'xtcs rern CQUJ1ujes and rhe United 

60 [0 1840. Between 1880 and 1980, 

.gc by o.orc eve ry decade. Since rhe 

. 01' i ncrea~e has becom e doubl ed. Over 

~I [emperarure has ri se n by O.IS 'C per 

, e lim"re Chan ge (lPCC) in 2018 wirh 

es co ncl uded fhar globa l warming mus[ 
'e to ~void [he m osr devasf<l ring effecrs: 

ropk.d sro rm$, and orhe r disasre rs fhar 

ha nge. These effec[s are re I< by all people 

eged, low-income f"lmi lies, <lnd fm mers 

e main (.lCm[ o t poverry, displalemenr, 

.e impacrs or glob,,) wa rming or 1.5°C 

1«1 ,he world ro red uce global carbon 

10 ro avoid global disas[ers. 

Malaysia Action Plan and Strategies 

Energy CO Il Se rV3 [i o ll has dll illlPdc[ on rhe way we globally and locally 

use energy and can affccr dim.He change. 1l1C' M.ll .lysia n gove rnmC'1H ha~ 

ad opred .1 policy ro reduce irs ca rhon foorprilH dHo ugh more inren sin ed 

en ergy efficiency measures in indu srrial, l r,UlspOI f, cO lllm e rc ial seno rs dnd 

governml;!1( buildings (Departmcnr ofFnvironmenr, 2006) . 

Given [his and [he promise made by rhe Gi ll Prime Minisrer oFMa laysicl, 

in (he Ullired Narion Climare Chan sl.,· Conference (Co p<.::nlugen, 2009) w 

reduce carbon f'oo[print Of emissions by 40% by 20 20 co mpared ro 2005 

levels. the energy efficiency iniriarive in /'vla ld ys ia has beco me ever more 

crucial ,m el crir ical. Malaysia Ius made gree n rcchnology ,1 mainsrream 

minisrerial porrfolio in 2009 and foll owed by ,he I,Ill11chin g of ,he N a,ional 

G reen ' lechn o logy Po licy 20{)9 by Mi ni; " y or Energy, G ree n l echnology 

and W,Her (Ke TTHA). lacer know n as M inisrr y 01' Energy, Science, 

Techno logy, Environmen, and C limare C hange (M ESTECC) in 20 18 . 

Luer, rhe Na rional Energy l J .5cien c}' Acd o n Plan 2016-202 5 Wd!:. 

iniriated ro enco urJ?l' [he adoption of ene rgy effici ency in rhe public Jnd 

private sccro rs (hrough reducing elccrrjc if~! dema nd growth br SfI,h over the 

lO -ye,lr peri od with d roul reducrion of greenhouse gas (GHC J e-mi\sions 

of 38 million [Ol1 l1 es of cuban dioxide equival enL 

Along [his line , Malaysia also has been promorill g (he use of re:- I1t' \\'.l blC! 

energy and adoprion of energy effiU{! ll lY in s ll sui na bl e devt.:iop lll t:O{ 

includin g grantin g <lw<lcrive incencives . Th e policy al so includes morc 

Foreign Direc e In ves rtnCIH (FOfs) and D Ull1c,'stic O irecr f ll VeS rtll e lH (DOh) 

:t nd ex p:t IHion o f Green Tec hn o logy rescdfc h dcvd(lPI11C IH , inllovarion ,mu 
comme rCidl iz<1cio ll (RDIC) .lni vicies by loe.11 reo.;C';-In.:h and higher l e~lfl1ill g 

insLiw lio ns, 

Dara g.tth e rcd ba !:. !:. howll (har (he re~h.l t' n t i.d and cQllll11crci.d build ing 
seero r is o ne of (he major energy con .... umrri on :>l:u ors rh.lt con ..umcd .1 

Lu ge ,ll110 Unr of rhe cOlln(ry's (Qu] en n;._..y .lnnudlJ y (Siri Bi rkha JvIohJ ~r 

a1., 2021) . Prior (Q (his, rhe energy cOIl.)e:/'\'J(hm and ent:T~v in buildi ng 

stunr h ~l S bee n sllb jccred ro fllnher i lHrrn\"el11~ I lr an d dn·t'h'r mcmr . hll 

rhe lo ng re rm (in [he 11 ,10 and 12,10 M .t/a)'s i .• PI.IlI) R" e.r J'Lh D.,,,dupmclll 
inn ova ri on dnd CO lllmerciaiiz;uion (ROle) on gil...:t: n ktlmu J f.~} h.ts beell 

given importance under [he policy ro move forw ard to :-. .lt j s~- nil C' ri.l suel l 

3 



as low g reenho use gas (G H G) em issi o n, co nse rvin g rhe use o f energy And 

nurur,d resou rces as well as p ro m orin g rhe lise of re newa ble re~ources . 

Sarawak Action Plan 

Satawak's POS t COVID-1 9 Development Straregy 2030 (PCDS 2030) , 

launched in July 2022, bas been developed spec ill ca ll y [0 ensure a cl ean 

and hea lrhy environment For a ll by having po licies o n susrainable Forest 

m anagemen t as well as adoprin g of new tec hno logies and innovations to 

suppor[ M ,1l aysia 's co mmitmenr ro reduce G HG em iss io ns intensity of GO P 
by 45% in 2030 and [0 suppo " Malaysia's com mitment to keep ing 50% of 
the country und er Fores t cover. 

llle b lueprint pri o ri,ri zes biodi versity co nservacio n and natural reso urces 

ma nageme nr, cl imare change m itigatio n, a nd adaptatio n while enabling 

the creat io n of an enviro nme nr w ith m ode rn infras tructu re in line with the 

co untry's Ind ustria l Revolurio n 4. 0 d rive. Prio r [Q the p e DS co m mitment; 

Sa rawak has moved Fo rwa rd by idenri f)' ing 38 SOla n c ity initjeu jves in five 

foc lls a reas o f economic growrh , smarc liv ing, clea n environmen t, d lgit;,) l 

gove rnmelH and d igical in fras tructUre. Th e in it iat ives were implemem ed 

beginnin g in th e year of 2021. 'n ,e Kuchin g Smarr C ity Masce r Plan is the 

htSt to be developed \vith low carbon m obili ry, res ilient, sllsrainable, and smarr 

city inftas (!"lIcrure initiatives to be replicated in o rher (Ow ns of Sarawak. rn1cse 

initi a ti ve d irecrly sLippon the actio n plan o f United Na (io n 's and Mal ays ia 

St r:Hegic Ac ri o n Plan in handli ng global wa rmi ng. 

4 
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L. I. !. l.,' 

.ion. conservi ng th e use of energy and 

19 tne use of r newable reso urces. 

pment Slwegy 2030 (PC DS 2030), 

evdoped speLifically [Q ensure a clea n 

.. 	 h",wing policies on sus[ajnable fores[ 

new {echnolog,ies and innova rions to 

:duce GHG emissions inrensiry of GOP 

:aysia's commi{menr ro keeping 500/0 of 

::r\i ly conservarion and nal"ura l resources 

;;trion, and adaptation while enabl ing 

I modcrn inrrasuucrure in Ijne wirh the 

drive. Prior [Q rhe pe DS com mitment, 

:ltifying 38 smal"[ city iniciati ves in fi ve 

11.lrt living, clea n environmelH , digiral 

ure. the in iriarives were implemclHed 

Kuching Sma" C iry Maste r Plan is rhe 

mobili ry. res iIJenr, sllstainable, and Slllarr 

,Iicared in ather (Owns of Sa rawak. These 

1 plan of Unired Na ri on's and Ma laysia 

)bal warm ing. 

Chapter 2 

Urbanization and Climate Change 

Over rhe lasr couple ofdecades, urb. n areas around rhe world have been engaged 

in a I))ul tirude o(in itiJri ves aimed ar crearing berrer environmenral) sociaL and 

economic condirion s, and enhancing rheir arrracrivcness. These efforrs have 

been numerously labeled by pla nn ers ,rnd poliey makers: from 'susrai nable ciry' 

to ceca cicy', (rom 'Jow (arbon cicy ' ro 'resilienr cicy', and from 'liveable cicy' (Q 

'sm." ciry'. Ofren , rhese conceprs appea r [Q be inrerchangeable. Ncverrheless, 

cides arc increaSingly vulnerab le ro namra l or an ihci<li disasrers due ro lMge 

popu larions. numerOus buildings. and complica red sociaJ nerworks. 

The Unired NJrio ns (UN) pred iers rhar by 2050 around 68% ofh ul11ani ry 

will live in ciries. Al rh ough ci ries represenr o nly 3% of rhe planer's surface, they 

consume 780/0 o( energy and prod uce 600/0 of greenhouse gas emissions. For 

rhis reason, in 20 16 rhe UN i"e1f released rhe New Urban Agenda ro "dvise 

counrrics on (heir urbanizarion processes wid, rhe goal o( making ciries morc 

habirable. ind usive, healthy, resilien r, and lills{a inable. 

Resilient City 

Malti ng C iries Resiliem was inHoduc.ed by U nired NJrions Imerna(lonal 

Srraregy for Dis.srer Reducrion (UN ISDR J in 20 10. The ca mpaign aims ro 

"promote awareness and commitment fo r mSUJiUtlb/c dt:llt.,Jflprnent p ractices that 

UJiLi reduce disaster risk and increase the wellbeing and safety ofcitizens - 'to invest 

foday for a befta fomorrow'" (UN ISDR, 20 I 0). 

5 
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Fi ve years before UN 1SDR 2010, V.,le .lnd Ca mpanel L, (2005) I""l .dreoJ) 

described rhe resi lience cides as (he symbolic d imensions of d is(Js re r and 

recovery, ,lnd rhe pol itiCS of reco nstrllctio n. They argue rh<l(, ro undr rs{;.Jnd 
urba n res ilience is fa und ers(lnd rhe "vays in which human n<l rrari ves ;H e 

consfru c(£d (0 inrc:rp rer rhe meJ n i ng~ or urb.. n reconsrrucrio n. 

New man . Bea dey, and Boye r (2009) focus o n o nly o ne dim,, " ~ i on of 

resilience for Resilient Cities: rhe oil Clis is . 1n rhis CO IHCX t , rhey poi nt our (har 
"a danger thatfew think about with such lnlJnedinq is the threat o/ the col1npJ( of 

Olfr metropolitan regions in the face of reJOUrrf depletion - 1Jflme61, (he reduction 

in the nvnilabdity of 0;1 and necessary reductlon in all fossil foe! u.se tI) ,.rduct 

human lmpacr on climfl te change" . Their focu ~ "'.as l es~ on urban resilienl...e 

.and more on "the challenges posed to metropolIta.n l/r(,iJ in thefa.ce Ofrf.'iponrling 
to their irurea.red carbon footprint, dependence on joSJil {nd ., find impaa on thr 

irrepl./lceable nntllrtll resources" 

Many ciry governmen(s perceive bui lding urb.an resi lience J S ~l posi ti \'c , 

Aexiblt' dpp roach ro Ol.ll1,lge complex. in rcrco nn ecred :1n d unpredicmhle 

rhrears sllch a~ exrreme wearher, shif( ing c1illl:lll', ageing illrr3Srn KtllrC. 

eco nom ic insrab ility and equiry co nct'rns (Woodruff er .,1. , 2(18). Fundin g. 

from leaders, p hilandHo p ic o rgani s~lt ion s and fi nance ag<.! ncil's h.1'\ grown o\"(.: r 

rhe pasr decade, encouraging c iries inc reasingly ro I!n gagc in resil ience work. 

O n rhe orher hand , scholars o fren pr(",('nr lIrb;ln r('"ilil 'Il CC" as an in novari ve 

approach co o r fra mewo rk ror co nnecting and nl.1naging a wide range of 

differenr urnan shocks and lo ng-rerm SJr,sseS (Ahern. 20 I I ), (\X!,,,-d,,kker or 

aI. , 20 I 0). Resilience efforrs llndo lJh [~dly bui ld o n prior url)J n susraln.lbi liLY 

or c1 inurc change Jd.lprarion ex p lic.idy aim ing CO <uansfo rm Fund,llllen ra 

public insriwrio ns, (un crions, and ope .ltinns in c... i l) \.!overnnlen r' (M <l rrtn & 

MCT.UIl<' gil JIl , 20 18; Harris er aI. , 20 181. 

Low-Carbon Smart City towards Resilien t City 

Earrh is very .~ lIsceprible ro clim .He dl,l nbe, ;]' Il J ~xposure co clim.Hc-d rive n 

naru1"<l l dis,lsrers will increase. By ::!OSU, J lmOSl 70~'0 of rh e (ol.d world 
pop ularion is ex peered ro be li vin g in (f)\\,ns ,lilt! ciri c';, and clin1:1ce re:. ili('ncc 

plan ning will lK'(:ot11c..' im: c'hi llgly U'il il ,l l. Thl cmcTf,C fl(C IJ f ,L s. nl.ln dim.ll e 
approach bring,ing wge[her L'Lo-e i l .v, slIs(.lir1.1hk: Io..il }, ,HId cil .. wnrionJI 

low-carbon green city approachc!) inro the clil11.ltl' rc.~i l lC'l1t and low-carbo n 
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10.1 Gml,,,,,lIa (2005) h.d . Iready 

mbolic Jimensio ns of disa s(cr and 

Ion. Th~}' argue cha[ , to unders[and 

tays ill wh h.::h hum.lt] n.u[a[ i ve~ are 

. urbJn recon~[(uc[ion. 

1<)) lor us on only ont' dimension of 

5. In lhi~ con r~xt , rhey poim our du[ 

m'~Jt'd1flI)1 i5 die Lhrr'at ~fth(' co flapJc of 

urce dtt /etlon - 1I(1Inefy. the reductIOn 

dual/HI in /1/1 jCm" fuel us( to redu ce 

r fOtus was le~s on urba n resilien ce 

'opo!imn areas in thr jare ofresponding 

1(nee 1111 fossil fuels. and impnrt on the 

uildin(:; u rbdll resilience .IS :) positive, 

, inrC(lO nnCcted .1l1 d unpredicrable 
:ting d imalc, ageing infrasHlIc(Ure, 

ns (WuodruA <t 31" 20 18). I'unding 

P'!, .lOLI finance agenci~s liJS grown ove r 

cuingly ro en age in rc..,i lie nce wo rk . 

. ell( urban resili ence as an inn OV~Hi ve 

:ring ;t ll d managing a wide range o f 

tressos (A.hern , 2011 ), (W,lrdekkcr c [ 

U, huild on prior urban Sllsrain abili()' 

)' aiming (Q 'mlll sfc,rm fundamental 

alions in cilY gove rnmenr ' (MJ([lll & 

ll). 

Resilient iry 

_.1ng~ , Jud exposute (Q dima re-driven 

60 , almost 70% of Lhe toml wo rld 
owns :tud ci ries , and clirl'l<He res ilience 

(al . lhc ~_mergenl \.: of ,1 SIIl.H'{ di nure 


SLlstJinab1e city • .and co nve lHionai 


, the: Jlru:ne resi Jiem and low-c.ubon 


smarr city development will gene rare a much hi gher value with lower cosr 

im plic lCio n . 

\X/hen studying cities, to undetstand the teem sustainabiliry. one muse 

rake into ,lCCO l UH the meaning of sllstain ah le utbJn developmem. 1his is 

:t process of ch;:l.nge in which tesource expl oitar ion, in vesrmenr di r<.:cr iol1 , 

techn ological developmenr and insri[lJri o nal c han ge are consisreJlr with 

present dnd Fu(ute needs. 1he rerm "s usta inable city'" hecame popular in the 

19905 (Roy 2009) , signi fy in g rhe rei.tionship be(Wee n eco nomic, social and 

env iro nm ental sustainahility aspec ts (Nwen niemi e[ .tI ., 20 17). 

The concepr of smarr city Oil [he ocher hand is d reia rivcly new ,1I1d 
pe rce ived as rhe sa rne JS inforHlcHion ciry, digiral CilY ,md susta inable ciry 

(Yigirc" nl . r. 2006). Nrer 20 13, ir has been fret)ue ndy used cxceeding orhcr 

rer ms including sustai nable clry (Jong et al.. 20 15; Yig ircanb" 20 ) 6). 

Ahho ugh a number of auth ors h,\Ve diAlcuhies ill plaC ing the co ncept 

mgether, these dennitlons are nor co nrradic(Q ry bm pJ [(ially overldpping 

(Schee l & Ri vera. 20 ) 3 ; Cocch i. , 20 14). In general, however, it IS unde rsrood 

dut smarr cities make use of inFo rma tion dnd co mmunica tio n rechnology 

exrensiveiy m help cities build rheir co mperiri ve advJ nrages (Yigi[canlar & 

Baurn, 2008 ; C Hagliu e l "I. , 20 II ). SmJ" cit ies can be , cell as ,\ cOllccp,".,1 

model where urban developmenr i ~ ac hieved through the use o f hunu n, 

collecrive and techno logical capila l (Angelido u, 20 I " J . 

C <lL'agiiu et al. (20 I I ) conceptua li se sman (. ir.y using tb e- Fo llowing five 

main cha.racteri stics: an enhan ced <ld ministr<l.ti ve .1Ild econo mi c effi ciency 

that enab les the developmen t of culture an d society by milising nerworked 

inftasrruc tures: ~Hl und erl yi ng emphasis o n bUSin ess o riel1le\.\ urlnJl 

development; a stro ng Foclis on the goal of te.l.li 'i in g [he social inclusion of 

different kinds of urban res idents in public ~crv i ccs: <111 ~mpbasis 0 11 [he 

significanr role of high-tech and creative ill d ltstri c5J in Ic.)n g~ eerm growth. 

paying close Jtrenrion ro the Funuion of SOt l il l :md reLttion.d c lpirJl in ciry 

development, and ; J vision to rake social an d tn \'ironmel1tJI suc,(':1 inabiliry as 

an imporraJ1[ ,lSpl!:Cr of' smarr city deve!opnll:nr. Orher Ju rhon al.,o poim to 

the neceSS,l[Y ingredients For the co mpositi on o f .1 smJrt (ir", stIC h as: :)1ll3rt 

eco nomy, s m ~ut: mob ility, smarr environm ent, smarr pl:np l.:. ~ 1l1 an living 
cllld smarr goveflun cL: (LI7 :1ro iu & Ros(.i ;l , 201 2; l ee t·t ;,1 ., 20 t ·!; long c[ 

a I. , 20 15). Jo ng e t al. (2015 ) co ncluded that, rho lono·pr " f sm." cily gocs 

beyond the denni rions of inForma ri on ciries. dig ital cili es, and inLclligem 
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ciries, because it co nrex rualises rechno logy to be used in favo ur of s),s(ems 

and services for people. 

The eva luario n of a smart c iry, as discussed by Marsa l· L1acuna er a l. 

(2016) sho uld consider paS[ experiences o f enviro nmentally ft iend ly and 

livea ble ci ties, encompassing susrainabiliry and quali ry of li fe, in addiri on. 

·of course, (Q (he composido n of [ech no logica l faerors. Lazaroiu and Ruscia 

(20 12) srare rhar ir should represent a rechnological commun iry rhac is 

inrerconnecred , susrainab le, com fo rtable, ar n aCl ive, and secure. Smarr c it ies 

make use of ciry dara fo r tra ffi c manage ment, energy consumprio n srarisrics, 

securiry, a nd oprimising [he operarion of municipal se rvices (HJ.triso n er al. . 

20 I 0) and encourage [he increase of new suppJjers to rhe ,)JTI.nf ciry marker 

niche, lIsing rechnological resou rces for rhe ma nagement of urban services 

(Ca rvalho & Campos, 2013; Angelidoll , 2015). 

The rerm smarr ciry is , rherefore, a concept that contains a numbet of 

sub-rhemes such as smarr urbanism, smarr econom y, sustainable and smart 

environmen r, smarr rechnology, smarr energy, sma t t rnobilir)', smarr healrh ) 

and more (Glides er aI., 2010; Cocchia, 20 14; Lara er ai., 2016). 

According ro Dhingra and C harropadhyay (20 16), a smar t and 

sllsrainahle ciry has goals ro be achieved in aD adaprab!e) reliable) scalab le) 

accessible, and resilienr way, such as: im proving rhe q UJ.liry of lj fe of irs 

cirizens; ensuring economic growrh wirh bene!" employmenr oppof(uniries; 

Improving the well-being of irs citizens by ensuring access (0 social and 

communiry service.'>; esrablishillg .:1n environm entally responsible and 

susrainable approach ro developm enr; ensu ring eHi.c ienr se rvice de li very of 

basic services and infrastruCfures such as public rransportarion, warer .'> lIppl y 

dnd drainage, relecommunicarion and orhe r tlriliries; ab ili ry ro add ress climate 

change and environmcnral iss LLes, and; provid in g an effective regu larory and 

local governance mechani sm ensuring equJ£.tb le po li c ies. 

A stlsrainable ciry specifically aims to acbieve rh e ba lance berv.,reen rhe 

rhree values) i.e. [he economy, rhe environmenr and impacts on soc iery. C iries 

have ro find rhe oprimal balance poinr btl ~cd on rh e genera l indi carors of 

sus raillable developmenr, a sample li se of ·hich is preseneed in Table 2. 1. 
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8 

ogy to be used in favour of sysrems 

s discussed by Marsa l-Llacuna er al. 

res of enviro nmenraliy fri en dly and 

ility .lnd quali ')' of li fe , in add irio n, 

lological fannrs. Lazaro;u and Rosci. 

J ttch nologiccl l co mmun ity rhar is 
,le, altractive. J nd secure. Smarr cities 

emenr, energy co nsump(io n stati sti cs, 

uf mun icipal services (Harrison er al., 

lew supp lie ts ro rh e. sman ciry ma rke t 

or [he manageme nr of urban serviccs 

.u, 201 5) . 

~ :1 concept rhac contain s a numbe r o f 

;-marr economy, sustainable and sman 

r energy, smart mobjli ry, sma rr heahh, 

.1, 2014 ; L",a er aJ., 20 16). 

:h,trlopadhyay (2016). a smarr and 

vcd in an adaprable, reliable, scalable, 

;: improving rhe qualiry of li fe of irs 

" jrh errc r employment oppottuniries; 

zt:.n~ by ensurin g acce~s to socia l and 
3 n environmenta ll y respo nsible an d 

t; en::. uring effic ient service delive ry of 

1 .1S public transponarion, warer su pply 

Iurher uri li ri es; abil icy ro add ress ciim are 

d; prov iding an cffec rive regula tOry and 

g equirable po licies. 

ims ro achieve (he balance berween rhe 
.. iro nmenr and impacrs on sociery. C ities 

lint based o n (he gencr.,1 ind iC3wrs o f 

Sf of which is presenred in Tab le 2.1. 

SustainabJe Development Indicato rs 
Leading indicators

(themati c area) 
-~ 

___GOP 0~wth per Capita 

Greenhonse Gas Emissjons 

Climate C hange Co nsump tio n of Energy from Renewable 
Sources 

Energy Consumption in the Transpo rtSustainable Transport 
Sector in Rela(ion to GDP 


Susta inable Consumptioo and 

Efficiency of ResourcesProduct io n 

O ccurrence of Birds' Common 
Natural Reso urces 

Protection of Fi.sh Stocks 

The Average Life Ex pectancy in GoodPublic Nea lth 
Heal lh 

Social Inclusion Risk o f Po verl.)' 

Demograph ic Changes Employment Rate of O lder People 

Global Partnership O fficial D evelopment ssi" ,lnce 

Good Gove rn ance (no leading in.dic~l 

S(\llr.... ~: l.Jodko\\ k.1. S ll' I'!..]} r'\l h LJ,1 lt 16\~ 1.IU\.. I."\.,II"I1<.....;U 1O/\\ HIU i l{I,)\\1I0\\ .l/o llr~j) 

SpOl l C"£t· I; ~ £\\ . 1 11:1 \ \ ) hr ., n} .... h rn~ klJJ:II... h. l i ll . ) ' I rctl~l) I \~y1.WJn l~ ZI,lWIIU\\ J/.JI)q!\1 r0/wllIII . 

1...11}{}i. Szezl"Lin 2001 . 

\VhLIl i ( co mes ro rh e ell virO ll ll1l'nral j~~u(;:, or SITl.1fl c... ilics, Ih...: Jl!>LlIssi ull is 

more political in n.1t l1re, considering inrcrn ..1t ioIlJi n:~\) l l ll i on s ,md inn ova 

ti ve solu(ions lO cO l11bclr complex u rb.tn dlJII~l1 gt"s . A""'Lo rd ing to Dh ingr:l 

,,,d C h,l[[opodhyal' (20 J6), ri ,cre al e fo U" ami),ulcs of sman .lIld su>rJill

.1hle <.. il ics: sllslJ iru bilirr; qu.lli ty ot li fe ; urb.lI1 ,l<'; Pl'crS, ~lIId; illl clligei lCe. lhe 
Ii "din~s supporred C arr ill o er "I. (20 14) ,lOci Koml<puJI (20 I -j) SW LlI,",H ui' 

o rber four nl.lin rhel11 l"'1:: SOCil...·l)"; eco nomy, cn\ i r()n nl:..~ nr . fin d : govern.mcc. 

1l,ese rhern es .lI e .llso presented by Yigir""I1!.lr "nd Vdikyoglli (2 1l08 ) <Joel 

Yigirc:I n l..l r and Lo nnqv i::. r (20 13) ill lbeir works o n c(lncep t" dwt rcl,w::: (Q the 

developmelll of S IH .H( c. i( ies. A simiJ ar ('olln:pr. sm.I J"[ -t"C( Lily, prop()\I."' ,h .1I 
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Ihe cily should be ecologicJUy heallhy, use Jdv3 nced lechnologics ,lnd have 

eco nomically producrivc Jnd enviro llmenr.lJ(y efficicl1[ indusuies. hewe:l re

sponsibl l: and harmoniolls s),s remJri c cui(llre . an d h,lVf: a phys icJlly desthetic 

Jnd flln clion. lly li ving landscape (Yigilc,lI1lJr & Lee, 20 I·il. 

The effeu of urbaniS:ll ion , incrC:,bl' nUlll bers of bui ldings , popubnio n 

densiTy growrh and ,lC ri viry co ntribured to ano rher problem, Urba n H eM 

IsLJ.nd (U Hf) phenomena. ~n, e increase in urban remperaru re provo kes an 

<Iverage in cre'"se of cooling energy loads. 'The use of .lir-condiri o lling sysrems 

in housing increJscs du e CO climate ch<1nge, becomi ng th e lll.1jor sh<\re of rhe 

rO[<1 1 energy consumprio n. in hor cl im;lles, which ;He grc.,a ly im paCl C02 

emissions (Bah<lnlll A el <ll. . 20 18). 1 hc lise of air-cond idoning ~ys re l1ls 

co mes wirh em ission of waste hear inro the atmosphere, conrribU[ing ro rhe 

in crease in urban remperan;re, and g iving ri se lO :1 d.lI1gerolls vicious circle. 

Minimizing the tem perature in crement can be achi eved by areas !-. uirable for 

heal sink (Beha run A el JI. , 20 16) . "The remperor u," profi le of Urb.lIl Hear 

Island (Figure 2. 1) shows rhal (he peJ k relllperarure ;s <H rhe ce nre r o f .1 cir)' 

and di minishes dow n in rhe rur:tI a reas. 
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y, usc advanced rechn ologies :md h,we 

melUJIl), efficicnl i l\dusrric~, have J. re

(1lIrun:, amJ h.lVe :) ph ~'s i call )' Jesrheric 

;il<.ll1l." & Lee, 201 1). 

ed.l numbers of bu ildin gs, ropuLJ(io n 

.red ro "" mhet problem, Lrrb~11 Hear 

!a~e in urba n tcmperacu re provokes a ll 

~ds. -The lise of ;:lir-conditioning sysrem s 

'1;.mge, becoming rhe m Lljor share of rhc 

1Il.1 lC<'; , wl 1i \... h :H e grc;'t tly impacr C02 

l he USe or air -condition in g sysre ms 

no the Ltrmosphere, con uiburing ro the 

;iying rise to a dJllgerou,S vicious circl e. 

'm C.1I1 be ach irved by ~ll'c:as suirable ~or 
TIl< temperarure profi le of Urban Hea r 

"'Jk It'mperarurr is <l( rhe cenrer of a cicy 

·,l~. 

Sl,.lhurtwn !-lural 

The energy imp.let of rhe UH I effecr is also derrim e"",1 ill w ider climares 

despi re , he energy saving achievable o n ,he hearing dem""d. TIK cooling 

clc lll ;md increase derermined by che UHI imensiry is more impo({a nr rh<m 

rhe hea ring demand decrease. Cooli ng demands :1 lso inc rease wirh rhe global 

c1imare change a nd rhe increase ill (he frequen cy of exrreme wearher evenrs 

.such JS hea ("\v;lves. lhis considerarion nukes rhe cop ic of UH I very illlpO[[l llr 

in (he fie ld of energy and environmenral s(LIclies fo r a s l1 scainab le ciry. 
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