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Institutionalization of ESG in Arena Development and Its Urban Planning

Implications

: Evidence from Global Arena Cases
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Abstract

Large indoor multipurpose arenas are no longer episodic event venues but operational urban infrastructure that
continuously shapes urban activity. Despite their growing importance, existing studies have focused mainly on
construction impacts or short-term economic effects, paying limited attention to long-term governance and operational
structures. This study examines how Environmental, Social, and Governance (ESG) principles are institutionalized across
the lifecycle of large indoor arenas. Using a qualitative multiple case study approach, four global arenas—Climate Pledge
Arena (Seattle), Golden 1 Center (Sacramento), Intuit Dome (Inglewood), and Johan Cruijff ArenA (Amsterdam)—are
analyzed through a lifecycle-based within-case framework based on publicly available documents. The analysis traces
how ESG elements are embedded in planning, design, construction, and operation stages. The findings show that ESG
functions as a core operational logic rather than a symbolic or ethical add-on. In particular, ESG is most strongly embedded
at the operational stage, supporting operational stability, resource management, and sustained utilization. By reframing
arenas as long-term urban infrastructure, this study extends ESG as an analytical framewaork for infrastructure governance
and suggests shifting evaluation from construction-centered metrics to lifecycle-oriented operational performance.
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2] AY A=z 7|53 gkoni(Marshall, 1890), #3}- o7}
AEHEHUUE QA== ZA| L8]3R} AT 70 F23 F
T2 shs 842 A4E 9] YtHFlorida, 2002 Lloyd and
Clark, 2001).

7I& oA A £X2 7R olIE A9 BA|
A Bas W 8 371 e 2y, 2§ S, FHAY A
2 59 ZHoA 28] $trh(Baade and Dye, 1988; Coates
and Humphreys, 2008), ZL&{1} o]2|3t 452 F2 of2] 73
7Pgolu & FE A 23 2 APl e, 45
tHEA ggo] 75et A ok U arena)7t 2 &9 29}
713 EABAA E4E FE3] AR Feieldt. ol#dt
AFE2 72 14 949 BAA vigaihd €73 ofiE &
Hof| 2L gao] o, giF oyt A7) R¥EE =
Al QEet2 A ofE T & TR} AMULAE B3 AEHU =
ABA BE AEsteA el diMe ARz AAd =
Olof] &2 Qie}, 3] | FIEIL 9= ESG Wl diE &
3} 34 Qx| 293 B AA SolA ojud gE2 3
SRl ofl tigh A|A A A2 oFF] $23] o|FolX|A g3ttt

A 224 34 AR A 3 obube 222 7| E
ofz}t ZAME, HA|, diF oHIEE 4F 83t WisE 4
W o5 qlzetz B4l Qi) o] 3 AJdE 7139t Al
9] Aok Adizes d won vHEA Wy a5 FEje
22X, @714 oMIE AlHE do] 7| 9% =A AiHlong-
term urban asset) 2.2 ©[3E B a7} 9lck, &, ol T
3| A4de B3 AA axE sk 43l Aldo] ohzh &
717t 9 B3l AS2 22 BAFA B2 ek 29 5
4l ?1Z2Hoperational urban infrastructure)= oJ3d &
7} Qiet,

Ty of s Yefdt 27] T2 9 9], 2 v A] &
B, g &4 9 73 Fud Shiete, 35Uzt FY AL
2 278 A A 239 3 271 Fa% 3H AHos
FA3i ofof wel & =AAE 9 Qe FF Fopoale
e Alde] BAA BIRE ohet 299 A&S7FeA Bl
BelE B DSk o] 32T QtkFlyvbjerg, 2009).

ol&fgt WhofjA 7 (Environment), AFl(Social), A8+
Z(Governance)E ZZ51= ESG 7IE(UNGC, 2004)2 3
EA] QZEtE Brishs 4] 71EeR StE I Qi ESGE
oHfIUE Tt 24 AHdo] ofuz, H71H o= BTG H el
of & EAIRA Qxetz gt FojA FEAE W EA|
A a7t AR os 449, Jfo: EF8laL, VE =
o] Aolli= ESGZH F2 719 BYoly S8 BHA =
o)ejo] gron, giE AU o5 offuE EABAIA Mo
H31ESGE| 293 TolE A% A= o33] AgHa|o|t,

2, gi0| =X

£ A9 522 olgu}, £3] ol WHarena)& T3 &
oi7} Aldo] obd 718-dA-AlF-2F8Y A ol X #
H= EAAEAA =2tz F4staL, of=3 AlEojA] ESG(En-
vironment, Social, Governance) 847} oJEHgH HHA] 02 A
T3 AFseAlE BASR bl k. 2 AtollA oly
(arena)= &F2 718 ohlet ZAE, 34, A4, AiF ol
E 32 9% 8% & U= A9 4F AV 953/
ofu)ate], A9HAQl ofe] 71 stadium) ¥ E2] A &9
A2 3= EA] £3F oHIE Ql 2tz A ofjic

71E Z=AAIE 9 EABA] 2ok AT tE &3 AlsAld
2 F2 144 5 o713 A shgade] BoA ool &
o, ESG 94| 719 AYGoly 58 £oF2 &4 22 B85
571 B3tk olofl v & A= offuE A7) +9& A
2 g EA] =g AAstal, ESGE AdA 7Y N 7le
o ofuje} Ae] A Aol7lol A ABeke 29 E2I2 ol
SFaLA} gt

TAHCR 2 A= AA, 228 8 =AY OiF ofy
AHIE AR, ESG 8471 7|8 dA19 Ak vl 474, 4
Al-AAYolF, AlF 2, 2931 &Y W 2T A ofjA] o]
A A= YAE AAF LR BAR, olF B3l ESG7t
574 g0l I R| ¢a1, A9 e 9 = ARkl A
A =3t FAE skt g,

=4, & 97 ESG A=37t ofdue] 9 A, vlg
Z, 923 @, 7158 FA 22 34 &9 4o ojgA A
AE=AIE AR U 24 59 9slarA it o) oi@ of
g @713 oME F7io] opzl, X|&3 Y FA 852 7t
&3 3he A7) EF =A| A2 ofa3l7] $13 3 o]t}

A, ol £4S vFoE & A ofdlurt EAAA o
Al st Q8-S Y T4 dxeFe] BHOA AsfiAsta,
ESGZ} 3% A9 =AIRAA sgans g3t A&3ishe
A=A FAZ 7158 & WS =534 g ole 9% &
334 A1 Agxt F717 A4 FHA Hojd, 9% A
HAAE ZFeH= A7) B og e e S AN,

oo g 2 AT FE U EAAE EopofA AdjFes
o ERE oY £33 Qlzete] Ao (lifecycle) 718E £
A3 ESG #39 A4S Aste 2N, oy €334 d=
713 24 5 SHoE B4 2 7IE AT RAE R
g5, A7) L9 AL IR0 FERI= 24 2 AN
et oA =AIAE E =ABA] Aol TEE 719E AF
SFaLA} gt
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2y gA oA o A2 = LHE =717 BA, ESG 84 of
kel 29 ok W] AA SollA ofmeh A o= A EshE
=717 A, A 2F Bl 1S S8 UrEhs ESG 29 WA USS

4% wEe A

I, MR 0H A OIEY &
1. i 23t - M= Alga =AIZH|

EAAE A= tE AV A o] A ARt BA] 2
of tlA= YFE LAHRE F8 AT FAR tFo] it
Marshall(1890)-2 2737 ]2 B3l Ardat A7 4 A
Aol JFE of FAA7} YATE AFslon, o= o]F
TA] Y it Al BEe] 37 AEE olishs 71 & o]
o2 hsigict, o3t =29= Krugman(1991)9] 417417
oz SPAEHA, o Al AA BF9 F7H FgFol =
Al 7t Aztet FA-FE 2 E FAsHE d4 viAUEeRE A
A131=| Qict,

8 Z3 A o]2fdt A A =2 SoflA @77l o+t
B QI o5 4HIE %k AT 2AIZA AR 715
gk, Glaeser(011) =A19] BAZo] Tt AR 1A
H 4nle} A4S ARgo] whsollis Held o3 ZslEral A4
st g ATt o|HIEZ} A A oA =88k TS k=
at3ict.

g AEx 7130 o|flE A9 FAA Atof oigt A
A F2 WY 8, 118, A A 843 T BHM =
Z|E|o] gitt, Baade and Dye(1988)&= A2 Z7]70] X974
A 7ol v|A= A7t A rbEs Ado] U2 AFsh,
i Al ZBAA alg Aol thigh B 248 AAIsHT
F2F817 Coates and Humphreys(2008)= th2] A3 A+
£ B3l A7 1 do] aLgoly &5 F7IE A FHA| = AE
7HE2-& BAFETh

@} o]t A4-52 F2 oF2] 7] outdoor stadium)
o} ¢t SAAIEE tALR Blgon|, dF TekR 220
& 785k= Al e FAA §4& 53] WA
ks AE 7Y FZols diE AdY FAA ans
@713 ggadrt ohyglt &9 ek 4714 2849 B3
A A asdo] A7) =aL ik, o]t =0l HiE £
AEA A0 EARA A a7t Tedt 44 FA oHIE 71
of oJ3f AR = Aol ok, AlH 7] 9 29 el
Ao o8 #5924 U2 AR Wb i oeuel 2
2 S BAs] flelAls A 919 A e okl
=3 vAUED B 125 T sk 2ol Basi
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2. o Ql=ate] Heln} X|S7ksd

S0 AR AR oz}, EAZH A ESHE B (ame-
nities)o]l O3} WD 4= Qlrke =)= 22 w0} Yt Hor-
ida(2002)%= 28} of7}- A AHE el HolAF e 52l
8k, ol EAAAS) A4 stz olejdirka FAsdct
Lloyd® Clark(2001) 9JA] B34, B4, o]lEr} 249 4
HAAE FEH 0 Aushs WA 22018 ARt

olele Pol A g obdlbs A2 7] ohjet ZAE,
3, AN 5 iR B8 AN|E 4% (4408 P25t 2
7F58 B8t A Qzelz ojshE 4 ik, ol o E AUS
&8 AP Tl Lt ojWlE g7ko] o, £A] Au|HA|) %)
&4 ZUE0E vl A\2hg ATa,

skl o A Aa ook Ao Yek APeAE A 2
=19} ¢ Al 7Ksdo] AdH oz A7IElo] $iek. Flyvbjerg
(007 T8 et ZeAEs} ulg 23k 20 oS Ay, &
o Bxlo] Feshrhs W A\ 2shu], A7) WMo A
29} gaa gelo) FaNS AEsg). oleEt ol gy
25139 A4 oA A4 o]30] g9 Auie} pe) AAZF EA
AAA AT TS AR,

3. ESGR} =A| CHE 1=}

o= o]t FA2A 1 §| ESG(Environment,
Social, Governance) 7] 719 A9 do] =A] 7Lz ¢
=2t F o= gHHEIL . Friede et al. (201502 ESG
8471 4713 el dystA auEdal £45H%e, o=
E Axol Mk o A] &&, ABIA 84, AdL I3
7h-2%F Al B v|E = USE AAR, 2y 71E d
TollA ESGE F2 7]doIu 38 AE& o= == g
oo iy &3 T AdxekE SAFAA A4irez Bal ESG
£ 24T A= Al ol

53] A4 o534 olUE dAoR, ESG 847} oA o]
| 72, 9 A, FE-UL BY 2o} o RA AYEEA
£ AAZ R BAT A9 588 SHEA 4sid o= o
g Al AtollA BAA ant F4 ASd 9 Add L F4
A2 748 7=0] EAI7TE 2ulgict,

THlAE ESG7 =A| D A&7Fe4 Ao Fa3 HeEte
2 A BAEAL §lom, o]F EAAE Y A4e =07t 47
vepdtt, o] AESF-$AR2023)2 171 AER] A o)A
A5 AAH oz HESHAA, 732 HAHo] A
3 Y AR v A 9 =oFo 2N BH(E) a4
TAIF7E S0 BAE 2AIAE Bl 2BeH =3 =
U gl A= A&7Fs Al A7 FF 242 B9 =4 A



OfiLte| ESG M=t EAAIEA Bfe

ofuiA] T A7t Avd A A7 BEsH FPE I U2
gqelston, ol EA| A&7k =2l7FESGE Al St i
A3l 22 AR o 413, 2021).

AR 0153(2013)9] T2FH - SAEA FHT FHAY
A& A7) T3 AT ESGE FA(E) 249 =AA] A
2] FA e oA Ah 2 o’ S R
EAREARoY A&7 Ae FHOE o]Fojfen,
e 22 34 d=ehe} g2 B3} A 29 FR2E ESG #
HolA AR At ok S8 A ERA] okt 53 diY
o34 dzateh T2 53 Ao E ofiviA B, iE A
oA, A 72 5o 7] &9 et BAsH dZged
= E951L, ESG WHOA ol& AAH R 247 At A
gHzjolc}, o= tiF 1=a} AoflA] BAA A T4 A
=3 - AL T4 AT o] 43 A50] EAREE Auit
ch, of3 oA & gt oRUe] ESG AESFE EAA
239 T4 =zt RN EATe =N L] Ay a-2
+9UE vle= d 7]ofRitt

4, g Ql=al AoMe] Al|H BEER T U4

3 A| Qlzeie} o] E3hAQl Aw- F7t-&%F 847 4
T A 2 Y W T4 A Ao AYslr] of
Hrh= AollAl, AHIAT o] AIAE D A A Eofof A
A& o7 E8Eo Stk 53] Yin(2018)2 ARA7 A4
gyl Bel8l7] of 2 S EA4sks H AR HEYS
BEsh, A A2 F2RE XA 7 o] 4EF
AR A-2] F-EAE AAISHCE

LA QzEks iAo R 3t 7|E dAoAe Al dTe B
gt AR 2707} ohdel, o] F-3(theory building)& Y3+ &
A Heke 2 garo] gt} Fisenhardt(1989)= thEARI A+
7} 7| olE& AFB7|H s, AR UiolA WA o wE
He ifEe B3l =2 Mg A8 & =&k o a7
2}al Agsigle), ofefgt FE diF Al &9 T4, Al
gt A3 g0l AR tE 27 FoA oA AES=AE
olafah= ol -85}t

HH, AR A AR e A 7S s fsliA=
AAZQ 2P 4 At Foshs A 2= gt
Miles and Huberman(1994)2 22| Al Aol A A1&2] A[A|
A Fof HFIE ol 74 duAS gRY oA E
stglow, ol ol teket A3 4 Z|Ydoz st
E3] Gioia et al.2013)2 H2eF 29 AA (code structure)E
7IRte 2 3 E4o] Al AT £8AT o2 7|9 E s
T U2 AAIBHH,

SAIAY 9zt AolAE of2fdt -2 A FAkE AL

Uk, iy g elze} ESAA, A Z2AEE tE A8
HAFE2 gt Axt vl akch, A Wi (within-case) 48
ol A=A fAYEE &9 =2F 8k HAE ) gt
t}, ol= AR 7k T Hlatk, Zh Al7L 5 W oA
A Adein 24 o] o|RA A E=AE AYsk= bl 28&
& Aol

o|gt W ER =08 FsHY, ofdlue} Zo) 718-4A-
AlF-&Fo] A717te] A AEKF 22 o]FojR| = EA] d=et
£ 24571 Slsire, AoiF71ifecycle) B 71N Al
Aot AAAQ 5 EA o] A gt iEC R BHIHE 4= Sl
(Flyvbjerg, 2007: Morris, 2013). 53] ESGe} Zo] tfarg%]
Mg 43171 SJslirs, F4(E), AEI©E), AM+2G) 84
£ W5 &L ol & A9 7t dAloll tiEsks #4 §ol
fE e}

olof] & Atz A AlA AAIE AHAF HHED 24
4 =& HRE LR, ESG 848 A7 gAE 293kl
A YR FHoR BASR: A A9t o oluE
et A F4 240 obd, &9 =9 Ales} do F5
8= EAAY Az gHgslr] g i ER Algolot

5.012X &

£ 4= 53] ofuE Dt £31 of7F Aldo] ohzEt &
ANBAA 715& ¥tk A7) 297 B4 == Jfgsist
al, offgh AldefA ESG 247 Aofis=7] ARtel] AA ofFA
A =B =R E AYehe o] 23 E& A4t

71E ZAA D EAAY A= g AEAE FRE A4 A
o, YA At Es W71 A AA agate] Bol A A s &
o}, 22y ol H2 tiF MY &9 AN EAsk=
Hl-g Gz, 24 e, A& e A vAYSS S8 A
JolR| gtk IS 7H 58] AY) thEA ofuel 2
o] A% NHEA o R AFE = AlHY AL, BA 2 Yo ¢
T2 A4 ARG &9 B olA A H o= FA4H

olo] & A+ tiF oFUE &% $4 UZHoperational
infrastructure) 2 23kl 410 2H-& A]4d2] A Aofi57]
(lifecycle)oll &}, FAIA 2.2 ofeube] HofF71E 718 2 A
o A4, A 9 ARYUAY, AlF, &% 2 Z2a9| dA=
T-Eaal, 2 SAlOlA ESG 847) ojHgt Ao R kA
HEEEAE £49] 7|2 &2 43K Figure 1) F2).

olg|gt Aofl=7] W2 hF Uz} AFolA FRES 2 7
7] 94} A=A HeEe F24E WHATHElyvbjerg
2007: Morris, 2013). &, ¥ AlS] 43k B RS &4
eV EEA @] o8 ARE7|Eehs, &9 2 oflA9
oA 2ot | mlAYE] o] FAH ks B S A4
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Figure 1. Conceptual framework
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Hejet A=A, AB|S) 84 AT, ol &, A &
At 2 24L& B3 AdY A&H B8 7HsA ) BRig
ATFR(G) 845 F5-U Y 2 MUY, FHEE T
3 A7 9 A B4 A8 B4 FE v &,
ESGE U3 oHIue] AA3 7152 A FE3P|2eks, T
7150l AR FAE F U=E = AR 270E A5
Li=d

o2 oz B Ao £ EAIEAL 17 =9t Qlzat &
¢ =2 & AFet giF ol olMIES; 2H1E HAAT|=
3 AR LR 71 53HA R, ol A &A17t 2|45 7] 98]
e 290 #, Blaa A, AR =84 geet 722 24
o] ZFE|ojof §it}, ESGE ol=® 24 AASRIC2N iy
AAdo] ©713] o[ HlE F7hol| HF-EX] ¢kl A7|HoR 2-gY
£ EA mEE 7168 4 g A 7)9hE A3

ol =olE vl o B A7 oy olute] &% 2o}
ESG 8.4 7te] FAE Y] SIst B4 58 A%t 74
Hog B dAFe o3t 22 B4 PAE AAR gt

@ Z=A7ZA) 373 £ol A i olelve 7] 29 AA= g

T2 QlzatE A\g- A g
@ ESG 24 olaute] oiF7] Z gA o] A] chgst WAl o
2 g
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@ o]#3t ESG 84t A9 £ Sz} ] whaof A3F
S vzl Al A g9lo 2 Zgsir)
@ o]=f3t 4 F2+= diF olglurt EA f E3}-oHIE ¢l
el A7|H 02 7]k 2 A @49t
B AL o|ggl o] 23] E& vl o R S2Y £ oLt A}
S A0 R ESG 847 o7 HE of@ A F-d=x a4
=415 AH Wi 24 (within-case analysis)& 531 HES
t}, ol& F3fl obluE A FA AlAo] ofet A7 9 & A
AR g EA] QQErtR A EAIAE T A AflAskara) gt

I, g4 S
1. 897 A | 2 2

£ A= oy AY oA ok U arena) & EAAAIA 7%
< T A7) 9T BA A=z AL, i Al
ESG(Environment, Social, Governance) 847} Alof| 57| A
Hhof) 24 ol WA o2 A== =AF #4517 98 23
A A Hmultiple case study) *HS A &sHsict Al A
T 24 gl He Aol A=A -3 W= £d57)
o2 1ol AU YHELE HriHo gon, £3] A,
d=at, Avds 29 Zo] ERHAQ 847 AE dS
A5k bl 83K Yin, 2018).

£ a7 A 3 3AA vlag A a3 F5E BFoE
S1A] ko, Zk Ab| UjRoll Al ESG 847 AlAe] 8- F-xe)
A7 1Y &of|lA ojudE WA o AFS=AE FH=
o|&5% Al 9-H(theory-building case study)®] 44
7Hdt,

£ AT All(case)i= 718 oFIU A4S ofu|3hy, £
Z9l(unit of analysis)= 2+ Aol A BRIE= ESG ¥ A1,
A4, % Ak L AL T2} 72 A =3 - 2 9H 2A]0]
o}, ojEg £4 &9E B8 & A ol S Ald &
A7} ohdzt, g AldS SR 9 vAUS B2 729
23L& 95| 24 3.

£ a9 a4 24 BHZ ESG 84F oy AojiFr)
(lifecycle) SAER wfjgate] £A5H= Zlolc}, 7]E A5l
@ AlE F2 34 AlFolU &7] BA ax SHo= EA8
< 2 g9, & g7 di¥ oy =AIBA1A 7150] A7)
A2l &¢ 2 SollA Ak Holl F53i

£ atolxle diF okve] AoiFrlE 718 ¢ A=k 43
(Planning), A 4 ?.“.Z]'-]r°1%(Design), Al#H{Construction),
%9 9 2233 (Operation)¥] Y] TAZ skt olgh
FES UY A=t 9 44 22 EQ] AofFr]E 7184
AlE-2-F FAZ ofash= 71E A (Flyvbjerg, 2007; Morris,
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2013)0ll 7Ivkele], 2 AFo] 84 el £33 Azt
54& gt &9 DAl Z2T7 Y% o8 28 £
SH= Hpal o 2 A LAJSE Aol

718 Al Al 7 57, AR, A 2E 04, 29 2
gro] A== dAloly, 44 B 71eF Asdd 33t
4, ol 8A A H A2 Aol FAIRNE = dAl0IH AlE T
A A 71&& A AR FR5h= oA 37 Bee)
=4 #E7} ojF ol A= dAolH, 29 A= A W ol F
ofviA] e, 2w 99, olgA} Bal, Aud AAZE
o2 HEae o)t

£ a7E ol2® TA 72 HiLE, 7 FAIAM ESG &
&7} ot WA o2 EQUEN 4T AAHEAE 249 71
& AAsIAn. ofeh &2 AojEr] 7wt M2 HiE d=et
Aol A ZdRE o & A7) 9Tt AR wele] T84S
gHadgh AolchElyvbjerg, 2007: Morris, 2013).

2. Xz w8 H EM X7

2 a7 34 BAY 3 AE FHoE T &3 7R AL
A4S ste) £ 71N A e A 2wl AE A
I A% 7He/8 S BEE 4= Qlcks FolA 4 9 gzt 97
oA de] g o] fit,

Az AL oky &4 FA D AAANS] F4 Ui A, o
7 9 ofifz) #&A 915 Z4E(ell: LEED, Zero Carbon §), 47
4 dxYolgd B/ 7l A, ANER 2 F37189] 3 &
A, AR HAA, AE AE 7|4 58 FHOE olFojFlt, o]
3 A mES 7 AR FeE F 24 o S et
& Aldsto] 28515t}

ZF 24 49 4= 357(Climate Pledge Arena 107,
Golden 1 Center 87, Intuit Dome 87, Johan Cruijtf
ArenA 97)olH, R}=9 418]4E Esl] 8] & A= 7t
T8 3 B0 A e E WAl RS WA R JHE 21513
o, di& So] Al 4 -2 ESG B AR 54 BalA et
71 BAE TR FEsIgon, &9 TR0 Z A
v B W8-S A E B W 4] HAAE 5ol BAstg
tH(Table 1) F=).

3. 24 Ex ¥ 38

2 A7 2 AR 9] 24 A=44E 2Es7) sl AA
Aol I S A3t 24 B2 g dA= 14
gt

AR, A€ A7E vlglog ESG 242 @7 (Environ-
ment), A3](Social), AHHFZ(Governance)] Al 2.2 F+

Table 1. Case study data types and uses

Data type Contents

Purpose

Websites, reports,
press releases

|dentify operation

Operator materials and strategy

B de R Presentations, Examine design and
9 drawings technical features
Environmental LEED, zero-carbon 2r?\8:i$gimental
certifications reports
aspects
Policies, plannin - ——
Public sector data i 9 development
documents
context
Reports, media Support cases and
ARSIy SO articles industry trends

B3t} EE) 84E AU e, g4 A, Y B8 5
AAde] g et & vl 2o BRE 345 EFSI}
ABI(S) 2aE AT, o8 T2, AYALS 48497 o] Al
ol-§i} ALE1A A FAo FFE v|A= 84F EAJ, A
HER(G) 84E 33U Y 1=, AR AA, A9
o B4 T A &9 AvdAe} HAE 948 2k
((Table 2) F=),

A4, 7} ESG 84F ofgue] Ao SA| (718 -HA-A]
2-L29)of vjH"aleo] ESG L4271 4 A)Fo] oblat A A
AA oAGA AestE=RE A= ol AL o Al
Ao &g F271 T AFot 7]o] ok} thRt thA 2] 2
A7 T SoflA] BAR TR & 48] 1% Aol

AA, o3t E7-E EUE 7} Al E ARl WS4 (within—-
case) B4 kA o2 AESlo| ESG 947} A|HQ] &9 129
A Y SoflAl ot WA eR AFH=AIE EA8I5

Table 2. ESG analytical framework and key elements

ESG dimension  Key elements Description

Energy Renewable energy use,
management energy efficiency systems
Environment (E) R Water use, waste
measrf;wgﬁwent management, carbon
9 reduction
- Public transport access,
AdCessitiliy user convenience
. Diverse events, user
Social (S) User structure experience
Community :
engagement Local linkage programs
Operational Public—private
structure partnerships (PPP)
Governance (G) Decision system Governance structure
Accountability & Reporting and
transparency management systems
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o}, o]F Al 7k ¥]il(cross-case comparison)E &3] YHEA]
O 8 YER= ESG #9129 E4E =&31%

o] Il £ A= A2 Ahm EA A AgtE o] 2 AAH
A& ZoF W W3 48 2k tHMiles and Huberman,
1994), o1& B3l B4 32| Y7 a4 TS SR}
1A} 85,

2 a9 24 39l 0 &8 Y ESG B A, 44, &
@ 22 digt T = B EY Aot 74 el ¢4
E S, G % 58 4 w12 2731, o)F 3 Wi-gol 7t
2 AFA o2 i AoliF7] dhAof] Aul skt skt
Zeo] E o9 oulE £ h= A folls T2 24 230l &
£ 39 A E 71E 02 g FEE Hosgin)

2 A7 o4 B8 vEhd Aed B B EE UE9E
AES H, 3T Wgel 7FE Ag g Eejus AdlFr] ©
Al ESG ol wet E57315tt}, (Table 3)-2 0|23t 319 &
27} AR 40l o BA AR EU=AIE BojF= Aol

4. A 8

£ d5te] Al A2 FAIA iAol o} o] & &4
(theoretical representativeness)& 7|02 o|Foj it o]
A A7 5 @Ak Tkt A WA A=A £4E o]
gh= ol £2]0] 917] wfzolrt,

At A7 7182 ohaat g,

AR, £2ZZ2 H7|8 ohet ZAME, T4, HA T theFdt o]
HES A5 +83 4= =AY thE54] olu g A,

A4, olvA] B, A&7 AF, Avds 7= F ESG
A Agkg PAIF o= wQJslal Y= Al AL

A, AA| -gGo] o]FoA|aL 3lor FA| A= HFo| 7Fs
AL A

WA, £ 37 Aol 7= R] gdar E=A] Ao =27t 7}
e ARIY AL

olggt 7]Ee] whet 2 A= o3 Yl A AIE B4 oA
02 A73IATH(Table 49 =),

Table 3. Examples of coding application

Source summary

Introduction of renewable energy, installation

Table 4. Overview of case study arenas

Case Opening Capacity Key feature
year

Climate Pledge

At 2021 ~17,000 Carbon-neutral arena
Solar-powered energy

Golden 1 Center 2016 ~17,500 system

Intuit Dome 2024 ~18,000 Smartarena

Johan Cruijff

Arenk 1996 55000 Smart energy system

Lifecycle stage ESG

@ Climate Pledge Arena(Alo| &, v]=)

(@ Golden 1 Center(M=AzHIE, v]=)

@ Intuit Dome(JEFE, vl=)

@ Johan Cruijff ArenA(Z2HEH, YEts)

£ A9 Al A2 9= AR Yol ohdat, ESG7HH
& otgue] 718 dA|- 9 oA A= o2 A g &
oA ofBA AFd=A1E vlusl] §igt Aolch Y AllE 2
F AU 54 olgluzhs 35S 7THEA R, B9 7lE, &
F FA4, A W FFAH FE PAA Folg Holm=
ESGY] 25 & AolF7] TaolA vl 3jAst7o] 24
sl

Iv, g5t Z}
1. Climate Pledge Arena(Seattle)

Al £42 Climate Pledge Arena®| 54 Fu0]%], A]
oA T B4, A R AH T B3N, 4 B3N, AE
AE A= U 3he 8 F T 10719 371 £8 A=E FHEHL
2 HEsIo =351 rHClimate Pledge Arena, 2026; Seattle
Center, 2017: Arena Digest, 2020 Amazon, 2021; Campelli,
2020: Porteshawver, 2022; Bebon, 2023; Newcomb, 2023;
PR Newswire, 2024; Jones, 2025).

Interpretation

Environmental performance is embedded in the

of energy-saving facilities, carbon reduction Design & construction E : . : :

arena's physical design and technical systems
targets
Operation of community programs, creation Giaratioi S Social value is realized through user interaction
of an inclusive environment for diverse users P and community linkage at the operational stage
Public—private partnership structure, Governance is supported by institutional
management performance oversight, clear Planning & operation G arrangements ensuring responsibility and

decision accountability

operational sustainability
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1) Al 7H2 2 JHi et

Climate Pledge Arenai= U= {AEFE AlofE 4 HA
gt i Al oA ofUE, 7]E KeyArenas #=Ho] 45}
of 2021 A7t = Al NHL ofol&317] 3718
oflzl F, ZME U iy o[HIEE 88 = U=E HdAE
E4E AU oHUZE, oE f3of wet oF 17,0004 ofl Al
18,0004 i8] 4§ 58 Zh=th

o] Al Y 7 1ol A BRI L 7|E F2E T R
Zh= 2leo) A WHAlE A Fck= Fojdt, ol= kA FHt
AT A 2 HolA] vtz A D ALz Qg g *
G ASA 4F-E FAss] A AT Ao SN
Utk E3F Amazon¥}t] Hlo| MEUAE F3 AL AAE
A&7hs4 B2 448 A =gtz IRAYSIGtHE A
& Fag 5ol

&% 594 Climate Pledge Arenat §74 AX= 2|79
Q|ESI7| B ZAE, F9, £XX ojjIE F tojjt 22
& 9% 789k 29 A s . of=% &9 +
Z= A 7FEES ol BAIO A A - 4n] EFate] 7|
A9 A% 71s5H &t (CFigure 2) F2).

2) ‘Holz=7 | ThAlE ESG 78 B4

Climate Pledge Arena AFIE AJoliF7] 7|¥t ESG 4 &
of et HEF A, ESG 84E 7|18 dA oA Hefs R
AAE o] F AAe} AlF FAIE AR 29 TDAloIA A=stE=
TFRE Kol A o2 YEytt

718 dAfAM = BFH(Net Zero Carbon)S 4 BEE
A7stal o] F QR AF AAE B3l e 7 A e Hgst

= o] ERIF, of2fdt A2 ESGE A3 71x7} of
Yk Ad &9& sk A=A 2 AAR Qe Anda
(G) FA49) Aoz 4 4= qc}.

A7 A= Aol A 71Nk A7) 9 AlAE], BE A
4§ A2E F SEE) 8471 7lsAog RHdE i) olEgt
Al et 187 A 29U go| 9 DA0lA Ao

Figure 2. Climate Pledge Arena
Source: archpaper.com

E AFY 4 e 4 v 125 34U HolA AojE
7He,

AE @AAE 71E KeyArena®] 728 g fA8H=
HHAjo] AEEi}, ol A4 oA TR 4 e A &
Hlel 2y B #d dides T3 IR, giF A
o) o] #e| WA FHE) 8247t Al SAZHR]
HAHIZ &4 o

29 Ao A= ESG 847 A4 29 14 Lof A =8l of
Uehdth, d#3o 2 2= o[flE B tiF5uF o8& EF
Al AL WE S T vl S-S FAlO] Bk =9 A
gog 7]ssle, FAEE)H ALES) a47F AT ARIE 34
ot B3 H7lE w2 d3lg ETAE ARG AR F A
23| F=Qlo] oht WREHo 2 AEH: Y TZEERE
21E]of Qlt,

o3t M2 B3 Climate Pledge Arenat Net Zero
Carbon UF(LFDE Z535on ot =4 dxYoig &
A5 W A4S A5 Climate Pledge Arena®] Aol57]
A ESG 8 W-8-2 251 (Table 52 2t

3) Al 24 Zujo siA

Climate Pledge Arena A= ESG 8427} tf g ofglubofjA]
et B3P0l ouj] Heo| ohe} Al &9 25 F
Aote A=A A2 A5 4= S HolE, 53] 9 ¢
S AAL} dlolg 718t ] AR Al G2 AL Alar
8lal, o]F B3 thE o|HlE {29} AEAY FEe fEg 2

Table 5. ESG implementation across the lifecycle of Climate

Pledge Arena
Lifecycle Environment Social Governance
stage (E) (S (G)
Sustainability-
TP, Consideration oriented
Planning e of urban park strategy,
9 adjacency Amazon naming
partnership
Hechined Environmental
operations, Public o
Design renewable transport performance
energy use accessibility mBlgEment
rainwater reuse systemdesign
Resource o Project
savings through (I\)/Ifl;’ggglzatlon management
Construction PR SERAIon oF communit A
existing - Y sustainability
KeyArena ConBietdunig standards
Y construction s
structure application
et Free public k=5
management, S performance
; : transit tickets, T
Operation  reduction of improved user Mmenitoring and
single-use acgessi bili data-driven
plastics by management
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A& JAske 2o siHE

EAAZA BEA &, o] ARlle H¥ oWt gt
A AP S do] A W ASHQ oHIE BE 288 A|s)
€29 34 =R 715 + Uss ARG ol ¥ &
o3 A e w7} 71Ee] A ey 27] A EXE "l
Ao £ 2ot BeE] AAZ Ed et A& BT
A2 o <= STt

2. Golden 1 Center(Sacramento)

B A 242 Golden 1 Center®] 34| Zuj|o]#], Aj=1zhdl
E A 3R &4, 44 2 A5 HaA, Y 4 AR, AR dE
7|4t & 3R F 8719 3N B ARE FUH LR HES}
o] =385} tHGolden 1 Center, 2026; Greater Sacramento
Economic Council, 2019; AECOM, 2016: Aldridge, 2016:
Downtown Sacramento Partnership, 2024: City of Sacra-

mento, 2014; Arena Digest, 2020; Sports Business Journal,
2017),

1) AlM iR 2 7He ot

Golden 1 Center= vl Ae|EUolg AfIHHE LA
AN i A oA olguE, 20169 7 o] F NBA 771
F ozt ZAE, 4, 4F U3 oMES +83t= ¥4 B4
dzatz 7]538kar ek, o|WE Fgofl wek oF 17,50040]4
19,0004 2] 48 & 2=t

o] AJAe] B oy AxE AAT g B4 A Ak
2%E oA F2E A2 AYEUTE Folh Golden 1
Centerv 25 4 di5u% =4 AHT =4 F47d 9
Z|5he, 23 HTAo| B2 EA £F 7= &9 WA =] ot
ol YA A ofdut WEo] T oJHIlE Zrojof 2X|A] o
3 FE A AR FA B AYE B4 40 BFe g R
AFII=E AR Aol

&% =M Golden 1 Center= £% AXX o|HE
QES| ks ZAHEL} tRt £3} oHIES 9F 4831
=9 HE Agsia ik, ojHT Y F=2E A 7MEES
Ao 2 FAFH A0 B U 428 ASHE e
3k 7|92 2HF3H(<Figure 3) FX),

2) “4oi=7| THAIE ESG 78 24

Golden 1 Center AH{|E Aof5=7] 7|HFESG B4 Eof u}2}
HES 23}, BSG RAE 7 714 F49) AR opjet B4
ARt &9 F2E T ARRES) 847t H8HA wHgE T2
Hol= A= eyt

718 GAlA = =4 43} A A3 Ald 98] 4%

222 "=EAE, HE1H Mas (2026)

Figure 3. Golden 1 Center
Source: goldenTcenter.com

=9, o= i olurt B4 A 852 %7 (anchor)
Q=R 7)58HEE sh= A HZoR ofFR 4= Qi o]y
g A2 AEIS) 847t 27) 718 DA oA e 2A] FE
29} A% WA 08 vt E AR A" 4= Qi

AA DA &S ofUA] AL A&7 A5 7)E
o] AE=HA BA(E) a7t AAZHCE wrg=|gict. of=g
A Ak Tt 28 ) =S dol Al 89 oA
oUR] EE&8 T = Sl 718k FAIT

A1 dAl A= olEfgt A 7158 $53817] % e AlA
7} AgEglon, ol ZRAE He|of MUAJE 7hE8h= Al
T2(G) A 29 71E AF =

+F TANAE ESG 8471 A 29 4] &l AFze
2 Fadh 53] =Y dA9} gl HIAE B8 &9
AL A olF F2E B3 9 tiFET FHE &3}
o, o] WE S & RS ddlshs AnE 7Y E3F
H]7371d T2} ool ofIlE P2 A BEEE ¥
ol Tl B4 A B A%E Atk 98-S St

AEFR(G) SHAA = AFRE, T, 29 FA 79 Y
TF271 A 299 A4S sk 7o AERi, o=
¥ olElurt 33117 F8 Bz 299 o ESG 8447}
G AU 9T B A2 AR ER 71" = S
& HoJE, Golden 1 Center o] Aofl5=7] T4 ESG ++&
-8 7425t (Table 693 2T},

3) Azl 241 Zto] 54

Golden 1 Center A= ESG Heko| 374 714 %4 2]
FEA] g3 B4 X A 29 FES B AG) a4
o} A%E WAoR TEY 4 e HojEeh B3] 24 34
U9} A £ Heke al o= WEo] 0 A4l Y%
53 AZE A4 v 5202 BAE 4 Qe 2AS WA
Bk,

EAAYH Bl 2 ), o] A o oyt el
A N Ao] ohet Al AT QA A BEL AP o
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Table 6. ESG Implementation across the lifecycle of Golden 1

Center
Lifecycle Environment Social Governance
stage ) (S (©)
. Urban Public-private
Planning 52:{ gg ;ﬁi?eent regeneration  partnership
9 9 site selection  structure
High-efficiency .
energy systems, ]E;?;ejtnan— Sustainability-
Design sustainable accesgibility oriented design
building desiar standards
standards 9
Application of ggr? Stﬁf\}é Project
. energy-efficient ’ management
Gonpimenon construction &?&?gﬂ?ﬁgﬁ and public
standards : accountability
environment
Job creation, Local
Enerav-efficient utilization of  government-
Operation a erg%; i public private sector
P transport collaborative
accessibility  governance

A JAZR 7|5 & eS BoFe ARIR 4T 4 lrh
ol i@ otz el AT} B7t Al R oHIE 2] At
& Ho] YA 2ot 29 HEre] 9 WA 1T et
U AARI,

3. Intuit Dome(Inglewood)

£ AR 42 Intuit Dome?] 34 F3]0]7], 215 4 <017
Yol Bax, AR B 24, 4 B4 AE 2 A& g9
714 T 233 & 8719 3 £ ARE TR R FES
o] =33} cHIntuit Dome, 2026; AECOM, 2026 AIA Cali-
fornia, 2025: Anderson, 2025: Song, 2020: City of Ingle-
wood, 2020; Poirier, 2025; McCormick, 2024),

1) AlE 0L 2 i ot

Intuit Dome vl ZAz]Z Yol JFF-E(Inglewood)o]l
AT HE AU b5 olUE, NBA LA Clippers®] 28
TR A8 AAE 4S5 Aol £ oHu= 7]1E 7]
o] ohegt A AlAdo] ohyet, e AT &Y &8, oyA|
e deke Sl & Y AY olluz 718 E vk Al
A E8L 7HI, oMIE 3ol whet oF 18,0004121A41 19,0004
o] AL 88 4= AUt

UAAHLZ Intuit Dome 2ANA A Fejgo] =9
HEQJIHE Aldo] HAH x|oof 9jx|6tn, =2 o 3713
4 o[HIE AR} §| 39 A AE9] ofIE- AEHJIHE
Z2EHE AL o), ol#dt F7H dE £oA Intuit
Dome2 &Y &F = AJAE Ho| i+t o|HE =85 83}

Figure 4. Intuit Dome
Source: photopilot.com

£ ¥ =52 7)531ES A=
3 oA 2 AHL g BFAE ARR Y HeR
M= ofIE T2E AFSEL glon, ofof whet ofuA] 4]
3 1§ Bz A 29 4 WeE A4EQ ol
3 BAIAL 718 SACARE ouiA] A agH Mg B
2] Al2EE A AA Q) B4 deko g AAshe wiAo] it
((Figure 4) F=2).

2) ‘Yo7 | THAIE ESG 713 24

Intuit Dome AHJIE Aoi5=7] 718 ESG 4] £l w2t 2
E3Fd3} ESG A2 84 7l SHY ATE dol A 29
TgofjA WsH= oA vlg A =8 fAas Hesl)
A% A=t Hro = FHE A= YT

718 GAloA = i E ofd e ol #] &nlet & ulg HE
o] A7) £99 4 232 UAFHon, ol 3317
S3f oA A A 4=2 e AlAFE A= T dA A
gro] A=Yt o3t WS A[E) 47t gt A
Ao] of T} Al 2 WS BHSH] 9%t WA FRE
A7gE AHZ olsid <= Qlth

A DA A= EYE EA A ol A] A7 AlSRI(ESS)
= A% A &9 7271 EYRA. ol dAle ded
A Ago 2] AH]9] E=91E dol ofIE n|3 ARIH ] A =0
£ B8kl o 8 AEEE WRT] 9% +9 F4Y 71e3
Aoz sae 4= i}, E3H A4 B8-S 3t = v A
At ALY A A4S & AHoA ABlshe a4
Z =l

Alg SAOA = o] 3 A4 71EE T 9% 71eA -
2}% 7]&o] AgE e, ol V() 2471 AY dAlo o
FEA] a1l A 4 I FREES e JTE +3s)
et Bl AFR(G) SHAME A&7 St 44
7| &2 BelBl7] $13h Wi ] A9} o F 557} 7|Eo] s
SAct,
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& B DA A= oW A] T AlAF o] A 92 4 Q1L
2t2 2R3t d WA oy A] A AlAEE AY 7HE
e} v Balof ofgt tig8E Ao =M, tiE Ad &
Follx Fagt Hp2l o A] Hl-g-9) o 7Hs A4S Eole 9%
& Tk AEI(S) 84 TR QA HAHHE FHoE
WFE, ol it BFE 83k= AldolA o8 A&4HE
SRS 2702 253,

Intuit Dome®] AJofj5=7] A ESG ++& W8-S A8k
(Table 7)%} 2t

3) Al 24 Zujo] shiAd

Intuit Dome A= ESG Ago] Tk 223 ojv| A} 4F
A HAo| vjF2= Zlo] oplz}, i ofuf Gl 34
WE 2Rk oA Hlgat A8 =2 23 F Bsh= ¢
e} Ao AFd 4 U3 RolEt 53] Hy day
x| A AlL|E ATt AY G 2= UF oWE A
oA HHEA o2 IAsh= wA A 2.8 Welshs A% %
B A= 7158

EAAZA oA E d, £ ARllE AS AE okurt 9
A 770t Al FHE Efoflit 278 F= Ao oYzl ofy
A 9 2 T AlLEE Z3E &9 2 AAE AE Al
ARE FEE a7t S-S AR, o= FF diF olly

Table 7. ESG implementation across the lifecycle of Intuit

Dome
Lifecycle Environment Social Governance
stage B (S (©)
Energy self-
ﬁ?f{g%{;{%ﬁnd Fan experience
op?era s <Y and safety- Performance-
Planning targets, peak onente_d based KPIs for
load operational operations
management goals
strategy
Solar power
generation, ESS- Spectator Technology
Desiiii based energy ~ comfort- performance-
9 systems, energy oriented spatial driven design
management  design standards
systems
Installation of Compliance
energy systems Construction  with design
Construction and safety and
performance  management construction
verification standards
Energy cost :
management, Safe and gg Se é?jt;n
Bt peak load comfortable p——
P response, real- spectator bt
time energy environment -1 olation
management

224 "=EAE, HE1H Mas (2026)

Aiold ESG Ao] Hl§ Sl ohfet 47| £ elaas
ABISHe AP AMEOE YD 4 9 HolFE A2 3
4% 4 ek

4, Johan Cruijff ArenA(Amsterdam)

& A 242 Johan Cruijff ArenA 2] 54| FH[0]], 2u}
E A 3 B34, oA Ql=zet Z2AE 217, 1Y 24 2
A 9 BEY 7|3 AR 52 T F oY) 3 =1 A=
& T8HoE FESY £35l%rHjohan Cruijtf ArenA,
2026; Johan Cruijff ArenA Innovation, 2026 Johan Crui-
jtf ArenA, 2018: KPMG, 2024 Eaton, 2019: Reichard,
2020: Lemire, 2019: UEFA, 2018).

1) AlA 70 2 i oHad

Johan Cruijff ArenA+ YETE Y2H =G g5-7o0 914
g iy ohEA olgUR, F7- A7I(AFC Ajax S8R oY
2t g A EL} = A o|MIEZ} 2 E= £ tfitF] £3t o]
HIE Aldolct, oHlE 3] wt oF 35,0004 <14 2 71,000
7R 488 = it

o] AldQ] §4 Td A% = H7IRE ol tekit oHET}
Y20 Jf3EE WNEE hEAALR SAs ok H
ojty, Z7|ofl= S+ T4 A7I2E AgEglon, olF 34
4 oJHlE 7]5o| X&H oz SR HA AF ol T2

o] XY= 53 28} oM E =tz STt

53] Johan Cruijff ArenA+ YEHZEGAY ofuA] ek 4
9 AutE A HE AE A St o[HE Ald2 Hol
TA] e ovA] - 7ls A SAFLE 7]631at Q. ol
2 Uk S04 2 AES B d=Eiet AFE E3F AL
glo] YR AFses BYE AR olsfd 4= UtH(Figure
5 F=x).

Figure 5. Johan Cruijff ArenA
Source: Johancruijffarena.nl
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2) ‘Holz=7 | ThAlE ESG 731 24

Johan Cruijft ArenA A& AJofF7] 7|8 ESG 4 &
of whet AESH A}, ESG A Al 9 dol A oy
&g @A Ao s B FRE Hols Ao YE
sk,

718 dAoA = divte S 83k B AlAEA &
7] Q3 thefet o[lE =8-2 A= & Heho] AU
olEF HATE 5 TEoN AEIA o= 29 =& 34
N AJA o]§9] XEA4 S FRslE = Ao o] 4= Qi

A7 dA A= e T ezt =Y Eo] Al Gl F
a3 Ao YRE AH|F o2 At 4= Q= 7I8be] 559
t}, ol= tiF oME Aol a7tEE= w2 AY =98 119
3] AfUR] AFEE Fol7] A% FH(E) AZo= fNE ¢+
Ak,

+%G GANAE YA A% AL-(ESS)0l F7HSE =Y
HHA AJQ] ofqA] #Be] 7150l EE I 53] A7]|A} vj
HE A&Ee A AlLH2 Aldo] gl ofqz] 4nlxp7}
obz} oL 2| & AYAFSEAL AABHE ‘ZE5H(prosumer) £ 7]
T F JESF k= 7|Hke Al Fstct

ojgfgt o 2] AlARE Al U] HY HgAE Sl
ZE ohyet A Ay} dAEo] vl A% Al K HY F
T 98-S I = s 22 BEE I 9 ol ¥ ol
U7} A QIZELE 4H|Elz Aldo] ofuEt EA] AJAH] 315
Bl AL 71Eehe A 842 7158 4 92-S Hojsr)

ATER(G) ZHAME ZA] FE, oA 714, 71& HE
Y, Al &9 FA4 149 FY 7271 ESG A A3 7jte s
M3, olejet oAt @Y 2= ¥ AJAS ESGTHEY 2
20| g @o| ohe} A 1o Al A P AjA| Lol 92
T UZE AR,

Johan Cruijff ArenA2] AJofj=7] A ESG +& W8-S
Zelsbd (Table 8) 1+ 2,

3) Al 24 Zato| 514

Johan Cruijff ArenA A= ESG Zgfo] @3t Ald &9
FEE dol &A| Qze} AAE AdE £ S-S RoE
53] ofl 2] YAk A 715-& 2= obdlvs A A A
3 ZkgStHA B AdBelA B A 35 98 s38 +
g, ol= oy o[flE AJAo] kA S EEFE A(resilience) &
AR o e el e BT o e = R P =

LAIAEA BN & uf, & Al OE okurt Tt
A AL do] ofldA] - 7] A AlL"R ARt 53 Ql=
g2 A 4= 9I2-& HoEr, ol FF diF ol Aol
A ESG7} #7123 847) ofle} EA] Mgk} 29 23 4
A Y2 25 = 2-E AARIT

Table 8. ESG Implementation across the lifecycle of Johan

Cruijff ArenA

Lifecycle Environment Social Governance
stage (E) S (©)

Long-term ; ]

operational ~ Sustained usage g;ity;:f::rllfgggy
Planning strategy for  through diverse op?erational

Snery EentS direction

systems

Facility design ~ Application of
Besian Solar power  accommodating sustainability-
4 installation large-scale oriented design
audiences standards

Energy Project
Construction infrastructure %zenrasag?ﬂtzm management

development 9 system

ESS-based

energy storage ;

and Sustained use \?Vﬂ:lagi?;?%n
Operation management, through ener
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