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9) Innovation Origins(2025.3.4), “Major Concerns Water Use Big Tech and Semiconductors”,
AML: 2025.3.16.
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35) Queensland Water Commission(2010), p.63.
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7\5"5]1q : 2025.3.25.

42) FAERAN(2024.9.23), “diNt HiEA] A 9E 84 B BE, AA4D: 2025.3.31

43) %i&gﬂxﬂ(zom 9.23), “Higt BI=A A1) A 84, B F=7, A4 2025.3.31

44) F2EREA(2024.9.23), “oiRt BH=A] A 4 84, B £, FM4Y: 2025.3.31

45) HYAGFFA(2016.4.19), “Higt, A4 AF 9Fst A7, FHLD: 2025.3.31

40) S|YAFFA(2020.11.26), ‘ARt HE §i= oF EHL & F=0 437, AU 2025.3.31
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E3 iTtoflA= it & ARBARE TR & AHAIE Faslke Al Aljgskal it
€ 9,000m’ oV E& AMSSHE ARIAIZE A8, 20239 1Y 6% & 4H| Fa
A ZA7F HEE QI B AvAle A7 1Y ~ 49)0 F8=, 1m’F 3NTS(EHS;
°F 1339)9] Ao Fapeet, ot Rat o AJA|] & S]4-&(water recovery rate)°]
M A 7% HE 551 4% 1’ 2NTS, AlSH S 236l A9ols I’y
INT$E A9o] AN o]2fet 7 dEs 7] Yeiie delSAHTaiwan
Accreditation Foundation)?] Q50| ©a3sltt, T3t 4 Gskel A ARE F5Fo]

6,000’ EREH A9 10%14 30%8] 371 Bl g 5 Sk

A7IREE AR A S0k 5k, Hold EdE7|en 4542 3T
S Sl & AEEE FIAZIAL it ol=et ko] Filole A7EE SAHEA
(PUB: Public Utilities Board)e] 31.oH, ‘& 483 H2HWater Demand Management
Strategy)’ otoll H= ¥ ZEIHS FAHCE Y5ty Stk 71ed o SHoA
A7tEEE 1A P4l NEWaterE B4tsto] AJE82 S55HAY 85= 14
&8st glom, HliE &8 T HdR A 7es 485t AEEES =ol1 Stk
HEo] sigEsst 71e9 AEAQl S 9l 3w sES S%oke O, M8 ¢
AL AEol & 28 55 BAoke & 88 oY 4 35S AAISH] AHAE0]

al I

= 880 &2 AlEE Aot s =i,

47) LIU Yake(2023.2.16), “Taiwan Starts Rules on Water Consumption Levy From Large Water
Consumers”, FM4A: 2025.4.2.

48) #EHL « EALHREAME 1SR, EMAET, AAD: 2025.4.2.
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Sector Median Value
Office Buildings (with Water-Cooled Cooling Tower) 0.9 m®/ m?/ year
. 1.2 m® / m? / year
Retail Malls 220/ p/d
4-star Hotels (with Water-Cooled Cooling Tower) 0.68 m® / Guestnight
5-star Hotels (with Water-Cooled Cooling Tower) 0.99 m® / Guestnight
Primary Schools 105L/p/ df
Secondary Schools 122L/p/d*
Junior Colleges 127 L/p/ d*
Data Centres 2.2 m® / MWh
Commercial Laundries 13.3 m® / tonne
Average Recycling Rates
Wafer Fabrication Plants 45%
Semiconductors (excluding Wafer Fabrication Plants) 27%
Electronics 44%
Biomedical Manufacturing 15%

Atz: PUB, “Sectoral Water Efficiency Benchmark”, ZAM: 2025.3.31.

53] A7IEEs A 729 & eudd] S8 7L A=t ole v B2e &
ARG HISO] 71 55%C1M I 60%71A] S71E A
2024 1858 = A2 ARE B8 7R AEse] AlsiaL
6%tm’ ol WHeA A2FA, ARt L "3%9454' 30| o] 2FARYS] A-E tidol HH,
o5 AHdZ AVIEE AA| v[AFE & 29 oF 17%F AAATH50 M2 27FARGl
w2t She A A 378 ?Q]Z‘-%"%% = A°l8E 50%S B/sHoF st (@A A71E= HHeA]
349 Bt & AolGEL oF 43% ), A H AE0lst Hopolis B4 ¢ AEHY
(specified waste streams)?] A &-go] 2JF2}=|qlt}t. 722 FR= o|edt 7|dE2
A3l Al A At V1A 21 H 29 A" AEkaL 3o, 50% o3| AeldES

2k 7IdAle QAEE A5 A&t AFA Ade AlssiaL Ut

- -

Lﬁi
2
~
O.
%)
~
o &
O
T
&
K
=2

-
1o

olof Hsto, AJ7IEE= ol 20159 1E95FY i = AHAE o= & 88
O HEARKWEMP: Water Efficiency Management Plan)2 F3}5lal 1t}.52) A7t

],
o] 6Fhm’ ol AR} S O F gt o5 & T& ¥ AY

ic)

=
=

mlo

49) PUB, “Singapore’s Water Loop”, AXY: 2025.4.3.

50) PUB(2015), p.3.

51) ¥IE1AE(2023.6.13), “[471E=] PUB, A&7t =0 A A & 283} 7|5 &5, A4
2025.4.3.

52) PUB(2015), p.3.
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AE3lok 310, 7t Aol & auleo] 7158 FE3H=A] Selsto] o] ATFEE S

(PUB)Yl EAIsHoF 3ttt.53) 24 3 &0 = 2| AL AEdor olv, 8 = A&
]

A — =
o= e AD7IE A6k, & B RS 24 179 ol d9siofr ok o7
et
el /M2 NE AZY| XIS
=OF d2E SHA | FE ARE MEE 22 3 7|E}
e 34, 232H
cHl 2, Oy
ws-TAb Wl
2 s, Sau
SIAF 7|sAf

14 &5, Recharge
well, 232E Mk

i es g M
ATR 2
- AT OfRE 17

AP ADY 242

A=2: PUB(2015), p.5

XﬂEX—q‘ Ao 7= 5 98 HE(WEF: Water Efficiency Fund)& <% 0}0# 7199 &

& 37t AZE Z2AE 29, a&A A =9 AY T HWR AE 53 =& 2
A= Eolge ko] EAR5 o] A= &9 884 AM-Z sk, XEVF 7&
Ajol& AU =2 A=ty HRt A2 JAEHE E—i‘“’cﬁo—e-—, 53] & AMERol B2
AEE tHe® a4 F42 % 4521l & +augE 5= it

g

)
%
=
ox
)
D)
e
o
)
o
L

= 88 =WEP= A Al 7H4] 991 59 e & A
S

2 A, Aol 7 B7L 71s B A5 AR A R %"4 gsolH, A=

-+

A5 7171 Aolg% A Axd, AntE uey] 5o B5uuE AdsAL AEA
Ak meAEot, AMEE 2 o] B A4 AL L AR 53 45 Sfat
B33 Y 29 5 9% 43 BEE A9 o] TP A7HEE S4ARPUBS

|0

(0]

o Afeiol & Afetule] 2t 50%7HA) A A9 Agste, 2 ot Aol ufe} gt
A2 1 0.60 A7HEEDE, Aol84 0.30 AvtEEgee] 4} QUIEEE Hre

53) PUB(2015), p.3.
54) PUB(2024.4.2), “Water Efficiency Fund’, 7AAY: 2025.3.31.
55) PUB(2024.4.2), “Water Efficiency Fund”, ZAMY: 2025.3.31.



AFUCHE 2-6 H2).50 Thil, o] A= BE3P] SlE A7t 2 a8 B
(WEMPY 7I¥90.2 A9l 24 wag U5shor shel, PUBS| AR ww 5 5
715 yolof gict.

oXx _l

Az
Rl

M2 Water Efficiency Fund X {8 U XA 7|2

oRHEY e X2 e ed

e ey

= g8 A U 2 AME S Mot
(water efficiency |2 &8 7HM 7|32 AlEHoty| {ist

assessment) £ ZAaudit) £

HH Es fot Vs =
O2NEQ| EtZHE HEGY| It
AE OIS XEE A

=0 =

2 = MEF0]
Z4 1,000m? OJAQ1 AlM

Mo e

27t 2 AEZO|
(pilot study) 1 8

,000m* Ol Ald

THo|E/hAlRt &8 Cg £ ol oY &5
(recycling/use | & Ho} M3S 25t MM 722 @ EA 10%2 & =t
of alternate sources O|E4 AMe2| AH| HX| @ ¥t 2 HAu20| FA 6,000m*
of water) oA
ey Al 2 | sy M| T 2 &2 NS Og XA 25 &=
(adoption of water ETOEOEF}O;; Sor as | @ ¥2h 2 AI8% 1,000m’ Of4
efficient equipment) SO & =T e @ 7t 2 Hok¥ 1,200m° 04t

At=: PUB(2024.4.2), “Water Efficiency Fund”, ZiA1Qd: 2025.3.31.

20249 1958 IF & thaH] 4o gt 95 & AL QAR 255 apHoR
¥ 98, A7IEE $ALH(PUB)KS 202349 7¢ 1952 & 88 HE(WEF) AY
kS 718 1005 A7kEEg oA 5005 A7tEE2gEE TA SAFESN oj2et A=
Q1 AFol| o] A7IEE AGAIE E Aold & A Ao A= th3otal gloH,
AAIR A F7 7199) 60% obde] 978 B9 Aol8S AlARRE TSt A0 & Uk
o] A= H ¢ Wzt 5] F7lokAL 1o, 5] A 9 Hlo] @ AR FopolA=
2018W3E] 2022 Afolof] Ajol-&Eo] 2%polA 13%p7HA] AF53et A0 g2 FAFE L)

_L4

ol & Alo]go] ©<=gt #AI7E ofd, 7IhEe] &5 A& oR ARESH| fI% A=
BAY o= QXS] AlAEEE HojEth AAIR 7|E HHeA AlE Aol8ES 45%01]
g5kl Qlof, A7IRE AR o] AR A2E e 71l 50% B/o] Ad s
ZAog WA} tEAQ A+ AHEIZ, Hoya Electronics= FtAT 8T (mask blank)

AA 4120l & doF 7S Zsto] Alol8ES 75%7HA| Bol&R L,
A7t & ARSFE 712 1994 75F 5,000m’2 thE A= TS AFI58)

r

56) PUB(2024.4.2), “Water Efficiency Fund’, A Y: 2025.3.31.
57) PUB(2025.3.21), “Singapore’s Industrial Water Revolution”, AMY: 2025.3.31.
58) PUB(2025.3.21), “Singapore’s Industrial Water Revolution”, ZA2Y: 2025.3.31.
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- 91,000, 10,000m?
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Xt=: Queensland Water Commission(2010), p.63; PUB(2015), p.3; FAEIRZAKI(2024.9.23), “THD!
BICH MY QIE 24, B B, AMY: 2025.3.312 ENZ NA &Y.
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7]dksto] oy &g UERA oJYAME]E(IEEN: Initiative Energieeffizienz-Netzwerke)S
2] Z2HAHTET6) [FENLS dHgHel 29 ARIUA|(BDI, DIHK 5) 7ke] Apeka 3ok
o} 2= 0m, 202097H] 500719] MIEQZE 1535k 500P]9 olvA] AaERE
4734t 77) o= o x| HeKEnergiewende) 2] Yoz, ARRIA ] HolE K&

72) SII, “WRIGHERE &> 41 ¥ — BBl rhlita s, 24 2025.3.24.
73) olHAA A7-4(2021), p.30.

74) OECD/IPEEC(2017), p.2.

75) olHAAA7-4(2021), p.24.

76) BMWK(2015). p.34.

77) BMWK(2015), p.8.
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7] Z5 Q78 E3] 50070 ovA] && HEHA o|[UMEE'E E5f 7Y
TEot HEYA 44 b E 794 FEE ZHE Skl Qlrh 202197 = 7% e
9 2&7+5237HA] S &gt IREKN(Initiative for Energy Efficiency and Climate
Action Networks) Q& 2519 om, 20259 E7H4] 300~350719] Al HIEHZ AHS
EHZ 5t 0|5 B3 2T o] 9~11TWh, 247kA 500~6005F £9] #5S ExE
Skl QIet79) olEet YIEEQA 7|5 Ht ARt ARA 1t FE B9l Arda Aa/dZ
SAlo| gELt e e] Mo P glon o|= EU oyA/a& AR(EED)IA®=
S47149] ovA] A} o|PS A Psh= B AHE AGEIL QUrf.80)

N

4

4) AQHl

29dk2 ENIG(Energy Network In Group)ehk= ofvA| &g HESZE =9t 20094
0¥ d9E ENIGE oA ag 4, A, oA &4 713 Aerts 4=, 299
A (Swedish Energy Agency)?] A4 R €1} Swecast, Swerea IVF 2 ALdl oL
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78) Schlomann, McCullough, and Gerdes(2016), pp.2-4.
79) Adelphi consult(2024.8.26), p.16.

80) Adelphi consult(2024.8.26), p.16.

81) Swedish Regional Energy Office Association.

82) Noda(2013), p.47.

83) oA A A7-2(2023), p.48.
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1) HFA &5k 2420

E oAM= 7L 7E0 R LTS BT (F 3-1)2 2022WHE] 2024 Alo]
4%%1 A e ARETF B FAX oL}, EAA o] mEH HEA| Ve B
AREERS. =87 ApoA] AFEE TS HRlth 20244 HFA| AA| 5= AF%*—

SKatold2, LGeluAl&=
Fo Fss] g 5
F87E SE 6 6533702 A 879 oF 68%E TG ek

7PgE 78719 A 22 HH, AR o E o] titR ARSARs 20244 26872
7P48 A 8712 0.4%0l B33t SHAIRE of°] AR8she B9 S8 3,717 Bo=
7188 AR89l 57.0%01 29l 430l 2 ATEE Edth Azt 17t & ol ARk
87k 50370(0.8%)= 4 FofHAIRE of5ds] A9] 1% ulRtelH, o]5o] AHlshe
B2 43407 E(66.6%) 22 738 ARgeR9] 38.0] 2 Fhrto] AA|FHY,

o3l & A8 AF9] =82}9] A]-.Q.Ek H|Z-2 2022W3F 2023'A00 H]5f 2024d0] ok
7Pk FAIE UeidH. ol A9 10% 8712 7184 & AR IS 20224
78.3%14 2024 79.0%% 4% *Jéo}oq I 8710l SRt Am] HFo] HAF AR e
50| A9 1% Fohan] $87Fs0] 788 & AR8F2 oF 67.8%F ARAIsIaL, A9 0.1%1
sigole S 87PF AR 78 AR 23.4%E ©Y%kE 5 A9 78S
ARG Bl 7IskErd o R AXE RES Ht

3t 7PE] 8719 Hit B ARRERS 20249 71% A7F 1,023E909) vIs) F93ke
A7t 203E 02, Bagho] Y] sufef] 9 =2 wWHEo] Qitk. ol EdE BEE

1,027€ vs 9 211878 A&E=, ol 459 87 W
B2 B2 ARSIl to] 871 Bl A AL kg AREole 71328 E3E(long-tail
distribution)?] §4< Hole= Z0E, FFA| B85 AREolA A9 10% 8717t 80%
7Pk BE AHlohs APA fEE BEx o] FEE



RN AFAl 84 ASY SHZ(2022-202449)
oz g= 71EE) = fes g
£ HE | HA | HiE
| 144,389,203 96,075
IR HRTOIRI BB BN 79,261,504 29,888
Hsg& 100,623 37
71EE 65,027,076 | 100.0% | 66,150 100.0%
60,000& Ol 60,000| 36,526,566 | 56.2% 262 0.4%
20024 10,000& Ol& 10,000| 42,643,650 | 65.6% 490 0.8%
o9 20% 535| 55,480,299 | 85.3% 20.0%
o9 10% 934| 50,934,014 | 78.3% 10.0%
o2 1% 3,185| 43,444,729 | 66.8% 1.0%
o9 0.1% 170,397 15,101,398 | 23.2% 0.1%
Ry 1,027
59| 211
A 142,409,727 96,864
U+ HE DA+ SIS 77,704,205 30,441
e 121,820 35
IS 64,583,702 | 100.0% | 66,388 | 100.0%
60,000E 0|4 60,000| 36,295,876 | 56.2% 264  0.4%
202344 10,000& Ol& 10,000 42,519,237 | 65.8% 493| 0.8%
&% 20% 529| 55,163,875 | 85.4% 20.0%
o9 10% 913| 50,679,586 | 78.5% 10.0%
o9 1% 3,195| 43,315,916 | 67.1% 1.0%
¢ 0.1% 167,272 14,910,470 | 23.1% 0.1%
it 1,016
59| 206
A 147,476,446 97,403
U A ESUSHERAZ SR 82,197,894 30,838
disge 153,536 32
IS 65,125,016 | 100.0% | 66,533 | 100.0%
60,000E 0|4 60,000| 37,118,179 | 57.0% 268 0.4%
20044 10,000& Ol& 10,000| 43,405,059 | 66.6% 503| 0.8%
&% 20% 520| 55,868,479 | 85.8% 20.0%
o9 10% 898| 51,436,068 | 79.0% 10.0%
o9 1% 3,142| 44,165,839 | 67.8% 1.0%
¢ 0.1% 171,400 15,223,264 | 23.4% 0.1%
o 1,023
e 203
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490 K112 5ol Holt

8 ASmOIA 2024 712 B ALGTF 9] 2070 58710 He
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25~52uF E Z=Z2o0] sl BS ARRals
6] 28710 %% <05t 51 0,676E o B2 ABSH] B ABAARAL e

A0® Uepdtt. E3]

5 ookl ol E 9AY it TH‘ME %—X*EJL
2 760, YT dis2 4o z|dolute
|l s Boll 7P B2 LRSS Aok o84k 7H“é' 7Fge]
ofzt tiit T GRS AARIT A9 209 $8719] A7 AR B oF
871 % 0.03% Wl
A9 2071 =871
B8 M7}

57} e

AXHX| o2t 2 ABEHE)
RN AT 285 ER2 760 SIS
HEA| BET SM0 Q471221056 483,693
HFA 897 s 17 482,440
HZA| BET 52 55(X|U2AFTRIAIRA) 407,803
AMZA| YL QA QAEOIZ 65 377,351
HEA| HYT QAT QASYUR 9AGRIH|LUCIAPT) 347,869
HEA MIT OJH2 68(AE2E, F2X|QIHSOHLE) 333,846
HEN MYT SR 312MS, SESZA) 324,842
HEA| NPT 2 316(RTMEX0)) 305,417
HEA EET CUZ 10882 44225, SHO[0LFO0MIE) 305,013
HEA BYT 2438 244Y72 151 300,113
HEA BT 2282 1106(HI5HS, MHFIIFX0) 291,344
HEA| MY QFS QAEUR 32AEUSI0|ZAPT) 268,926
HFA| BYT Z002 77(2U1S, FHUR2XIOME) 268,820
HFAl MT YHE 24(2TS, HUHROMLE) 268,561
HMEA| AL Z=M2 9)(RYS, A YSHOZ0HILE) 261,354
HEA MY HEZ 50 ZEXQIHEANERS) 260,773
HEA| YT W2 22(2E|HEZZRY) 258,642
HFAl MY 188211370 19(2EE, 2EFI6CX) 253,881
HZA| AL EHZ O(HAE) 253,310
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2) LAl H 242

G 3-3)2 U5A] AFES] 202245 2024717 884 A18e EAAE Lehdick
HoA\o} | TSP TR Aot SARE RE EHS BHolth 20249 UFA WA A4
AFERFS OF 13275 EOR 1% 714g0] 7928 Eoln] LAl AMASES] 50.7%%

A8 9k

USA] 718 5871 = 20249 241 5245712 A9 38% FolH, Al9H BE
WAL HFAQ A= it A7 69 & ol 7S 871 20244 30712
ZAA|2] 0.2% G20l Bapolh, AH]gt E2] A= 4135 6417202 738 F A8
52.2%°1 °|&tH20224 71 3171 8717} 53.7%, 20234 71 287 8717} 50.3%
ZHA). 15 & o] AH|gt 7g8 +87k= 51700.3% =, olE°] AMeshe B2 478%
2,728 0= 718-89] 60.3%E AR5, HFAILE fARH Sags 87171 Ayt o4

B2 Aot F2YL Hojzd,

20244 71 5,049719] A9 20% $-87k= 7H8E & AR 82.9%01 sl 657
476EE ARESFR, A9 10% 487F= 6079 1,026 ARE3] 76.6%S AFAI5HHL),
A1 79.0%ETE O FARE, o H5] AR 489] 3 ool A9l 10%el HEE=
FAJoltt. A9 1% +8717F AAIoh= HIF2 65.3%= A9}k HlsohH, A9 0.1%C
Sfgols 2 159 vl 40.7%= YebT). ofd HlE- 202293 2023H= &
zo] glo] FAIEH=HAFS] 10% 715 20221 76.6% — 2023 76.3% — 20244 76.6%),

ol UFAl AE8ro 4H] FxUt A&H R Saed] FFEA dFE Auleitt

UZFA] 7148 £8710] it A7F ARSRF 20244 402802, SHg 102E9] oF 4y
szo|r 37t BAZHF 4038 — 397% — 4028)7 SHH105E — 104E — 1025)9
79] Hslrt QQict. Waghol SYETG B 33 A E HAE $8710] ARgEF Hl5o]
e A2 FFAR TRV E USFAOAE A884 A HFo] At ZolH,
olZ|gt WE A QT Y 87t 9k oA U= AdE 75 4 Sk
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LIFAl 24 A2 E712H2022~20243)

A =5 7IEE) & Mes ad
= HIS U HIS
T 12,782,005 31,849
=y 4,984,078 6,312
TS 10,805 1
YAIE 8,288 279
e 7,778,757 | 100.0% 25,252 | 100.0%
60,000= Of& 60,000 4,179,442 3.7% 31 0.2%
20224 10,000& Ol 10,000 4,733,989  60.9% 51 0.3%
9 20% 221 6,454,345  83.0% 20.0%
2 10% 312 5,957,807 76.6% 10.0%
39 1% 1,571 5,092,953 65.5% 1.0%
a9 0.1% 117,480 3,125,563 |  40.2% 0.1%
=1 410
Eha 105
ZAA| 12,781,928 31,849
L 5,042,466 6,312
HETE 9,057 1
YAIE 4,552 279
HEE 7,705,084 100.0% 25,252 | 100.0%
60,000= Ol 60,000 3,875,444  50.3% 28 0.2%
20234 10,000& Ol 10,000 4,618,241 59.9% 51 0.3%
<9 20% 216 6,374,856 | 82.7% 20.0%
¢ 10% 304 5,880,698 76.3% 10.0%
2 1% 1,601 4,997,174 64.9% 1.0%
9 0.1% 114,685 3,119,425  40.5% 0.1%
(=108 397
B 104
T 13,272,079 31,828
sy 5,337,001 6,298
TS 9,157 1
YAIE 1,110 279
HEE 7,924,647| 100.0% 25,245| 100.0%
60,000= Of& 60,000 4,136,417  52.2% 30 0.2%
20244 10,000& Ol 10,000 4,782,728  60.3% 51 0.3%
49 20% 217 6,570,476 | 82.9% 20.0%
¢ 10% 303 6,071,026| 76.6% 10.0%
39 1% 1,610 5171,082| 65.3% 1.0%
22 0.1% 115,272 3,225,959 |  40.7% 0.1%
B 402
Eai 105
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LIZAl 7H88 84 M8 49| 207 487K20241)

AT A2t 2 MBHE)
ST |2E 251,974
4I712=303 236,315
ZHHAMTZ|341-19 233,872
417}24=135 213,142
1351020 208,524
2I7124=118 197,389
217125600 187,035
HI712=325 175,308
8I712H=304 161,124
HI7=114 156,950
L2112 153,806
U SARIA00 146,153
7= 624 141,840
LIS SA[2]421 134,945
=355 131,512
£29659 128,255
417}2t=558 124,638
HES3 122,402
817 12HE551 120,775
17 124=381 113,100
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T 22 Al22F £E7{2K20234)

o4
g= 71EE) = Hee T
£ HE | M | S
g 590,499,309 1,341
OIE, 271, X3t 5 69,400,243 84
A 521,099,066 | 100.0% | 1,257 | 100.0%
60,000 O} 60,000 | 516,080,723 | 99.0% 145 | 115%
10,0002 0|4 10,000 519,759,076 99.7% 278 22.1%
22 20% 13,896 519,433,982 99.7% 20.0%
S 10% 89,050 514,619,874 98.8% 10.0%
o9 1% 12,301,803 363,678,133 67.9% 1.0%
2% 0.1% 72,887,844 83,662,282 16.1% 0.1%
LAY LEE 414,558 414,558
L S 1,073 1,073
X2 BEAAIRBA FHKIUL(2023.12)8 HIEOR KX 514

6577 ARl d=rEL

(ECEREEREE L
E02 A19g AR 98.4%E AT ved] Y ey
| A g Here 5 9k

2 than

41918 487}
Aelct. o] Axjo] w=d, AUE Tﬂﬂvw 523

HIERE A 85l B4 Ak
ol ajsht, g Al &

1,25771E 7Y

F 19 E ol AJgIRjo] AAFANLE 4F BRE
golEo} thstel 41l £ o)

A48 A
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T

gt
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ot

BEoz BRIt AA
+ 59 1,200%t
T ARE 53 F8

oA, JIY HOE SIREZMSE HE S
25 ABZH(E) HIS = HIZ
e 521,099,287 100.0% 1,257 100.0%
OH2 512,589,946 98.4% 657 52.3%
HIOHE 8,509,341 1.6% 600 47.7%

7 2gysee
NS
MAF &y

E 3-72 WAE 714 HlolE]

o= AtESAL ERX

Z 35l

= =0

ZAztolct. olof w2 20234 71E 02 35t £ 9

19 4,2009F £9] &=

o Agstol 28.1%2] HlFO

FRFZANAE] ZA|E A TAS QEAPI2 HZ5HH, 012 “OPEN DART'2} &
[R452(2023.12); FXEZAAAE]

‘OPEN DART", & 2025.2.202 fEfi
So] PAASE B ABT 9] 5 AAS F23
SHAE AZA(CIFE Aol o
Vg 22 an AQJoE Ut
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507 12} 24 A%

TAE

o A s Al A

AAE o B

SEAEA H ovA 3+

Alo] BB

Z 7Ig OOlE i Xt= 78t

A =
El‘ﬂO

o9 5 = AE MUY

S)ol oF 19 7009t £(21.3%), T3 &
Azdo] oF 9,178 E(18.1%)°.2 1 FHE ot} E3F 7], 7tA, F7]
o] o 4,5509F £(9.0%), Bx, Fo
o] oF 2,417 £(4.8%)& Argsto] kg £HE AL
Q—r ARgEFo] oF 81.3%2 AA|SkaL Qlo], T

A9, AA 59 F&

8 SolAE
o 49] 574 15|
o TNtoR B o B, T4,
S
%E}. ot 2 Y SRS Avlsk g B0l 54 P

ol tieh a8 T Ao tiFo] &

s St E MEHE) HIS
skt 22 H eiNE MEY; 2otz Ml 142,429,984 28.1%
1 25 HxEY 107,851,259 21.3%
T34, GEH H MRENE HEY 91,783,799 18.1%
71, 714, B71 2 B71 22 529 45,506,557 9.0%
2o, 50| & S0IME MEY 24,172,275 4.8%

7 Z8U=HS MABANAL0 BAE SAETINS QEAPIZ HZ5I0, OIS “OPEN DART'2t 2%

At=: st
ISINIES oS

AXFLTAL FAX|UE(2023.12); FRFZANAE, “O

OPEN DART",

M 2025.2.208 HIEC=



16,000

12,000

8,000
4,000 I I

“ﬁ“<9393:i$ig’i§“ig’i;ﬂigi?i

2 e Tz
H‘_'E‘_'E-—iEHEHEHEHEHEHE-—iEq—iE
R - T T T O T O T B T T T S B R
MN‘_E‘_'OOOHHNNMM'H?LHLDKDKDNNOOOO
0 DTS L€ 0 202 2 g g € € € 2 € € € £ 2 <
A = == R == = = N = R = I = R = Y = N = Y = R = B = R = R ]
[ B = = N =) L B B B B T = T B B B B B I B I B B

i

= 1 = -

. = =10] ATLO =

Az S +AETI2024.6)S BIEC= KA A4y,

ST Aeins UMD M2 K2 T AN 84 A8Y 2ET(20214)

(1% 3-20% Al W He ARS BEte] 2021UE 419 Hok 84 A8
RS el dgolth. SRl FESIE A wn HY FA4EE T
AN WA 15 A, X A, AN B 5 SUHOR Hofg 4

N AR T Ao AFE, AGE, He vieAd 792 He AT
A g o, SAEANE A2 o, sl 9% 52 oI o Ak B A,
A9E Az £HZ B3 AR 2 uiE B4 9 HeE 24T o 30 9 A=
el e o R e B s XH ARE E8sto] Held $AF (& 3-89 2t 37
SAZNA & ARl slieE A st on, Hatat 5 Al olA & ARl 09
A2 Al Qlstt.

20219 71 AA A B 84 ARRERS: oF 113% 4,2627F B0 & 511 9,3707) ARJAAE0
olef] AR ET). AR EXE AuET A7 67 E o] B& ARSSHE tirE 4K
A AR oF 6.1%%, o] sy AR 29 &2 oF 11£ 1,613% 20
AA9] 97.7%E AARIY. ol FJYLE T ARt VIR A FRoA 449
2 HAES] tfg Aldo] & tFES A}Qf} VS ougtct. A7t 19 E oA ARE
A oF 191 1,25870& 19.6% 421, ol5oll 23t ARG HIF-2 99.2%0l 2ol 444
20% wRte] W elol A AREA AA AAFE ARt X E4s HAiTh

%

I
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rsh

AF91 10% 5,93771 AlAdo] 98.5%, A9l 1% <F 5947) AlAdo] oF 92.1%9] ARgeRS
} 5, 39 BT AEEL A 2 FIYEE BAL mhe- FARE FFE Bt
1%0ll Aigohe A49] 29 Al 5971 T8 65.0%0] Eoks A el
A= Aoz vehy, AL 7|E02E A4S 4H] FFo] FlEt

rr

A o
ol

o

)

o Ol

Jo

I
flilo
S
oo
o,
Rl

o,
EY

A& 37 & AR OF 1971 8,000%91 HHH, SUFR 2,0008 FEa A o]
o] ZHgEL}t 1008 77to] & S HE BExS & 4= 9t} ol& Ftk
Ao A 2 ZHE 415 4,588% vs 59 1,073%) =
Zo|7} Qlek. 11 o] ARiHES ATt AR BE *L?jiﬂé LHPHAME sl

48 58 ASISHE 5 H0Is 93 oI2 U 4 4o

o,
EY

opl
i

12
=
12

o>~

R MRS K2 7l 84 ASY SAZ(20214)

= MNEY =87t
=& INIEEE)
d= HIS Y IES HIS
T 11,426,256 100.0% 57,580 100.0%
60,000= Of& 60 11,161,356 97,7% 3,499 6.1%
10,000 O4 10 11,337,951 99.2% 11,258 19.6%
22 20% 10 11,340,697 99.3% 11,539 20.0%
22 10% 27 11,252,453 98.5% 5,768 10.0%
39 1% 997 10,527,734 92.1% 575 1.0%
29 0.1% 40,100 7,421,779 65.0% 57 0.1%
LY MsBr 198 10,955,211 95.9% 1,609 2.8%
e S 2 11,412,405 99.9% 29,822 51.8%

N FYSAUSIY SAYGTIN2024.6)S HIEIOZ XXt KA,

20218 7|& At Azoll mad s ko] & thaH] Ae® SheAlE AlxS,
12 FEED) Az, A8A AR, olUA 35 A1, AR A 52 52 & e
SHA (E 3-7)0A =2 FFTE 7 AR ST 2 Aol /i 2

At B9 I o5 oA BF a5 AdAEe] B4 A ool gt el

€ APl AEE 7E RIS AmEt € &+

&



= MEE

(&)

sfet =22 I sfefilE MY, 2os M 19
A 22, dFH, 3d, 58 A SUYH| MY 23
1 25 MEY 39

2O, 50| & S0[MIZ M= 42|

21, 7tA, 71 H &7 =8 S=¢ 5¢

R FYEVSY SRUTI2024.6)F HIHOD KKt X,

WEREEN AHLY Ktz 7|8 49l 67 & CHAH| A

] gt THET T AmSS TUSH, & AT A 871=0] Al AR

= 564% o] FEAA. (¥ 3-bH= A=E A 10% T8/
AAohE & AMET HlS e e, B8 FFAI7E oF 79.0%, UFAI7E 76.6%2
Lt A9 10% 788 87171 A1 482 3 o2 ARSIl e Holeth 39
59 S IS B AskEo, A A8t A 10%7F 98.8%%F,

ARiElas AmoAE 98.5%C0 B8l & HiF-ze] sS4 Al 33EA ZE & & ok

ol Wk 80:20 WX o2 S W= WHo] A 8H o BEe A, JBE40| AL
9] 20% 5877k 80~85%S, AIIB4E A 10~20% 428717 99%e] Sukshs
G AABHe FeHolh. oleid Aake wEHSl Bk AR A A A9 than
228710l that e} Akt FRAXS A, T WA offat chanA S o8

AE-Aofstal Alw=steA| o] digt ZAE AlSshE:

—_
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Zoinae

MEE

Nz St=AESAL FHRIER(2023.12); RERE NS +AREATIN2024.6); LIFFAI(2024); EFAl
(2024)E H}.El'j }{-le- XH\‘I

A=zd o9 10% +87t2 & MEY HIES

ol B ARG HS B2 auE] Wl AAREE AFSHAT, S0l @Y HlolE
o] A Est st O":‘r. A 87 HE= AT TR wEEY] 2ol
B8t A8 B ARG Fotshe ] ofgol TAIT: B8 B N
717 @9lo] et A8 Toto] BIRsSHIL, o T Tt AAE, A8
QA AE 71 SR7E obd AMdEA] S EeE ARgRo mefElE Aol

webd £ oA B BAREE 7 4 a9, 39U 5 5 U2
9. B A8% BRI FE 04 5 Aehe BE AN, A7 )
SA B ARgo] ¥ Uek 4o glom, B Algeo] e A B
uhio] ohjet AKQ) 7} 2] WEe] EEEI9E 7RsAo] Utk web the Bl

et RIS WIte] BARES A, ek FUS HHS Bo) 2 A0S w2
g WAzt Ak o WAL 4T 4 W12, $AY 5 5 A ASHS T 5871t
7 B0 Uiro] RS WSk s, ol WE AE HA0E ok o
U4 B ST AF WIS v A2 Wol, AAAQ ik A FHeL, oS
Mo m@AQl Bee A Sslor Bt AnAY Aol

o
[e]



7} MER
’]) J'gXA| AN _E_kl?dﬂl.

(E 3-9)& 202449 HFA /4G 58718 717 4 18] of o] et 7 FA ol
E HEL 71T $5 TS S A RE(CE 3-1) 20249 7H98 B} 5ol
920 7 587M8 A Y BE B ASHL AEdto] 0]F 7F0R G Baolh

o 7H 47t BE 48719 A9 BT 2 A8S TeIAh

74 45 TEs] ke A9, 9bA Eofat riet o] 9] 10% S87F 714 E A8
79.0% HAISIL A9 0.1%7F 23.4%8 AASHe 5 4% BFo] ek eyt
AT 42 sl 7t 48710 AHEHE At LHe B Qo] A gekich
A7k 7H ALGo] Gu £ o2l -87Hs A EABIA eie 49l 0.4%=, HA
o[50] Mg T OF 279 04710 UEhte, 717 19 E o)gel 9w AR
0.6%°] EHsI9ct. ol g ohtE Bxo] A% 587} | TR0 RE 108 E o)y
dhti ALERolAIE ol ofd Althe] B A8 TAR ANE golu A A8
Sk A ATiEoE WHs So] W AR Y] Wit

AAR 7 ARG 718 A9 10% 871 18, Al & 447 7P B2 A9l
10%9] 8719)9 ¥ & ARSRS oF 1,275 5020802 A2 19.6%S AHA|5}o,
7V 4= ol A9 10% H1E(79.0%) di] 4290] 1 Feg 34 Zagich A9 20%
87 AT 7S 7IECRE 33.1%E RobA, 7 ARgRol| 7| &old e84
2] B9| Eido] AT FE 43S E 4 th o= 2 7 & ARgEo] mi¢
F2 Y Bo] £871E Aol ks 355 dA= AU AMSFeRE & o &
Zpo|7} glolAl, 4871 9] HFo] Al ©fjolAl= AstaITT Uepdrhs 9fn|olt.

Q0FslH, HFAIY] B9 7 5 FRoHA] oW =871 7 & AMS ARt :WWM
Mg ARgsFo2 HE A9 10% Aldito] oF 20% ARg-0 2 FojEo] Kt gt B s
HItk IJdolle Etatal Al 715 A9 20% Altito] HA &9] 389] 1 A4S AP—*‘—
ot Qlo] AR T AR WAL QIAE $32 & 4 9lom, 202449 71 HFA
738 8719 Bt 71 AZF ARRERS 168ECE FUF 1715 GA] HldIAE
AR & 4 Sl ol HFAOA Al A7F 100~2008 0] iz AH|eF HY
olH(YH et AtHY 8~16E =), o] MAE A A3lok= At thh] $:8717F g7
EATE it
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J17 42 TEs RN 84 AIBY E72(202419)

747 4 0jm T4 4 1
g2 2 A8Y 487} 2 ARY
TIEE) TIEE)
= HE | A | HIS s |uz
MHE 65,125,016| 100.0%| 66,533/ 100.0%

60,000 | 60,000 37,118,179| 57.0%| 268 0.4%| 60,000 279,471 0.4%
10,0002 | 10,000| 43,405,059, 66.6%  503| 0.8% 10,000] 360,229| 0.6%

39 20% 520| 55,868,479 85.8% 20.0% 236/ 21,570,583| 33.1%
<49 10% 898| 51,436,068 79.0% 10.0% 325|12,755,029| 19.6%
49 1% 3,142| 44,165,839, 67.8% 1.0%| 1,013] 3,330,214| 5.1%
%1 0.1%| 171,400| 15,223,264 23.4% 0.1%| 1,866/ 981,296, 1.5%
Gt 1,023 168
Ea 203 171

Nz ZFA(2022~2024)2 EHZ KA 2.

G 3-1002 B34 7S 49 207 4-87H202419)2) Al ARE 1A AREA,
7} 287t0) @izt § AM8eE) A Aldie: 2 A B AH8TRS AASHT At Al
(G 3-2)9 5L A9 207] ophE BA7h el AR, of71o] AlTisTt S7hEo]

olg YAE VM & ARSE aES vuT = Tk

g 5ol YT 25 FHE 760 &7 TA9 A9 A7t F AR 515 9,676EC R
1915 AR5k 2,500 SAo| B2 Alchg $A7F oF 208%, HBat oF 17.35S A%
ohal o = Qlok. WA B9 dis= 1700 &S TA|(AA%F 484 2,440, 2,164A1HH)2
Mg A7 AREREE 223808 HFFA| Bk A3loH, SY 525 olo|mAoiE
(A7 308t 5,013&, 1,222MH)9] At AHEFRS 2502 0% o] 55 5 7P &34th
TEF QYT 151 A DAY A F ARSTF 309 113802 AF9JHol| &olA|vt
2,415A1d) A2 Aldig AR AHY 209] HollAE 7P e 29 124807

H]EA HOFAQl Aw] o] Lehie

[©)

IAE (E 3-1005 S0 AHEY, FFA] JAE 871 tiati oftE ©A] Alejof|e
Mg & AR B EA5H0] ol| BAl= At 4xH]Fo] o 200 m|ekel Bt
O GA= 200 oMC= ot BRI He|u A5l 4] w2t = ARg a8l Aol
Ye= & ATk T A 2070 871 Al ARERH(SE 124~2508/A1H- )2
Az o]d#o]x] gor, ol HiY TAE2 Tt & ASFS F= At 1122
VFEE oAl FAANA E-

SE




1 £2 TS HEA| JIHE 84 MBY A9 200 £87K20241)

oI7t =2 o17t 74t

A e 1 2 iemm
A o7 2FS F5E 760 519,676 | 2,500 208
HZA| SET 2AIH Q271221056 483,693 | 2,529 191
HEA| 22 =2 17 482,440 | 2,164 223
HFEA S5 Hs2 S5(X|H2RHZIALRL) 407,803 | 1,903 214
HEA M7 Q&S QHFYR 65 377,351 | 1,602 236
HFEA MY QFES QAEYZ QA(SI2HH|LTIAPT) 347,869 | 1,529 228
HEA|l MET OIHZ 68(AIRI2S, E2X|QIHSOHIE) 333,846 | 1,602 208
HMEA| MY T2 312(8ME, SESZ2HA) 324,842 | 1,595 204
HEA MYT HZ 316(HFMEZKI0)) 305,417 | 1,502 203
A S5 HY=Z 108¢HZ 44(8YH25, SFO0IMIO0ME) 305,013 | 1,222 250
FFA 87 &5 284F7= 1561 300,113 | 2,415 124
A B4 2a8t2 1106(Hlots, MEFIIXL0]) 291,344 | 1,484 196
HEA MY QS QHEYR 32AEYSI0|ZAPT) 268,926 | 1,338 201
HFEA T B012 77(2011S, HH2XOHIE) 268,820 | 1,464 184
HEA AT HH2 24(2HE, SIHHHROMIE) 268,561 | 1,179 228
A d97 F=HE 0(EYS, MHAFOEOHIE) 261,354 | 1,530 171
HFEA M FHEZ 50 ZEXIQIHEALNERE) 260,773 11,219 214
HEA MY AMZ 222 HEZZRY) 258,642 | 1,692 153
A NET 1282113782 19(28S, 28F36HX) | 253,881 | 1,120 227
FFA 487 SH=Z 2(HM3) 253,310 | 1,215 208

A= BFA(2022~2024)2 EUZE MAF &4

2) UFAl Y5k 24ZN

LAl TS FFAIRE FASHA 7HE AT ) AL offofl mhE 7S & AN SAIE
TE3ILh (B 3-11)2 SYSH o g 20249 UFA] ARE A Est Aol 71+
S+ VoA 2 FHHS) olv] AT Hiel Zo] 9] 10% 48717t 76.6%, &
0.1%7} 40.7%2] B& AH&ohe HEE 2xolrt. 18y 7t 5 123t Al ARS8
7IEoR B, Aldg 65 & o9 $87k= HEs o 7 1Y & AR
0%2 WEaL, Atig 15t & o]49] 871 AMY glo] 2024 AgollA= f-om|et
Z HolX] gh=th ol= USAlolAl = HFAIE At @] HIFo] &1l Alid 574

ChasH] AR7E A9] §la2 SJvldte.

I 10% At AR 73EE BE o]50] AAl & ARSFE 23.0%F AFAISH] Al
(19.6%)2F FARR WSS Ho]
FA(33.1%) HiH] oz =3k
787 &9 HFHETe @ol gske &0l
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20248 71 YAl 7138 78719 Bt AldE AR It 1618, S 16280=
BFA9] A7F 168E, 171EEY thas Wt

H 3-11 [Pl

Tef3t LAl 84

—

ol LAl] Al
Sed AN WA JowA 4rHes o 18 BES Holths ¥ AR

A2 SHZH2024)

2 4H)7} 4

FA oA

7t == 0|1 7t5t = 115
=5 (=) f AEH =87t =) = MNEY _
= HE | & | HIE = HIS
HEE 7,924,647, 100.0%| 25,245| 100.0%
60,000 | 60,000| 4,136,417 52.2% 30 0.2%| 60,000 - 0.0%
10,000& | 10,000 4,782,728 60.3% 511 0.3%| 10,000, 13,040 0.2%
2% 20% 217| 6,570,476 82.9% 20.0% 206/ 2,856,347| 36.0%
¢ 10% 303| 6,071,026 76.6% 10.0% 280/ 1,820,931| 23.0%
2% 1% 1,610] 5,171,082 65.3% 1.0% 749 485,917 6.1%
&% 0.1%| 115,272| 3,225,959| 40.7% 0.1%| 2,554 147,296 1.9%
F= s 402 161
=9 102 162

A LEEA(2022~2024)2

= AR 19 4“—%7}%

El= NAF 2.

oJA] AR, 20241 UFAIS] Pl
At 19} 3,04088 ALBT, 29] SB7H= 0,774%
(13 3-5 2. s 34 747 2izt o

2 A8

QAP ZANAR, AR AHE

AT 4 12 TR itk Aol T el A T e utels 98] Ao

AR A AT HEo] EARIE A & S

99l WES @ sEE o

LT

(a) €17t 13,0405 At HOHQIQUA|A

Nz: HOHRIE, “HES 11447,

LAl 7 2 A1g2

Ml 2025.4.2.

AokE Zlog Hel

o} 315 o7t AAxETtE 5871
o}

(b) izt

9,774 AME TAAIE



(E 3-12)= WA 788 A9 2071 =8719] Aldiseet Mg = AR YERdo
A= YA A9 207 8712 Al Izt AR Bifle 130~224222 YRy
AFA A9 2071(124~2508)9F FARIAY 28 W2 209, ole At Agg+
ZH] mglo] Adf 7jEl2e 2 Aot gtk He HoE ot U A9 87k
dor7t AEAIRD B7kEel AFEA A ol BX Aldig AHIFE A=
150~200& F2ollM 3L oA, sl 2|92 A8 =8 E4do] sl T =L

e AR

Ao Atjs: BAS A2 URA A 354 5Us
2 A8l 1 B A9 4871 A4t B ol g

Apeja 0% Bolsieks Flolck. wrehd 87} Thgle] Hrh A8 29 Arhs el

AP V17 42 D23 UFA JPE8 84 A8 491 207 $87K20244)

ATHR o B MBHE R4 | S50
2SS 251,974 1,383 175
27125303 236315 | 1472 156
SAHMNMI341-19 233,872 1,122 191
471 2E135 213,142 954 214
U==1020 208,524 917 214
HIHS118 197,389 1,341 143
27 1=4E600 187,035 872 210
2 E325 175,308 770 224
HIIHE39%4 161,124 821 200
WHS114 156,950 1,019 155
32851122 153,806 769 195
HES SAEI409 146,153 736 194
WIS 624 141,840 650 204
H2HS SAEl421 134,945 800 162
HHS365 131,512 814 156
SES659 128,255 970 130
2 ES558 124,638 571 217
HEHS3 122,402 653 179
2t ES551 120,775 641 182
4171 2E381 113,100 510 219

X2 LIFEA(2022~2024)8 ELH2 KA &b,
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212

24cC

A HE 2 ARG A UE AR BAS Sgst. 443 BREAUTA 20239
YIS 41185 AT AABANAT] BAIE 719 AT doleiet iiste] ¢5d

= A B ARESIGloH, A dde (B 3-13)3 Z o] BoMe AFE At &
ABREEPN

AT A, TR, ol A, Az,

-d
il
N

F;
o

oz

Pl

o

L

0,

19

3 (EBITDA: Earnings Before Interests, Tax, Depreciation
and Amortization)’, ‘z%l% ‘&2 RSt AAET (E 3-7)0lA AediRel AA
FUYFE G4 AL A5 ] W] k. B3, B, ARHA, W] 7RAE]
FE 5 78 9Bl WA AISS ST B w2 15 AN Qou, U AES

od
AgoGS Wi tha T P BT,

P

JIFA08= (I 3-7)0l4] ERlE et Zo|, 315t 24 E SRHAIE ARA(SIRE A2
AZE oF 191 4,2439 £9] &2 ARESto] o AH|FE 7|53t 4Hio]3i=H], EBITDA
] & AR 34,8718/ YO Ve TR 4HJTt B A] 2912 =4

oli= 3k}t dFol 719 olol| Hls| ARl & AH7F F AAFAS Qfulob, AHlFE
ofiet & &L FHNE 32 HojEth W AR 49109 A7), 7, 71 %
371 28 FFAEA 5 olUA TF)2 4,551 £ 2 HF2 9.0% F=olAT, THY
1973 & AREFo] 87,786E/8Lo& A A F 7§ =iL EBITDA WH| & AREEE
02,1148/ o2 IFYE 715t 181U 52900 ]3| B B2 AH[FITH=

oW, 7} Z7 GANE & Fofe SHoA A=A 127} g AR dS AR,

P & AXFET 52 AdF 29119 7859 £, 21.3%)E B2 55 2= SA
4 HH] & Aol 9,354 8/ o8 =of, Aitdlof Hs| & Fjo] & 4tleR
%17}“;}. E3] 1%} vjE2L AZ2A0] AL A7k ARk A19] 599 Bho] |2t EBITDA
tim] 207} 19 6,301/ Y22 YEht, F7P7HA] tiH] & ARgol 7MY w2 Ao =
UEHRTh ol a5 Al 22 4F}do] tlE f1of vl B2 &2 872 HojEt
TS Hx-Fo] AP Aol ARSFS oF 2 4175 E(GS, 4.8%)° IHoY, TAY <+
iH] & AREEOl 8,621 8/ LR = YUeht 18119 ¥ & 88°] oAl 4jle=
E 5 AUtk 3 AR AR SHLT-ESAE ARAYLS A AT VIRl E s
B9 AH] G0l EA LA, A4 9 wiESd o] & AN 24 A9 39, 4915
7155130, TP 19T & AT A FE/QICE A9lol YAIsISit: o= g AFE°]

rﬂz



o|AH & A Lk AR 7|EONAM HE, 7|E AT AR VIS & thad] A gH]
EAEA] G AHA B, vEEE, AR E AR 5ol A 28Ee As
& AT oA Do, Wi XS HEotH A = AR 540 i iAol g,
E7] ARl tigt tpoket BES GRS S Qlrh A4 ojH] X HEE AR i o]
= EEE HoiFal, Wi ] AEe A S g 7 AR =S By,
EBITDA Hi¥] A &= ol A& di¥] & &84S YL, SUY ti] A= A oy
= HAAEE el & AREE F4EE 40| doloit. webd gt & e
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85) CDP Worldwide(2022), “CDP Water Security 2022 Reporting Guidance”, HMY: 2025.7.11.
86) S Hofol wiet 7|9 A HeHe dEe XE Jou, 2 FHoA 188 GRI, CDP=
Water withdrawal& 2E 855 9ol AFEs Aol o= ABAZRTE Eol(drawn) &, 2A(A]4)
AA HE Eoj(drawn) 9 FAE st on, ofd wat HeFos HAGGS. -



&~ E ol SiY

o

o

54

@ KHH 5% @HNSYE
@ MAE

® AEX0|Z4 7|9 ® HI3At Y7
=

fars Sars §
oo
ot -

X2E

E—
® %2 & oI
2| 210| H0|S
@ 2EYS

NERD VR

£ 28 80 dgxz

oj2fgt oo m=H, TraH|AE ok Bole Bovks WEH. A& S0,

gk Fo] &2 ARgelEElE, BEHQ HeAEe Aol 8-S S HREe WY
Q-

b
=
ol
Flo
=
Ho i
=}
l
4
39,
A
E
=
=
12
o
2
o
tolr
-
il
N
52

A St saue] ARe U710 s B9 S50 2ol
2, Ager welol] o skt Webd o Bt gustin Ay g 4

N
rir
R
Y
itd
1o

[¢]
o
r
4
QL

I

o A% £/t Waste) AA B/t Quele] Kk Fi



O QP BAoME Hokkol, A88s HHoIA & taH] 87k &= dHIske Ao
=

A A7t g2t oltE @7 FE olgt. g8 #8871 HlolE

@ Hole] $EOE T2 /S olgdle] HES 18710 B vhiw] 5§71
A7t BAlol B il 58710 A4S Heote AL FAMs T vlagHolrt
UGS GARE GO0 Uk, LA NG AE HEL AR EHL vraat
2oh7] wgo] 2 Akgo] B 4 dol gl B4 ARIYH B than|AHo] BEs 5
1=]

o] Hol Az Amgio] o A|ThAIARIR A e HA| oA AAgHE B
&

A3l LEHRA AT AR VIS A8 WA £ AojlMe SU8rE THeE At

L
i
et
=
!
)
==
N,
WN
filo
iN-'.
>
ol
ol
N,
Ho
<
o
N
N
M
4%
N
B
ol
rir
P
=]
W
1
o
~{
iy
,
=°|l=.'
ofl
|
rir

(a9 3-6)04 &% At
E A} 871 HleS BA4SE AkRoltt 7S b4 83 AVEEE 7)EQ1 6%

5% 71291 104 &, o|sct BAH0E Fe 209 Exf 245 EOE AR,

A
rd
o
)
oz
b
o
S
)
1
!
N
=]
N
N
i
S
oo
)
:?—E,
oft
i)
i e

A& TSRS BFEE(ET o EolM 24¢ Eo ), B HiF A o WSS
FA5| Hasle W, B AR BlE2 AHiA o= nts] gaske wEe] 38R
T E 712 AA A 10.0%E Edete] A =
S 97.5%E Ao, 718E 24T EO= mo|d HA| AlA 4.8%7F B AMSREY
94.4%F AAJSk= 2} HeErdTt

v
%
A
N
ol
d

i
)
BN
A
flo
o

55

SIYIRYD =vi

BRERE

1



BN Uml X7 JjH 2 CAH| J7IEY A8E ¥ #8719 MYE HIF
] 491 10% N8 ERACE] 87t
sEe 2 AHZEHE) T ME HE AW 2| b=

i 248t | 464,872 | 92.3% 197 5.1%
oiet 23 % 202t | 468,154 | 92.9% 212 5.5%
SSHIE HZY: 59.9 = ’ = =2
ojor= H|o| 102t | 478,685 | 95.0% 285 7.4%

62 | 484,340 | 96.1% 359 9.3%

248t | 479,321 | 95.6% 114 8.1%

HAIRE, HFE,

oA 23t gl 199.0 208 | 482,319 | 96.2% 128 9.0%

102t | 489,358 | 97.6% 178 | 12.6%

ST M=

62 | 493,252 | 98.4% 228 | 16.1%

248t | 379,960 | 94.4% 90 4.8%

208 | 382,365 | 95.0% 101 5.3%

o
1% =% HEd Zieitd 108t | 380,094 | 96.7% | 150 | 7.9%
60t | 392292 | 975% | 190 | 10.0%

245t | 248557 | 98.8% | 57 | 13.3%

mo x0| o e | 2090 248074 99.0% 59| 13:8%
ZO[HIE HEY L 108t | 249420 | 99.2% | 62| 145%
60t | 240660 | 993% | 65| 15.2%

245t | 230302 | 96.8% | 118 | 36.8%

X7|. 7tA, 7] 209t | 232239 | 97.6% | 127 | 39.6%

1,895.5

=7| ql
371 28 3= B 108H | 235,513 | 98.9% 149 | 46.4%

62 | 236,452 | 99.3% 161 | 50.2%

248t 1 129,449 | 99.4% 15 9.1%

2=z Far B 202t | 129,449 | 99.4% 15 9.1%

&~ E ol SiY

s

212

24cC

MOEMIZE HMEY UL 108t | 129,614 | 99.5% 16| 9.7%
60t | 129,694 | 99.6% 17 | 10.3%
248t 10,061 | 97.8% 7 36.8%
MEt 19 g 2 EEE 208t 10,061 | 97.8% 71 36.8%
MHTIA L R 108t 10,061 | 97.8% 7 36.8%
60t 10,134 | 98.5% 8| 42.1%
248t 51,360 | 90.9% 131 9.2%
of%, W3 o o 4 208t 51,360 | 90.9% 13| 9.2%
B X2 ' 108t 53,370 | 94.4% 29 | 20.4%
6ot 55,065 | 97.4% 51 | 35.9%
248t 13,557 | 41.6% 30| 6.6%
_ 208t 18,155 | 55.7% 511 11.1%

Z=SE A0 2
o= =5 A0S 108t 24.657 | 75.7% 94 | 20.5%
6ot 28,713 | 88.1% 148 | 32.3%
248t 0 0.0% 0/ 0.0%
208t 0 0.0% 0/ 0.0%

o) X[ AMH|AN

8Y Xig M~ 221 108t 551 | 82.3% 41 18.2%
6ot 551 | 82.3% 4| 18.2%
248t 6,143 | 52.1% 9| 32%
HS&AE 2, Gae 208t 6,554 | 55.6% 11 4.0%
22 M2l ' 108+ 8,070 | 68.5% 22| 7.9%

6ot 9,499 | 80.6% 42 | 15.2%

Nz =7 EgEAAR(2022.12.28), 2021 2ER SHKNE", ZMY: 202564353 7IEO= KAt Ak,
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Executive Summary

Strengthening Water Demand Management
at the Usage Phase

Focusing on High Water-Consumption Facilities

Oh, Myoungjin et al.

This report proposes policy measures to address increasing uncertainties in South Korea's water
supply and demand, driven by intensifying climate change and the expansion of water-intensive
industries. It highlights the limitations of traditional supply-oriented water management approaches
and underscores the urgent need to strengthen demand-side management, particularly during
the “usage phase,” which has received relatively little policy attention.

To this end, the report analyzes the current status of water demand management both
domestically and internationally, as well as relevant cases from the energy sector. It also examines
water consumption data for residential and industrial use, confirming the prevalence of concentrated
water use by a small number of users and the importance of introducing the concept of “usage
density.”

Based on these analyses, the report presents short- and long-term policy directions to effectively
define and manage ‘high water-consuming facilities.” In the short term, it recommends actionable,
regulation-based measures such as mandatory disclosure of water usage, mandatory efficiency
audits, and the development of efficiency improvement plans. In the long term, it suggests
establishing a sustainable, data- and incentive-based demand management system through the
development of a national water usage database, benchmarking indicators, a “Water Positive”
certification program, and a water efficiency network initiative.

1. Introduction

South Korea is currently facing severe water supply and demand uncertainties driven by a
combination of environmental and socio-economic factors, including changes in precipitation
patterns due to climate change, frequent droughts, increasing demand for residential and industrial
water, and growing regional imbalances. These challenges are further exacerbated by the
population concentration in large metropolitan areas and the rapid expansion of water-intensive

industries such as semiconductors.
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To safeguard national industrial competitiveness and public well-being, there is a pressing need
to move beyond traditional supply expansion measures, such as dam construction, and to adopt

a new paradigm of water management centered on demand-side strategies.

This study focuses on successful demand-side management practices in the energy sector to
explore how similar approaches can be applied in the water sector, particularly during the “usage
phase.” Currently, Korea's water demand management policies are heavily concentrated on the
supply and reuse phases, while management at the usage phase remains limited, primarily
involving the promotion of water-saving devices, which has shown minimal impact. Accordingly,
the primary objective of this report is to highlight the necessity of managing ‘high water-consuming
facilities” and to present specific policy directions as a first step toward strengthening
demand-side management at the usage stage.

2. Overview of Water Demand Management in South Korea and
Abroad

2.1 Domestic Status

In South Korea, a Comprehensive Water Demand Management Plan has been established and
implemented based on the Water Supply and Waterworks Installation Act. At the supply stage,
efforts focus on improving aging water pipelines and enhancing water supply efficiency. In the
reuse stage, initiatives include the use of graywater systems, rainwater harvesting, and the reuse
of treated wastewater. At the usage stage, the primary focus has been on promoting water-saving
fixtures. Although the plan includes provisions for managing high water-consuming facilities and
reforming the water pricing system, actual implementation has been limited. Furthermore, while
response measures have been outlined for each drought alert level, there remains a lack of clear
criteria for identifying major water users.

2.2 International Status

Countries that have experienced water scarcity—such as Australia, Taiwan, and Singapore—have

proactively implemented strong demand-side water management policies.

In Australia, following the “Millennium Drought,” the country restructured its water management
system to strengthen region-specific demand management. Key measures include dam-level-linked
tiered water pricing (60/70 trigger levels), the Water Efficiency Labelling and Standards (WELS)
scheme, the designation of high water-consuming businesses (defined as over 1 million liters
per year in Queensland and over 20 million liters per year in Western Australia), and mandatory
Water Efficiency Management Plans (WEMPSs).



Taiwan, with its high water dependency in agriculture and the semiconductor industry, is highly
vulnerable to droughts. In response, it has introduced regulatory measures such as a certification
system for water-saving products (including mandatory certifications) and a dry-season water
consumption tax for users exceeding 9,000 square meters per month.

Singapore, under the leadership of the Public Utilities Board (PUB), operates an integrated water
efficiency management strategy. This includes the use of high-quality reclaimed water (NEWater),
the Water Efficiency Fund (WEF), water efficiency labelling and benchmarking, and mandatory
WEMP submissions, individual water meter installations, and designation of water efficiency
managers for high water-consuming facilities (defined as over 60,000 square meters per year). Notably,
specific industries such as semiconductors are subject to recycling rate targets, set at 50%.

1B Water-Related Legislation and Management Strategies for Large-Scale Water
Users in Major Countries

Key Policies / Definition of
oy Legislation Large-Scale Water Users HEIERIRY MEERUTEE
* Queensland:
> 3 e i i
. Water Act 2007 > 1,000 m /g/ear (general); Submlssmn of Water
. . > 10,000 m°/year Efficiency
Australia |« National Water :
Initiative (special management) Management Plans
« Western Australia: (WEMPs)
> 20,000 m®/year
 Master Plan for Water « Water consumption tax
Taiwan Resources « Over 9,000 m®/month imposed during the dry
Management season
+ Submission of WEMPs
. . Public Utilities Board , ¢ Installation of individual
Singapore (PUB) Regulations « Over 60,000 m®/year water meters
* Appointment of Water
Efficiency Managers
* Framework Act on
South Water Management
« Comprehensive Water = =
Korea
Demand Management
Plan

2.3 Demand Management in Other Sectors

South Korea's Rational Energy Utilization Act designates “high energy-consuming businesses”
(defined as those consuming 2,000 TOE or more annually) and imposes obligations such as
reporting energy usage, developing energy-saving plans, undergoing regular energy audits (every
3-5 years depending on usage), and complying with improvement orders. In addition, the country
operates the Local Energy Efficiency Network (LEEN) program, which promotes collaboration
among companies to enhance energy efficiency. Similar network-based voluntary efficiency

improvement programs exist internationally—for example, Japan's benchmarking and business
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grading systems, the U.S. REEO initiative, Germany's EEN, and Sweden's ENIG.

These energy sector models offer valuable references for designing effective demand-side
management policies in the water sector, particularly in fostering both regulatory compliance

and voluntary participation through structured collaboration and benchmarking.

3. Analysis of Water Usage Data

An analysis of residential water use (in Cheongju and Naju) and industrial water use (based
on regional water supply and industrial wastewater data) revealed a clear Pareto distribution,

with a small number of users accounting for the vast majority of total water consumption.

For residential water use, in both Cheongju and Naju, the top 10% of household users accounted
for approximately 76-79% of total household consumption, while the top 1% consumed around
65-68%. However, this pattern was largely influenced by aggregated data from large apartment
complexes. When adjusted for the number of households (i.e., analyzed on a per-household basis),
the disparity in usage was significantly reduced. The top 10% of households by per-unit usage
accounted for only about 20-23% of total consumption. This suggests that applying absolute
consumption thresholds alone is not appropriate for defining high water-consuming facilities in
the residential sector; density factors, such as the number of households, must also be
considered.

In contrast, industrial water use exhibited far more extreme concentration. In both the regional
water supply and industrial wastewater datasets, the top 10% of industrial users accounted for
over 98% of total industrial water use, and the top 1% consumed approximately 65-92%. In terms
of industry sectors, the top five highest water-consuming industries based on absolute volume
were chemicals, primary metals, petroleum refining, energy supply, and paper manufacturing.
However, when analyzed using density indicators—such as water use per unit of assets, revenue,
EBITDA, or number of employees—different high water-consuming industries emerged, including
energy supply, non-ferrous metals, and textile/plastic manufacturing. These findings indicate the
importance of using both absolute and density-based indicators when defining and developing
policies to manage high water-consuming facilities.

4. Policy Recommendations

4.1 Defining High Water-Consuming Facilities

First, it is necessary to exclude the residential water sector from the definition of high
water-consuming facilities. The analysis revealed that, in the residential sector, identifying facilities

based solely on absolute water consumption tends to highlight large apartment complexes,



without accurately reflecting actual water inefficiency. Therefore, residential users should either
be excluded from designation as high water-consuming facilities or assessed using separate
criteria—such as per-household water use benchmarks. For industrial sectors, a combined
approach incorporating both absolute usage and density-based indicators is recommended. Under
normal conditions, density-based indicators should be emphasized to encourage long-term
efficiency improvements. In contrast, during emergencies such as droughts, absolute consumption
thresholds can be applied to enable rapid and targeted interventions.

For example, an annual consumption threshold of 240,000 tons—based on industrial wastewater
data—effectively encompasses over 90% of water usage in major manufacturing and utility
sectors (such as chemicals, electronics, metals, and paper), while limiting the number of target
facilities to around 5-15%, making intensive management more feasible. Alternatively, a threshold
of 100,000 tons per year broadens the scope to include 7-46% of facilities across industries,
covering over 95% of usage in most sectors and improving management in underregulated areas
like construction and non-metallic mining. However, the broader scope also increases
administrative burdens. Therefore, absolute usage thresholds should be selectively applied in
specific situations, such as implementing water restrictions during drought response stages. In
normal circumstances, these thresholds are better used as supplementary criteria or in combination

with density indicators.

In the long term, high water-consuming facilities should not be defined solely by annual
consumption volumes. Instead, a more sophisticated approach is needed—one that reflects
industry-specific characteristics and promotes genuine efficiency improvements. This includes
incorporating density-based indicators such as water usage per unit of assets, revenue, EBITDA,

or number of employees, as well as relative efficiency levels within each industry.

4.2 Regulation-Oriented Short-Term Strategy

A set of regulation-based management measures that can be implemented relatively quickly under
current institutional conditions should be considered. Similar measures have already been adopted
in water-stressed countries such as Australia and Singapore. Furthermore, these strategies can
be linked to long-term policy objectives, such as the development of a national water usage
database. A soft regulatory approach would be to mandate the disclosure of water usage. High
water-consuming facilities, as defined, would be required to regularly report and publicly disclose
their annual water consumption. Over time, the scope of disclosure could expand to include
not only water supplied through municipal systems but also source-specific data and volumes
of reused water. This measure is expected to enhance transparency, thereby encouraging

voluntary improvement efforts by companies and increasing public awareness.

A stronger regulatory approach would involve mandatory water efficiency audits. High water-
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consuming facilities would be required to conduct periodic (e.g, every 3 to 5 years) water efficiency
assessments to identify potential areas for improvement, such as leakage or inefficient processes.
Audit results would be submitted to the government, serving as a basis for designing targeted
support policies and enhancing corporate water management capabilities. However, as such audits
may impose a financial burden on companies, financial support mechanisms should also be
considered to offset audit costs.

The strongest regulatory measure would be to require the submission of Water Efficiency
Improvement Plans. Based on audit results, high water-consuming facilities would be mandated
to develop and submit detailed action plans outlining specific targets for water savings, adoption
of new technologies, process improvements, and expansion of water reuse. To support this
process, the public sector should provide clear planning guidelines, share best practices, and
explore the use of incentives based on implementation performance to ensure the effectiveness
of the program.

4.3 Infrastructure-Oriented Long-Term Strategy

The most fundamental prerequisite for systematic and scientific water demand management
is the establishment of a reliable, nationwide water usage database (DB). Currently, water
consumption data in South Korea is collected and managed by various entities—such as local
governments (for municipal water) and the Korea Water Resources Corporation (for regional water
supply)—each using different standards and formats. This fragmentation makes it difficult for
central authorities to obtain a comprehensive understanding of the national water use status.
A national water usage database that integrates and standardizes dispersed information while
improving accessibility would serve as essential public infrastructure. It would support effective
policy formulation and evaluation by the government, facilitate voluntary efficiency improvements

by businesses, and promote related research and technological development.

To build this centralized DB, the Ministry of Environment should lead a coordinated framework
in collaboration with local governments and K-water. A digital platform must be established to
collect and manage data from each institution on a regular basis. It is also necessary to unify
the classification system for water usage purposes. For example, while Cheongju and Naju both
broadly categorize use as residential, general, and industrial, their subcategories differ. A
comprehensive review of current classification systems across all municipalities should be
conducted, followed by the development and adoption of a national standard classification system
for water usage. A mapping table should then be provided to align local classifications with

the national standard, along with a system that allows automatic conversion and transmission.

For industrial water use, data must include business registration numbers to enable linkage with
management indicators such as revenue. For residential water use, the number of households



should be a mandatory data point, and in the long term, consideration should be given to including
the number of household members. Efforts to improve the accuracy of household data, which
is currently managed by some municipalities, must also be pursued. In addition, institutional
frameworks should be established by amending relevant laws, such as the Water Supply and
Waterworks Installation Act or the Framework Act on Water Management, and by designating
a dedicated managing organization.

Once the DB is in place, it will be possible to develop benchmark indicators for water use by
industry and facility size. These benchmarks would enable companies to objectively assess their
efficiency and set improvement goals, while the government could use them for setting policy
targets, guiding technology development, and linking with incentive or regulatory schemes. The
DB could also support the introduction of a “Water Positive” certification system. Under this
system, companies would be certified based on their net positive water impact—returning more
water to nature than they consume through activities such as conservation, reuse, water quality
improvement, or ecosystem restoration. This would serve as a powerful incentive to encourage
voluntary water management efforts and support corporate ESG initiatives. Furthermore, a water
efficiency network initiative could be launched, modeled after the LEEN (Local Energy Efficiency
Network) program in the energy sector. In this model, companies in the same region or industry
would collaborate to set shared efficiency goals and implement joint projects. Such a program
could generate group learning effects, stimulate innovation investments, reduce costs, and foster

a culture of voluntary cooperation.

5. Conclusion

To address South Korea's growing water challenges, a shift in policy direction is required—from
traditional supply-oriented approaches toward demand management, with a particular emphasis
on improving efficiency at the usage stage. This report presents a concrete roadmap for this
transition by proposing clear definitions and management strategies for high water-consuming
facilities, regulation-focused short-term measures, and long-term strategies based on data

infrastructure and incentives.

Among these, the establishment of a standardized, nationwide water usage database stands
out as a foundational element. It is not only essential for the effective management of high
water-consuming facilities, but also serves as the cornerstone for all water demand management policies.

When these strategies are pursued in an integrated and coordinated manner, South Korea will
be better positioned to proactively respond to the water crises of the climate change era and
to ensure sustainable water security for the future.

Water Demand Management, Demand Management at the Usage Stage,

High Water-Consuming Facility
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