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Abstract

Purpose - This study estimated the non-market value of pumped storage power generation using the
contingent valuation method(CVM).

Design/methodology/approach - CVM, a non-market value estimation method, was used. The
perception of pumped storage power generation and the willingness to pay(WTP) for pumped
storage power generation were investigated among 612 randomly selected households.

Findings - It was analyzed that the average value per household was 7309.99 won/month, and the
sources of these benefits were 1819.37 won due to the improvement of power generation efficiency,
1320.48 won due to the improvement of power system reliability, 2359.24 won due to the
stabilization of electricity rates, 2110.89 won due to water resource management It was assumed
that a circle occurred. If the average monthly benefit per household is expanded to cover countries
across the country, it is estimated that the annual value to our society from pumped storage power
generation will be KRW 1.796.6 trillion.

Research implications or Originality - It is necessary to consider the operation of pumped-water
power generation by reflecting the value of pumped-up power generation that is not evaluated in the
market. Since Korea’s electricity market is isolated in a state where it is impossible to connect with
other countries, it may be vulnerable to a stable electricity operation system. Therefore, there is a
need for a facility that can stably secure reserve power and produce power quickly when necessary.
If pumped-water power generation is actively used for power operation, a more stable power system
can be secured.
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A B, AT Tl 27 Holokstr] WlEel Fast 3HS MH R fAge A2 ATl
AotA wil- Tttt 2IFR e IEFES0R Q18] AHEAL s HH, ﬂr%% EE ey
=2 A Ao 848 AAIA oUA] BdulE EAA I, whEba kgl Y
H2gHOR UAE AMESHE AL F71EQ AN Fagk FAloltt,
ejuete] dY AlE2 ol =7heh AAlE0] A G2 @EAlelY] el Y Fael 2ol
A B9 AAHoR EAE sfaslor st ddAdn o] iAoy dEra F5o tigh 2]
o2 vt HisiA BRHolrt, 2011d HE FFHIAFE B S84 AE T AEeF oy
ZF Bo3Fa 9Jul(Kim, Kim, Moon, 2011), ALH dA848 FFd tu)ste] 2d71S0] Au)Zoe|g]
o], 222l R sty dEgert S0a A9 FFo] o]F wErhA Xaho] AdE FAs
loMl HAok = AEAEe] v vgke] AYAIEE dAlEe] AU AEe AT e Aol

5] ZE A QIATHA ol2igk EAIE AE F NS Aotk £8FA o]F i FAEA sl
ﬂ%% Sele} ofof g ti-g-A mtEe] Fa o] FAF AAL vk, =F, LHAE] =53}, S
7443}, uA A O, YA 2 (Net-Zero) o] 22 QI st i Ag v e tf R 7]A A
Fell thgh Ao 2 Q13| kG A AYAFTL U FEAL glo], A AT FHA &
|28 W-e nlEdE daU) ge /\]zqo]r:}(Min 2021).

& A (Pumped-storage power) tiFEE A7]oUAE X JUA R HIFAIA #7F38E Ak}
g B34 Ag35s & F e *lé%OlD}(Gumet et al., 2016), Eo|7} th& F 7l AFAE
f3to] FEFFo] Rl JodEe] AT wjE o} AFR Y BL AR AFAR ZojLEA
AA AR R Ak, o] B wolle 4] BS st AFAR Z2 o] s
2o Ao R HIE ALt e AlA 1) AGAE L] 9% ol s FRBkaL Slvk(Ela, 2013).
AL ALY vl AR 8 WA AYFFd FYEo] Ve Ak, A7l ae]
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Wl mhE thgY Balie] UFYO A JV)e] FHEE, LA 5L Hest] ofF WAkl
29 ool B2 F 4 drk ol W, AW, B, HF, I, B%, A9 5 A
FrUALTL Yov] WASFE 47GWol), e s1Ee] A/UAE Agstel Bag )
APsE) Gz AE FRelslol F7hA0w U olgel EaY, AeAT g FHle|
ehe WS AT Qv Ea FALS ABEFORA AL EEH FEolw s1of5n grk(Cha,

2010). FF AAGII A2l wFel S W AeAAF gl £ASE HAT S Sl 59,
G <l AF] B T} L S slor ol e SRl o el
oltt, @Al Seheel AAASE d2E 2ash wake) WAY Q2 vgo

= 35 {oﬂ AZFE B 7 -2 9A s —?%‘5‘]’7 AL AL EJA] FRE A T AEfste] &9
< sk Qv ey BAPE Brbssta RS A S e AR Sl HHA g AR
o] ¥rAe] & zolg frdate] A% o 4?'— et 4 /i‘jr *t], el A oF 22 30x%H
of A7] Aske] 7hEal AAAAAAA o] BAS FFo] & g HAE oA %S & 4 9lo]
A8 I HFAZ 7198 F Q7] wiiRol FFtde] T8 ] fH"':FE] Urh(Lee, Yang ﬂﬂd Cho,
2017)

$EiA o] B 4= = olyA| #7gA|2E (Electrical Energy Storage: EES)o] Ha=2] o] o

Aol BES7I5ol e £a% 3748 Row odr

Fre] et Tlsols Bstn el e Bhe Az AE A7t vjulg el

3 AoME uo] JisEe] A o Hme] ol AFHT YA JFHow 24S

shol, FF Aol e ul§ - B BA ol nrt JAe AnE AFuA Heh. FPRAL T

WIFDITE G 20| o112}, B8 G719 BETY, AT LI T\t ) el
7

] g dr1esE FEiA 7HAE 3 }0}71 ot F, FEde A7) el
XW“‘E:L 01*&4 Heole AgskaL QA o]t Heje Altell Azt = °}—E H|A]7dA] (Non-mar-

1) sreEdzie ok dekdsr (www khnp, co kr)
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2 AT vAgA e gist 7HxE Z27157E2 3 (Contingent Valuation Method: CVM)-& ©]&
3t A Folvt, 2AFIIAHL BHEAEY FAR Qlste] ARl H7PIEE o8 F jl&
of A=, 2OV AR FH = HAAAY] TERE Alske] ARSI ofue} H|ARE- 717}
A T@shs o g o\ dFe] AT 7iAE FAY & e o] itiEom, Kwon, Shin, 2011),
Z‘-”’%ﬂﬂ HE AZolA AdE = gle /- F3Y 7IAE SHT § Ja AdH 22 (ex-ante) FAA}
4 EE TI3HYeE d& F Hes AT F 7] uwEed 2 E8=rF g =
(Lopez-Feldman, 2013), mebr] £ A7 o] AFshe W 71XE Sg3k=t] oA =1
F7HAHE o] &8 Aot}

2 Ao FAL 274 vAREAlY Ndd 2RI Aol disiA] AuEc) 3=
AFZA AR ] B4 Sl dig 7 E AFH o2 Hrigict, riAY o2 4o AT ARE
Qoksty A2 o

==

I, 83y

1. o] WA

°““‘ZH EHJX“’] J4°‘° Xmlloli}ﬂ “" - °‘D} Lé%ﬁﬂl gk %0—1% WOHH XW—:‘JME
Hrt=7] Wil A7 01%0} ?—7:; i ‘ilﬁ}. e AEITH ooz FUHHR HeS
$eAtsl ol A FSTHANL 2014), FFEde 7] A7 soz 3l g Azl 5849 298
7Vt gk, sheEkdoly ke %‘Xdﬂr 2 R HHE S GEAY oAl =W, 7 H
T HdEe B2 2845 Wold 7o) o e AR eA o] Age Asta dER l
5 she 3 = Q7] W, iR HAVI £84 E8S fAT F JE=F Bste] F

Qg & F Jok, =S IR v wE A dEE YN F %lDP(Hwang, Lee, Park

A5 e, FA4%
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=5 Ag8ste] Are AT e=N Ak
< Xor TRt =2 AAESHA 47
] ZH%% oA Egol “‘OV‘DP wAE el A, ol& S&Hsky] fls NdE EAF e}
Fridem, W] ofefel fol AFAE wHE b ot oEA
#H Eo] B wy ot TR de HYo R PEE THEEte] o}l AR 25 % AFAR
¥ ™ 22a wo] BRI AVIY FA 13401 ol %J&%‘ L[H Warste] gt} gl
o sl dubHl R MHF o we dgs d
FEde A Bl rhestar, wAge] o] 7}?0}-L% %L’F%éig o]-g-8fo] Bh A
& Ol e AFAR o] FAA £HATIER VAEARS] TS FE, o]k FAl
FUE M AFER FUAA S FALE o83 Bdo] 7hsd A SHLE s ot
el ol2fgt AAE2 APl Azt HA] 9471 wliEoll Aoy anlrkEe] AR E daske]
ks Aol B7bsdH o159 7HE FAs] AsiMe A7 AR ol8sfoF dtt

>4

2. HIAP7HA AW

A A o 3t 712 S A= e F7) AFA P (Related Market Methods), AN X ZH
W (Revealed Preference Method), &4 349 (Stated Preference Method) 2 B3}t 5 9ot
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ZF W E] AEe AFY F5, A AR EA /5, OF o7 Tl wEka Zekzick(Kwon, 2010;
Tietenberg, Lewis, 2015). Zeluvb APFAHE ZAISAQ] o237t glo] AAX 7HAE
F3h= Adls AT Adx, AANEHE 7SR AdE Ale] wie- 2 A= glojok A8t
317 wiito] el mAgA vhAE FAS e A#sAl ZatthH(Kwon, 2010).

e s AP e 7HAE 2uAREelAl 2 dEste] Briehs HO R, w9 thde 243l
A Ag7bsetth, diEzl WHom AgAes, 2RVl gledl, AFdEH (Conjoint
Choice Method)2 HIAPEAISZE AR 4= vhs 7421 43S 7Hg38te] vlAldAle] 7Hx & At
= igolt, 2AFNXH(CVM)L BlAA 2] 37 B FF FAAE 7188ty 714 ¢] vlgoht
7127F e HEAE A Eolw o2 AR HXE A Aol tigk 71dE Al
2E HAAAl ATt o]el et FH AEJArH (Willingness to Pay: WTP)& ZAGHO 24
HAPEA o] 7hAE FATT, AedsHe ggs 7HES Bl vAEA Y] A SRR ST
I dthe Aol AN SHAES] HFd H, AAATH 7 E AR A9t xolrt E 4 9l
o wAgAle] 717F FojgrE 4 vk ©3e] dvk(Tietenberg, Lewis, 2015).

B AN e Fedre g #ole] niabgAel 7ixe ks el 2 AR A s o4
Ao}, Fbrie] o] A7, AeeHgR 7o, HHAEEd P, FAY ALE T 5FA
2 st Q7] Wil ol Hels FHH R Hrlshy] siMe 2N ol Bt A§st
(Chang, 2012),

o
o

3. ZARTIAHE(CVM)

ZUFAH(CVM)E F2 3449 71218 Hrtetr] st 7o g F2 &=z, vAIgAl
o] 7FAE FHHoR SAY dvte AdA nE, £3), JH, AuA et #AS FAANY B TF
Aujze] Hel A E T2 o7 ALg-"ti(Carson, Mitchell, 1993; Hanemann, 1984), B A|AA] o]
alx MR AP 7HA] dEE ek A fARSE 38 71k nhA] ARt dES TelE
A7t ARE AASIEE st} wiEhbA] TP A o2 HAPEAlY THRE FAsE Alo] ofugl BHIAIA)]
7b APOlA fEETHE drtbel ZEAE JHA AL QUSR] AR Eolie ol AujAbE ARl ikt
TGRS sty HAFAE FuEA RS AHsIE, Aol HAAAE FAToRA IS
F Jde FHd HYFES ABAIA(WTP)olgta & 4 Qi

Hanemann(1984)& nlAA| 2] 7} S $13] &8 -8o]2(Random Utility Model)S o]-&3}4]
ZUAFTIAH(CVM) 9] 0|24 2AF whdstalnt, vAAl S5 545 f8te FE9AEIA d=
T HAAA FETEdA Hx BEFES AR A AEA(Y,)H HekE vAAA 35T
FollA Hxo ARFES FAIS] A AEA(Y))9] Zol & 2(Hicks)] H2dY oJ(Compensated
Surplus: CS)E HFHoz =&% 4 i},

slxno] ol Hxo FAA FFolA i F8FFES FABHINE st AZolA FE Ao
W E FEA Hx B85S FARIYE Bast A&e Apet AR Ao @ck(Kwon, 2010).

CS=FEp,qy: Uy Q. T)— Ep. g, : Uy, Q. T) @

AN, B(U,): 285E UyE 245 98 A585, p: A4ASES] 712, g Hzel
AR FREE, @ WSk WA BRGE, U A% B85E, Q 1 WsksA sithn 7Hgs
Eooe 34 e, T $uAe 158 dehle e,

AW R A AERE e Yy, 5 T 2850] QR Aol Hzo) wAgA TS
QN Upel B8 7] 98 AaAE +29 S AAFela, T WAl AFF5e @

Yielr] Fo3 v dE0] 4R v vAdA e55F0] ¢ & Wsde v Az 8855

=
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UpE FABI=E & F e Ha AEFFolth, oju vAA 35 Walo mE g 29] HAfo|3l
AZoalgde Y-V 2 Ho] dof, o5 vAA FFHSE Qg He SAggdez A EAL
(WTP)Z mdsld 2(2)9} 2o

WTP(Ql):f(pv q17q07 Qv Ym T) (2)

SRl AR e AGASRES] AT Aol MG BFEE, WsE WAL TREE,
SRAE A%, A #9 Fol JF& wor] e,
@9 Agelrtel §45 Ao AR ol SHA)] AReINN(WTP)E H(3)3h 2k,

WTP; (zi, ul) =z,0+u,; 3)

oI 2 S B4E Uehiie ARasoela, e g A
sl 2ol

ZARAARCVME Bl vA1gAle) B5E Aalsh B3 98 FAH 2% (E)e] Bas)
Oa @ w, B S eha $9E 4 e AFe A wael ANE FA(t)R e
Aot B F A9 AlHWTP, > 1), webd ‘oshe See] B8 A(D)sh Lo| =28
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Pr(y;, = 1lz;) = Pr(WTP; > t,) (4)

AN Yy ANFFE SRAVL ekn $HE A

1
u; ~ N0,0)e 23X wpegn 7Pgantd A@e 2(5)9h o] Hrh,
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ZAFNAG(CVM)L 7PEAIEE AAdete] AB AR f=at7] el AEet 71 Alue] e
AAE W$ FL83tH(Hong, Eom, 2011), 53 718& s A a4 A7l g
Jeorg AFE AuEleE ZFAdsjol gt AHA JE AvEleE lsire A, WA, ‘eu e
|5 WSAIA SEAA SHE7E FolstaL, Tl B 73S HAslstolof gttt B dAFeAe
Holo] HA3FE Y3l v|sY7]1$F AT A (National Oceanic and Atmosphereic Administation: NOAA)
oA 71EE& &3t AT E FY3FAcH(Arrow et al, 1993).

)

IR SEE DR

St el AR Eo] Frpte £ 3l ) ANSEA] 7] wiiToll AMAENA T AlE
AAEof stk o] 5 $13) FEde] EASA e AFAFY FeEde] AL e IS
v s A At FeEdoe] EAlshe JEAIE, & Sl FHog sty LAsE HYS
AH[RLE] FE|7] fI8iA dulrtEe] ABAL o] JEAE AN 4 JAl "k, ZAFTERH A
7 S5t 8§ e FEe SEAEC] Ashd dEel disiA A e JHAE g @

i = Z%% (Double

o]F 4189 (Dichotomous Choice) oA SHAE2 7Pde] Al daola A& oAbt
AEAE 93] "o i ol @2l SHEHA Hoh, woF oA el AAlE FABid)o] SHA

ole] AE ot pt 27 2o “o’2 getal Wit e vk fehu e’ tigstAl Hed], of
W2 SHAke] AdeadS stz omy eakel degte] ARAE A F Slvks Aol
JtH(Arrow et al,, 1993; Hanemann, 1984),

olT YA Y HAERS ol 88t ARV &l AAEE FHe] 277t AEefAke FExe
Frolgh dFE mE Q7] whize] HAg W] AAEHE s A whe- FasttHKim, 2009).
A7lew Au7b 2Ea diele e 2 ApdEAE S8 92,0009 10,000947H4] & 574
Z7] AXE < (First Bid)& 243kAct. S9At ‘oleta gobd AAE Foich 2 A8ALE 7HA]
7] wiell A A oo 2002 AASEIL, ohy e etal s AlAE FeEch v ABAE
ZHAAL Q7] wiel 1729 F4E F7kE Aol B 2ARsEITH(Table 1),

Table 1. The Bid amounts

first bid second bid

(won/month) ‘ves’ (double) ‘no’ (half)
2000won 4000won 1000won
4000won 8000won 2000won
6000won 12000won 3000won
8000won 16000won 4000won

10000won 20000won 5000won
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ANFAE BASHE B oz s A Bgtho] AME = 9lovt, SRRE] AN A HF
T QAL H1E SHoAM FA] Ul WVE Qe s Atk A7 H71E A B IR
= 714 Aol B EAlo)] uhioll M) BFA Sl 7Rl @l Ai”le] obd )
wojolgitt, Al A71E AHESA e 7HrE A9 g7 wlEel H=e] 7HrE BYYO R dte] HES
FEot 2R Eﬂﬁ*éé EOM A Ade, g, AR, stEER g FE5& s

ARZARE 20189 119 147 119 299714 A =glon [deejxx] ate] dEzAF Z(Pool)
& olg3te] BES *%’6‘}924. AEZAL e %ZA}(Web—survey)ﬂ‘@‘ o2 JYPHYon ¥ 6121
o SHARYE S HEAE 5T 5 ASUTh AR AIEE 95U TN FRAE F
4.0%p o]t}

AEzAbe SRk EAE AuEd SEA 6129 AHle B 305% o 307HoR, e
SHAE 7 oAk 2|3 v ok AT ol Ao R dhAste] SR dEe 19417 EH
84MI7kA] REBkaL glar, Hat WS 40,440]t},

A W77k E Feke] SHAEA el dalol disii dHE st el FHE
SHAEAA A7) S HE 2FE T3 A RS AR LA Ao s iAE
Arste] Ztzbel] tigh Q1A RS A kﬂ‘iiﬂr B AAEE AR =9, W Agad,
B e B8 AR, WE A7 AN 2 AT B o AHEL QdAEA £
20% o] o2 Yelstti(Table 2),
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Table 2. Awareness of the Advantages of Pumped-storage Power

somewhat

don’t know
know

Questions well know |

a. Did you know that pumped-storage power generation
produces electricity by recycling water, unlike 18.5% 56.1% 25.5%
hydroelectric power generation?

b. Did you know that pumped-storage power generation
has the effect of storing electricity because it uses
surplus electricity to draw water to the upper reservoir
to create potential energy?

c. Did you know that pumped-storage power generation
allows other generators (th_ermal power, nuclear power, 12.4% 19.7% 37.9%

renewable energy) to use it more efficiently, reducing

power generation costs and stabilizing electricity rates?

d. Did you know that pumped-storage power generation

can produce electricity in a very short time, improving 11.0% 48.2% 40.9%
the stability of the power supply system?

Cronbach’s alpha=0.821

16.0% 53.3% 30.7%

el Mele] Uid 7HAE F557] Sleld SHAZ A AAE FA(Bids)T} olel et 37
¥+ Table 33} 2t} A HA AAFH (First Bid)2 2,0009, 4,0008, 6,0009, 8,000, 10,0009
2aIS S AAHAT. A 0A ANFAo] FoldrR ‘o SHugo] Holxx B
wola ol ERAGT 2713 AN gold BAZ} gl Ao BHd % Utk

O Mo

mlo

Table 3. The Bid Amounts and Responses

first bid response respondents sedond bid yes/no respondents
yes 84 (68.9%) 4000won yes 34 (40.5%)
no 50 (59.5%)
2000won os 9 (23.7%)
no 38 (31.1%) 1000won y e

no 29 (76.3%)
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ves 82 (67.2%) 8000won ves 24 (29.3%)

4000w no 58 (70.7%)

. yes 14 (35.0%)

no 40 (32.8%) 2000won o 26 (65.0%)

. ves 22 (355%)

—_— yes 62 (50.4%) 12000won o 40 (64.5%)

o yes 16 (26.2%)

no 61 (49.6%) 3000won - i U38%)

0,

ves 72 (59.0%) 16000won yes 21 (29.2%)

8000won no 51 (70.8%)

o yes 17 (34.0%)

no 50 (41.0%) 4000won - 33 (660%

yes 48 (39.0%) 20000won ves 16 (33.3%)

—— no 32 (66.7%)

o yes 32 (42.7%)

no 75 (61.0%) 5000won o 43 (57.3%)
5 7he) A Bl sl ‘ohu 2 ok &(No-NoYehar S8k 176318 4252 ol
Azelatolo] Aslgh SHALE 9290IRla, ol S 8438 ol g Azelele glout
Al A AAE FHo| A 2#E SFE 3 Ao Yehdth, AE At o] HEglE 921 o thsA]

F7F AR A, FEde] 293 Aol B EAle hdoly ALelA s s oleitie SOl
7P B, o s dA Frlew FEol R3] vt st $EARS T LAl st
dolg AFlE TR w0z ARARIANE EASH: SHAE TR 5 UkTable 4).

BAAoE ART ol g, HE lXakA Raky] whizo] ARelAto] 091 B}, Aol
Qg B8 AmAQ] PeeA 71 clste] oUW ARl g Wrow olshe] Ao
Mg ehlA g A9 FRE Bast ok FAe] 398 F AReHTue WIP)E EAI3A
e ABARA(Refuse 10 Pay) BEBI, ARe|At FHolx] Alslshe e Pusta Uk
(Mitchell and Carson, 1988; Eom, Kwon, Shin, 2011).

Table 4. The Reasons for Refuse to Pay

Reasons Respondents Refuse to pay

can't afford to pay 12 -

The advantages of constructing and operating a 7 ~

pumped-storage power plant are meaningless to me.
Not enough information is given to make a judgment 8 Refuse to pay
This is a problem that KEPCO or power generation companies 28 Refuse to pay
need to solve.
Current electricity rates are high enough. 23 Refuse to pay
I have no belief that the amount I paid will be used for
‘construction and operation of pumped-storage power 14 Refuse to pay
generation’
Total 92

ARARAG EHHG612%) B0} ARARA T35 7 e
o Ax1E Brk AHASA Brhshe A 28l B F r,
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2. ARSAAWTP) 57

ol el Wik AEejatelel] ¥ v 5 7] wieol 2(3)e] Frell SHAL

7hk it SEAte] 542 9%, Y, el te ARdAY, 255F, 7S F2
3} shelrt. Table 404 Z*}Q OV‘HW Aol A3 A U?% b ol gste] ABE wHEd

zkzte] gwtell thalA A glvkeial SREbE 23, ol Aw U ok

et b 03S Fofate], 83RE 037k 912 wig et Ak
7|2F A% Table 59} 2t}
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Table 5. Descriptive Statistics

Variable Description mean SD

age age (years) 46.44 13.91
female feamale 1, otherwise 0 0.50 0.5

know awareness level of pumped storager power 323 2.35
income household monthly income (million won) 445 .67 219.81
family household size 2.95 1.21
ApelAlel G5E ARARAT TP A9 ARARAE AT B2 PRIl s

Z A

45 Aol gorgel A Table 600 AN5Io] SI5. 5 Bl W Geua Al 09
23}, 4] a5ute] ARelrte] Aol QoA foldt P AT gl oA WeE BAH R

2l
OIS e A3E wlth el v s $UA hTe] 255Fe] FThEY HolAe
Ao UiElit, ol S A UL Bels A Wiske Ao AT stk B
Aol Aol e QAT v FaF 2leld], el Aol B AN FLFE Pl
e Bele =7 P,

Table 6ollA =4 AFE o]83tH FaAEYAIN (mean WTP)E =& 5 Qlt}, ABAFAL
23k wEox] gRAte] ZF Bl Huphs o] &3t e tie Hi AEAIN S F4
0,3229°]3 95% |- 5,093U00A 6,953 0Ich, AEARAE AlLlgh gHAbe] 2 599 Huk
< ol gste] el gk HE AEAAG FHEH 7,609 0] 95%AIE L 7,013 4
8,206 o]t} (Table 7).

Table 6. WTP Function Estimations

all respondents (n=612) exclude refuse to pay (n=539)
Coef. Std. Err. z P>z Coef. Std. Err. z P>z
age -7.51 23.21 -0.32 0.75 -1.99 21.60 -009 093
female 375.08 658.85 0.57 0.57 -380.68 62453 -0.61 0.54
know 399.77#xx 143.05 2.79 0.01 28814 136.16 2.12 0.03
A income 3.49%x 1.56 2.24 0.03 3.96xxx 1.47 2.69 0.01
family -135.42 279.26 -0.48 0.63 75.26 267.38 0.28 0.78
_cons 4037.50%xx 1452.44 2.78 0.01 4976.38xxx 1365.16 3.65 0.00

o _cons 7259 .20%** 324.83 22.35 0.00 6488.99%*x 284.97 2277  0.00
psudo-R2 0.2328 0.2417
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248 B AR Goion Qlste] 17) AuA 7k g el o] ol gt
0% Y Aelel 1] 76090/ Fol PR ol 540l Slol ] WA= B
Yash Qv Puel Uig AR ok B SHASS Uo s Gue] Aol 4)
o Rl AR, ol 7 PRI WASE F Aol 1000ehn 4 ) 2 He] Belo
el Arkel FE RoldA) EASHITHTable 8),

Table 7. Mean WTP Estimations

all respondents (n=612) exclude refuse to pay (n=539)
mean. Std. Err. mean Std. Err.

mean
WTP 6322.88 321.28 7609.99 304.56

¢

A718F A 71 31,08 0] FoFHAL ko g ‘T B
7.74%0] Ko HAh, LHELEE Eole A} EHﬁHHL 23914, ‘HFGA%F

2= e tisirs 17,358 0] FA=deh. 2 A4 St Hejo Rl shEA R 7HgEhd,
Ftdel "ojF 2,359%% A7185 HAstelA, 21114e 44 de] 2 AZEx Ds= AL

rﬁ 1:01

Table 8. The Source of Pumped-storage Power Benefit

source of benefit mean standard deviation EiliE
value(won)
Effect of increasing power generation 23.91 13.67 181937
efficiency
Improve power system reliability 17.35 979 1320.48
Contribute to stabilization of electricity 3100 15.87 2359 24
rates
Water management and recycling 27.74 16.20 2110.89
Total 100.00 - 7609.99
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Fig 1. The Steps in WTP Expansion

—

Estimated Mean WTP On-site value estimation
(Step 1) X On-site (Step 2)
households

L

Total value

i

] o o X Off-site ] o
Off-site estimation calibration households Off-site value estimation

(Step 3) (Step 4)

—

Source: Yoo(2009)

¢

Table 9 ol ol 48 ol dlk Aol BYahe 4 2 Fohe ok Ust.
AR ARG AT A5 FE T 128 FHA v FERAOE s WAk Al
g 558 & vk FPRAOR ddshe] Az oF 12 796691 9] F A7 WA Ao
FAE, 1 Fold BALES ol Aok WS 7HAE 42059 9, YA Aew PPow
WA A 31179 91, A7188 SPgelA MAske AHRE 55700 4, S deel 2 AR gos
g AL 49840 9 AEE FAEe.

(‘

Table 9. Value of Pumped-storage Power

Value of pumped storage power EEillmEi e vl households sl vl
pump gep (won) (100million won)
Effect of increasing power 1819.37 429539
generation efficiency
Improve power system reliability 1320.48 3117.47
) o 19,673,875
Contribute tg _stab|I|zat|on of 2359 24 5569 85
electricity rates
Water management and recycling 2110.89 4983.53
total 7609.99 17966.15

4) Lim, Choi, Yoo(2015)° wt= Ae7f2sl Bohbd oyA] <t gx feje] 77} b 1379 dos FgH3Y. o gt
A oUA o] HARZIAZ B ATrelr] g3t el vATEA F el it
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of Ftdel BAA Hels FAS AL, Frtde A7) FFol=t
= olelol= B 7)o EEFY, AT A A3, drlaw Hst 71, Ak
ol =S FaL o, olF] & HE2 AlRelM AR A] A7t o] Fo x| 47 whiel, 7HAE
Mo Hrishz Aol 1A Gtk wEbA HIAIR7EA] AR 2AFVPAHE o8-8kl Feede
7 WA Aol AFHeR FAsH.

Ax A7 AH7HE dd s FA9R 5 61299 SHAER 74" BES AHEEtY

2 Qg 7}x)7} 1819.379Y, AEAE AFFFo =2 I8 71x|7} 1320.48¢Y, A7) 87 HAstz olsh
2359.249 A #E|E Qlg 71XV} 211089902 FAH AT

bl gk 7o) P A B-oJArle ¢Izk 9131990 a|FEiT), o] F[AE HAFow gsithd
Fbzle] 7hR)= A7 1279669 9l Ao FAAY, &, F5dHoz QA Akt Tl
AE HA el FFEoz FMT & Ut

]

H v
Ahlel o] AL ol e AYAE] PPHS ¥ 5 ek A2 Al
%

YA whdel wigo] Eollol el 22 MEAS neklFs WeAE sl olae o] £
A3 giek, EE AL of 2% 302kl A7) ikl Thssl LAY o] REG 917)4l
Ao Ry 98 & 5 glo] A 7 el 71old 4 itk Aol P Bahe g
o) /A5 wrefstel, paade] $ogo 9 hslol Ak, Selbet AAE T velsh At
Bhse e mEe] 7] Wiel, gHel Al AEl Aok ek webd ouldee

2ol

FHHom Susta, Yol e ALYV T 5 = Auv) Pasjth eude 48
A3el FeATW urh Al AHA2AE FRY 5 9 Zolh,
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