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Social Benefits of Improved Water Quality at the Taehwa River
Based on Citizen's Willingness — to — Pay
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This study evaluates citizen's willingness-to-pay for the benefits from improved water quality of the
Taehwa river in Ulsan, Korea, using a contingent valuation method with double-bounded dichotomous
choice. The estimation results of the bivariate probit model shows the amounts of willingness-to-pay are
monthly 3,458.5 Korean Won per household and yearly 14,760 million Korean Won for total households
in Ulsan, Korea. These estimates are equivalent to the social values of improved water quality of the
Taehwa river. This study also tests the inter-dependence between two answers, which may occur in the
responses of the questions for the double-bounded dichotomous choice, and all the null hypotheses on
the inter-dependence are rejected in this study.

I Keywords I improved water quality, social benefit, contingent valuation method,

bivariate probit model, sample selection model, inter-dependence
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1. Z7ABIFZPH(CVM: Contingent Valuation Method)

o

2x8[% 79 A 28}a1A}; sk 7HE(WTP: willingness-to-pay)o|uy &0 Aol thgt HA;

7FA(WTA: willingness-to-accept)2 HYE Edlo] £Q AL £ &3517, o]F 2745}
SR 71 SAeHs olch AR 9, 2004; WAE, 2006).

2 EYSDA B T BE B A B ARete §

> EAog fth 2ARNEANINE AR R B

Aol AW &2 Adtgaell digh 7S AEQAke] FER 13 5 Q7] oo agsks

Ml Zbgolt faskee) B2MEE AR 9T Azl 4y Ba

s |
H)of3k=(Hicksian compensating surplus function)& A~5R2AH: JEE ©238



ZE57], 2005; A1993, 1997). A2 HAFS(CS: compensating surplus)
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Aol p= ABASES] 7HEE, = 54 E3A A e Ate s olde
% o= 54 WAL M B AFTESE e H20 A84F Qb O B
A FEwE Te MY 540 A58 2

AN B p, g4 Uy, @ DE TFE 2] AT o) A2 B3 5 ol o
T8-S AV Asll A&k SEAY Ak AEFE 1 d
O] oA G2 WEBlT Fold ThE 27B0] dAT W 2o B8 =
FABES Sk HaAErE yeoloh 2us B4 349 874 W] o2 3
Fode B4 Mol didt SHA Z]E—‘]/\]'%QE(WTP)O] =, ol yok vl A
HEEE 2|1 Hxo| AgE Uo V(p,qo; Y,, @ D 2ol AHEgdrRE B
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ZARNREAHE] AR e 2= 7k (open-ended question), ZJuiH(bidding
games), X|27}=3(payment card format), 79 % (contingent ranking), FE-AHE
(dichotomous choice question) % cthoFgh ¥ho] ZRFHH(HANS, 2006; ol3lE <,
2004; A5 9], 2003; Frykblom, 1997 =) & Aol Yzt FRA e Akl
AAY 7P AR AlUE R AT 4= Sle e R P FEAY TS
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7P st A= 9len, NOAA(National Oceanic and —Atmospheric
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2. A& (Data)

B A7 A BT Akl A shrE ARERT, SAEEA 5 7 7
= - 50| QPR nE AHFESEY(custer sampling)& ©]-8-3t0] 28678 2]
BES ZEslglon, AERAL 1] PHRAE Eote] AAHD Sl HyolA

2o WE4E 9 2ouE, ASAEMoAY Lo RAHI SUE i
Mitchell and Carson(1989) & Arrow et al(1993) 5 CVM EX7}5-2 Bt &A% A&
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= o Al
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=Z 08t HE-TIE NM2HE CHE Olat Al
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13 45 97 (339 20 70 156 54.5) 286 (1000
o 1508t ojgt 15022508+ 25081-3502+ 3502 OlA Hl
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27 195 75 204 79 1278 103 (36.3) 286 {1000y
W= S Eoa 55 g e Al
N 111 {388) 76 (266 42 (147) »H (122 22 07 286 (1000
2) [0 MEXE SMISEA O 729 IPHIEE W7 1138, 57 768, ST 618, 57 4838, 857 S/RE 2%
SINCH, 2 g S CIFHIME O ARXIE SEBINE S IATE2 8119, 79 HF0Me &8
[ HEZSE0] BIRJCL 57 E7 25T S TAQTRIA Z20= DELUHZE HEC! 012y SETHHI

HEDSE0] 615%0 28
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dhaAfehs BjE7) shRel S oI SAAMe) FE WA WA El o] A
7h7beT 3~ade $EOIM £9L MR BE TR Bt /st 4591 235

oo R FAshs Aor MAgste] HEA o HAEHA

Ag4e +AMRRTOR FHSC SRR AR 7he] Frjen
A QA BRI SUANS S8 ABeks Rolehs ojnlE SRR & M
4 9k Bk ojet 72 AR, 1997)004] SEAEo] o] Foig AdskA 1717
FETH: AL 4R FekrAlel 291 uh 9l7] o] # ATME o2 ol §atr
Ao fEFYORE AROAFAS BAT ABIES FAE Bgstel 19

>~l F

A AAE FRES] Falof| 2B} Qrta(“el) et 2eAlel A 15k Feye] 2u)
S AL, 15k A|AlFdol] 2] 2ojapt m("owa'» Qo 15 A 1/2
of Adshe AL Ast] “o” Eiz “oh]0re] SES FER Sl o] FFRAHU RS
o1 gatirt. e ER = o] 2Rl SHATE (¢, o, [o, ohiL], [, ¢, [oF
U, ohle]e) 47) 2o @ LA Hiek B AjelN BAeks g5 2aspae) |
o 24| Sistel AR TOR Bt AAE BT s 9
500, 1,000€, 1,500, 2,000, 2,500%, 3,0009, 4,000%, 5,000¢c 2 sty a8o a2 2
A Aol vehbs AAFRE M4 2509, ] 10,00099] ExE 7HA ek
AEThEol AAE FUL- 1999 A G237 | S LA (AAE 9, 1999014
& YA HERA Aol 2ARAAEANS ol gste] s A1EE e
S 2N 71 ATl AXE e 2A7|EeR AYFh 72 dATelAE A
Al FHo] 71ty B 3R] el ¥ 10,0009 ol%ol A7 stglett, 19999

o
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2 NG $UAL AR SHA 9897 F 32%= WA wﬁwﬂ P
of B Aol A WA ANl HeAS 5000908 5 WAl AxFNe] Hrjx

3 19995 S EHDHY THMON CHS THMES] M2 0| ZoE X|E0

Abe ChE2t 20

0% 500 1000% 2000 3000 4000 5000% 70003 {10000 Qe Al
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NFFRNUY ZARNZAUE AT A, YA AAE Tl et A2
AR WEG ) 1 AR 24 AR ZziolA] BAEA S U] WA BN
2 EFIL S, U R ZIARR be UubEel ATBAE Heke

o]k A B Z 2§ (bivariate normal distribution model)-2 th2-2] 4](3)x} At

*
g zhzk w,,

S

*
wy; = X; B+ ey
9; = Xo; Byt €y

A3)ollA 234 €;, €5, ojHTF AF-EE(bivariate normal distribution)& wEr}

W 7S, (e, €,)~BVN(0,0,0%, 03, p)), Xy;, Xy,
Aol M o] ARpHIA T Aofet b et B) W,
& ojnjeleh (S84, 2002; A3, 1997). Ao PAPRUAY YgoIE 24l
sl 2ARERFS AMSH: o] BAN BAREE ofulF HERSE 4
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o)F A A B FEY ow% SekAkel 3 WA S £ WA Sl A
A EelarE Rl wy; o wy, B A BHY S glov], AAlFe] ot PR
SHAINE B 5 Atk Z, A WA AXZA)Ol AR Yod wy; =1,

o® wy; =00)x, £ WA AATE,)) ABATE gdod wy =1, glo
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57} st SRR A WA AlA el AEAATE U 7 A A= A
AAE U (wy; = 1 and wy; = 1)Q1 Aol S WA Azjrbgelo] wad

H
=
shge theo] A4t 2t

P(wu =1, wy = 1) = P(w; = tu,w; = tQi)
= P(Xlz’Bl+€li = by, X By + €9 = t27‘,)

= P(Gn =ty — X, By, €g = by — XQiB2) @
:P(Zu > (tu‘XuB1)  Zy; > (t2i_X2iBQ) )
0 %)

A7IA 2y (%l" )t 2y (%)lﬁ (215, 29:) ~ BVN(0,0,1,1,p)ql E3 ojwizk
1 2

oz

ox

FRIHBAETS

AN

ARz aeuras] naet g(z);, 2 )2 &
Hog (le Zo; ) = [1/(27T (1 - p2 )1/2] p[ (2 - 2P2 )_1(2% —2pz12y + Z% )]o]
ok ole 2 oz (wy;, wy ) = (1,0), (0,1), (0,0) Beel= 322 f

A A elgo] Bake ShEg Mol 4 glck. ool ek @)Y oMF TRl
21953 (log likelihood function)2 th&-2] 4(5)= A€t

LoglL = Z[(wuwm)log(‘/ / g (215 207 )dzy;dzy; )

! b ty;
1y o)
+(1 _wu)wml(’g(/ / Q(szm)dzm'dzn)
T )
+ wh — wy; Jlog ( f / g (2, sz)dZQidZ1;)
ty; — oo

t,
+ (1 —wy; ) (1 —w,, )log( / f g (2,5, 29; )dz1;d25; )]

A(5)2] 219 %=(log likelihood)E H2 31= B9t B, 183l 04,09, pE T
ZH(MLE: maximum likelihood estimation).©.2 Z=A4gtct. SHALY] 7| A ELA =Y
(expected WTP)2 Zoi7 S BsgtolA Lol A] AAIE A Eelaiole] SHEaw=st
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OlFFREAHE 2R SH YA LA TP T S 7o) AEolEA (B8] 29
oHe A A Sl digh F54)el Bt 7HdE 244 71 (persistent hypothesis),
“§¥l71d(anchoring hypothesis), #]-8-7|th7}d(cost expectation hypothesis), 343
7Hd(yea-saying hypothesis), Za|¢]7}4 d(framing hypothesis) 5-°] O‘D}(Chlen et al,
2005; Bulte et al.,, 2005; #1331, 2003, 8F8-] 2002, 4193, 1998).

A5 7ML SHATE A4E F AR FUskA dehe AFol ks 7ol &
HARE A RA Aol vofl7etal GelE oA AR E A& “of"ati gl o)
hom, 3 /A AFo|A AEAE ARG SERAE T WAL o @Fe X Bl gt
ARoME A Bt gl o= dehs gl 9l7) gkl HEet xEoarsAgdl A
S7h A 4 Qlths 7Hdolh U7 MEE S A WA AAlE A EaTFAS 7]
TOE ARG} A EEolF g 24T THdoltt. &, SERHs A A ARl 23E
A=8758E HanchonHF of7]1 AHAlo] AEGoFNE 11 & Yoz 235}
B RA Aol ol el T SR oA AR A A4l Rl EgolFoe Wi,

“oferatal Bt SHANE ¥olt A% Wi ot wadths 7}
42 FERRE A WA ANE AR LTS Bk o) AR TR of2inke
7Hdolt. THnR SR £ vl BAClA A EE ofE 30 XeaFd o
A= o 0 R Heke ZFol 7] wiie] Weprt waldivke 7Hdolth. S HIH

& A ¥R QRO “o ek FTHA T o YA AAlo] ofhat xBolnzie]

Asteliz A7} ol7) v A7 ARA1e] offut thi AFo] Hol T A ARoIqw
FAHR & ST oItk o FHEe A&ATHET SASHITE A|4A7Ha Tk
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