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Abstract @ The current study attempted to assess the environmental value of Geum-river estuary for rational management decision-making. To
investigate the comprehensive properties of the Geum-river estuary, we applied the contingent valuation method based on multi-attribute utility theory.
We surveyed a randomly selected sample of 400 and 600 households of the Geum-river estuary-neighboring area (Jeollabuk-do, Chungcheongnam-do),
and other nation-wide large districts (except Jeollabuk-do, Chungcheongnam-do, and Jeju-do), respectively, and carried out person-to-person interviews
with subjects on their willingness-to-pay for the estuary conservation and management program. Respondents, overall, accepted the contingent market
system and were willing to contribute a significant amount, that is 1,497 won for the residents from the Geum-river estuary-neighboring area and
4,343 won for the residents from other nation-wide large districts on average, per household per year. These results implied that there were large
difference between the two groups. The aggregate values of the Geum-river estuary for the estuary-neighboring area and other nation-wide large
districts amount to 2.13 and 70.15 billion won, respectively, per year. This quantitative value deduced from the current study, could be a useful

baseline fact for any decision-making process particularly in the establishment of management policies for the Geum-river estuary.

Key Words : Geum-river estuary, Environmental value, Willingness to pay, Multi-attribute utility theory, Contingent valuation method
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Fig. 1. Geum-river estuary.
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S Ta5 SAYE YdstA & o, M S
A9 A4S 10082 w7)A sEA UmA £A4 9
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gtotelr] Qs Afoltt. sk A ARk dide R ALY
aholl A "olzl At o w sixe Ayt o

ad # loenw olygk g
AA 7FFE oz 9o % ¥ (random sample)S
A3 4 A Y QT FA3HE st 2 ol ]
of Bt FE FE FEegith el AEdE i
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TS5 HEH(Yoo et al, 2001a; 2001b). G 2] WIPE=
2 A7t 7o) $A e A 7]ofskA] Hau &
= 7F7F shrel BE B o] s B o, v
I ZE A5AF 5k A a8 =E Al A2 s

/(\31-

(corner solution)=A EEFH F JoB =T HAAA FPLo] F
gtgtrt.
Ny (Uw.zh) | y+ 2= m] ™
oA71A, U+ )= &&=, y= 8kt BE 3wl o
g WIP, 7= BE t& A=, he MI58S el 9
H, mt &A5o|th

ol #®e 7H WP A& 9] %* < A= g vt

So] 375 BE 9 #Elets Ao tis] A8 A2 o
APZE SR AR S are ot dhvh Tl e A, WTPS)
TEE 9] we Ae SuA a5 Fo) wirE e &
A o2 FE s Aok BAH A 4 ol Ab
WTPS| Fatghs 7-at7] fsiA= WIPe| &
3hat, WTPS] at7] faiA = ol
ﬁE%EMOk gk ek o] WIP SRS
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w=45 v s (12)

o714 58 FAEAGFHE oM, W)L 69 WAkl oig
FAACI AHEAT W AT Sl C-REE v

2, oY AFEE M5 ﬁ—,—(rank)O]E]—

Wald SAFS 0|8 B9 FAHE BE AF7 00,
% 349 dat pousths ARG FA5E 1%
A 714e ¢ ok =3 A el tid FAAAFT &
QA AxFelol Fold5R oluta SE dgol ¥
o} R AT o] AEEATL AYR FAHYSS
dEgth AFEA 8 B 7Y 24 BE Frge &
JFE 1%lA FAH R Fosttt.

Table 1. Estimation results of the spike model

Variables Off-site On-site

Spike 0.567 0.668

P 2831y (28.57)"

Number of respondents 600 400

log-likelihood -743.70 -421.36
Wald-statistic: 253.19 179.49
(p-value) (0.000) (0.000)

Notes: The unit of bid 1,000 won. The Wald statistic is computed under
the null hypothesis that all the estimated coefficients are zero.
The values in the parentheses are t-values. # denotes the
statistical significance at the 1% level.

ol FUAFE 1%l TAH R Fojah
I AE 0.668, 137] FAAAA A G| A=
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Table 2. WTP estimates from the spike model

Mean WTP Off-site On-site

Estimates
4343
353
12.30"
3,700 - 5,093
3,529 - 5,397

1,497
177
8.46"
1,198 - 1,913
1,105 - 2,091

(won/household/year)

- Standard errors

- t-value

- 95% confidence interval

- 99% confidence interval

Notes: The standard errors of the mean estimate are computed b the
use of delta method. The confidence intervals are calculated by
the use of the Monte Carlo simulation technique proposed by
Krinsky and Robb(1986) with 5,000 replications. # denotes the
statistical significance at the 1% level.

4.2 MAUTE 0|88t 44 &F7HK =3

MAUTE o]&3te] 7 3t digh WIPE &3llg 47
+ Table 39 #A|A|=of QIr}.

4a74A AF-ARL A7) 5ol digk WTPS] &S ATk
H, AT (offsite)2] A9 [4F AHeEA] F A AX] 7]F > 2
Q4575 > A7 B AN A 7ls > wS/H3AT 7))
o] =AE BT Jon, 57 7Y (onsite)] F5 [F
A= AR A A AR 7 > e dA4E T > S/ A
T 7% > A7 2 AnA 71519 A5 BT

T A= A7 H AWA Vs wg/H3AT)E
o A% &A47F FutH A=, ol w4skT A FHE
o] Fujd o= Ftrtold = FAsHTAIAY o7 E A4l
A 7SR wg/A/AT V) o A E FE b, A
=9 FRIEL a5 WiEste] Aeds F e A7 %
AR ARl 7150 A E o] FAE Hom Bt
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Table 3. WTP estimation results using MAUT/CVM st BA7IAE Bt AFetA FAs7] feiME ekt
. . AeA S Wwap ohfeh EA A, 5 F AL BT =
. Off-site On-site A Aol oz Aol A
Functions (won/household/ |(won/household/ ° =
year) year)
Fauna and flora habitat 1,233 445 Table 4. Housechold WTP estimates for estuaries
Decontamination 1’160 439 Functions Han-river | Seomjin-river | Nakdong-river| Young-san | Seomjin-river | Geum-river
: ; (unit: estuary" estuary” estuary” | river estuary” |  estuary” estuar’
Leisure and acsthetic L031 304 won/househol mmp;ym On y()ff on | off | on Orfyf On ar}(,)ff On éff
Education and research 919 309 year) area -site | -site | -site | -site | -site | -site | -site | -site | -site | -site
Total 4343 1,497 ﬂii‘;"?la?;‘; 1264 | 457 | 845 | 989 | 445 1233
Nursery of
e 1100 | 1,743 | 663 | 761 | 1,086
= = = Habitat of
4.3 429 Hlw % #AIIX 9 EH birdsm;nd 3270 | 1677| 562 | 732 | 1,153
1) /ﬂﬁg O\_:‘___I'Lﬂ"o/] H]il—’_ wildlife
oba] MG 27 Fre AAA BANANE £3aste] Decontamination| 492 | 1,889 | 581 | 841 [1,155| 1,268 | 460 | 795 | 957 | 439 |1,160
B} oI EAlel|9h A= v s ®aial ST} Table 4= o7 ) L‘js:“mcc;:d 2000 | 1,522] 429 | 581 | 832 | 1,089 | 365 | 688 | 648 | 304 |1,031
T, G5 sk, AR sFE, GAE St o gk A died Edtzz::r‘lha“d 963 | 364 | 595 | 644 | 309 | 919
Avtel B ALAIE w|wstar QUi SH7F Shtel] sk Totals 6871 | 6831 2235|2916 | 4,225 | 4,584 | 1,646 |2.924| 3238 | 1,497|4,343
_irxé 7534.1—: Kwak et al. (2006)01] /q] }\] % ): o7 Z—]_ JZ_?J E T,‘i_ Notes: All the values are derived on the basis of September 2011
N ~ o = o o 1) Kwak et al.(2006).
A S o] g3t FAFJG. T4 Al o] 2004 2€ o] BZ 2) Yoo(2007a) and Yoo(2007b).
o kg AplA BAAT] Al 011 U AFow D Yoo md Lecol)
Ageiedeh, G54 S 9 402 el E A7
= z}z7} o 5 0) =g
= —,: Y00(2007a) Yo0(2007b)ol] A 3}aL MI; il , %) A7 e B
2006 99¥ V|Fo R EEE Fo|ERE AR BIHAFE CVM ATE Faal= 2ad 224 2o s TEA
R = . i S T | 1. AL O0
o] 83 1 9¢l Fzo ALA 5} ol nE oFA B B )
ClEskel 0nd of FlE S ALARAT RE DTN g olger myw WAl Ble FYsE Holw, ¥
= WIPE Agderiyel 2ristel maetla, d A Aol BAT olg} Tl = F7} FTALS Ad A=
Y - 1= . - =06 1= p o
o7 AAAEQom T *ﬁix%o]u"u 7 :11} _ N ~ _
o= A ;ZKA T VRIPIVSEE B 0 b, B el a0 bpete miel dia) mEd 4
= - _ -
o].?—oﬂ q]o ZT; }Eﬂ ZquLTM(zOO%OH 74 O]'.LZ :\-——D:L n= %]_%__5_]_04 E—A}tﬁ}g— X]le E@ﬂ' ﬁiﬂ = _?_a E}—
20080 129 7lE L TN 0103 98 72 A g9z agae g0 Bn v aTH Qu
kb= - } N _ _
1i$qw“w Al el ce g gy VTP HERE D G B WAz § obie e
o E/‘—T“‘]L_ 1:_07;<——‘l_00 ‘——-Z__vs‘xq__,i(7 ifle) o) = wHO o 1 = IRl = A
2 AAEE =28 5= ok A, 2 srEE d471 T A A A
o e gy oW T e mee Ey W SEEel
T o o o TIe ol i, 549 qe] RYRE A Wt Sl o
R =) 2] = Z] .2 5 5 Az ==u] o] o] Alo
Aot PR nEAER A AR TEA AT e waser an 9 ansgzel, & A 4
o =M, 50 hll A =2oAax ] -
=71 ;ﬁ*gﬂ ST Ol S R ST R T ga duel 2a 94 378w F) 59l 22
VA [e] o] = 7. oj Al 7. Y
ST TSV T A T S T e s a9 209000 st 439 w057 0
SN e U‘A A TTEY 20w sad e o QA FTRAAR e
EA ST REPAE A ALAAR E T quigg e aden e dalgaTAds £
o A e St W FEARS dmA A gy g cym zare] abE wRek A obge AE
(off51te)°ﬂ EH{ =3 73‘4_7]. i;ﬂ }J—o]ﬁ]—q—T‘:‘ Z‘io]\:}' H}E]—/ﬂ EH}ZJ'XI'E— 7}-‘? LHOHH i—H%]%]\T‘:’ 9]*]’@%‘% gl ‘}l: 9\)\{’ ‘ﬂ‘
204 o)4F 6541 olake] AltiF Ei AltiFe] WS ATo R
4) ARG &, SE sk, 57T WIPE 22 onssite]! § 2 =103 THT DLyl 2lolo].o = =27} 3§
RAe] SHENT offsied] Aol BAe] guATel sy Coora BEE WA ATGS AL Auf FA 6
o AN E o EA B Aok olH e A Ao Fus 7Y AQORE ISt £ALE FSHITE webs A
of AefFwlel val B W Felo] gk A7t ¥ w2 Wiy o AH e o AS & wkdala 9o, AR
g Q1A FHEL H“Loﬂ s o Bol AAs7] w2l o olasll = o smololi MHIZ w=al [
Aom weldth 53l $AaFeln Axe] wips o e A = OIEAUT ShHEhs AU ARg wEda & 5
ol Hola ke 2 Wl FHEE Holth
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Table 5. Expansion of the sample value to the population value

WITP per Annual value
Area | household | Number of houschold in 2010 o
(won//year) (million won)
Jeollabuk-do 758,552
On-site 1,497 Chungcheongnam-do | 663,695 2,129
Total 1,422,247
Off-site 4,343 Off-site 16,151,820 70,147
Totals 17,574,067 72,276

Note: 1) Data was compiled on Statistics KOREA

5) P B AR A4 A, B sHrel ws) & wAHof
S, RS B AREe] 47 wonw o nEy
o] A guo] gtk olo] Hla] PAFT HAFE AT
Aoz oln el sl&udn Aol g BETe FE
WA otk s ur He] A9 2HE A E wae Bhow
e ATE wolxw Ak £3 HEFe 4E ns ool 4
guo] AWgIFo) AP owRE el wAHL 9= A
ojth. F4& ARAGe] FAREAG O G o] ¥ x
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Table 6. Comparison with other studies' WTP estimation results

Indicators®
Total
number
of species
1,591

Annual benefit
(billion won)

Nurber of
special
species

46

Estuarine
area(kur)

2,557

Estuaries

96.05
37.48
56.03
66.47

Han-river”

Seomjin-river®
Seomjin-river’
Nakdong-river?
Young-san river’ 33.52 1,183 777

Geum-river 72.28 1,454 939
Notes: All the values are derived on the basis of September 2011
1) Kwak et al.(2006).
2) Yo0(2007a) and Yo0o(2007b).
3) MLTM(2010).
4) Yoo and Lee(2011).
5) KEI(2004)
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