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Application of Benefit Transfer Method to Estimate the Willingness-to-pay in Planning the
Construction of the Integrated Sewerage System at the Catchment Areas of Dams

Dong-Hwan Jeong - Young-Sun Jin* - Kyoohong Park '+

National Institute of Environmental Research - *Business School, Korea University

**Department of Civil Engineering, Chung-Ang University

ABSTRACT : Benefit transfer is a method, which obtains an estimate for the economic valuation of non-marketed commodities at a given
site through the analysis of studies that have been previously carried out to value similar commoditics at a different location. The objec-
tive of this study was to estimate benefit transfer values for the construction of the integrated sewerage system in the catchment area of
dams in Korea. For pooled data analysis, five models were suggested in this study. Among five models, model 2 showed only 6 to 7%
errors when the willingness-to-pay (WTP) predicted in the policy-site, Dam Soyang was compared with that estimated using contingent
valuation method (CVM) in the study-sites, Dams Namgang, Hapcheon, and Daecheong. However, the WTP estimate predicted by model
1 showed the absolute errors of 42 to 47% when it was compared with WTP estimated using CVM in Dams Andong and Imha. It scemed
that residents of Dams Andong and Imha have feeling of being victimized since two dams were constructed very adjacently, the upstream
area was designated as drinking water source protection zone, and thereafter their developmental economical actions have been signifi-
cantly restricted.
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Table 1. Survey data on each watersheds

of 5 dams

Survey |Survey . Ratio .
D
ams method | term Bid(won) Survey number %) Survey sites(sample numbers)
10000, 8000, Upstream 50 Upstream area of dam Andong(269),
ivi area(394 Upst f dam Imha(125):
Andong-Irha llndlvu.iual 2004 6000, 4000, 800 rea(394) pstrcam arca ot aa a(125)
interview 2000, 1000, Downstream 5 Andong City(252), Youngyang Gun(99),
500 area(406) Bonghwa Gun(190), Gumi city(259)
Upstrea Chuncheon City(90), Yanggu Gun(150),
8000, 4000, pSTEaT 1 49 y(90), Yanggu Gun(130)
area(480) Hongcheon Gun(150), Inje Gun(90)
Soyang ” 2003 | 2000, 1000, { 980 -
500 Downstream 51 Gwangju City(70), Namyangju City(155), Yangpyung Gun(20),
area(500) Hanam' City(55), Seoul City(200)
8000, 7000, Upstream 56 Sangju City(81), Youngdong Gun(108), Boeun Gun(81),
6000, 5000, area(552) Okcheon Gun(117), Geumsan Gun(135)
Daecheong " 2004 | 4000, 3000, [ 990 L
2000, 1000 Downstream 4 Daejeon City(153), Cheonju City(153),
5’00 ’ area(438) Gongju City(81), Cheonan City(81)
8000, 4000 Upstream 70 Namwon City(90), Hamyang Gun{150), Sancheong Gun(165), Hapchen
’ ’ area(615) Gun(70), Sacheon City(30), Hadong Gun(80), Euiryung Gun(30)
Namgang ” 2003 | 2000, 1000, [ 875 5
500 ownstream - .
arca(260) 30 Jinju City(260)
Upst
8000, 4000, o Z(r;g;“) 44 Geochang Gun(145), HapcheonGun(60)
Hapcheon " 2003 | 2000, 1000, | 465 5
500 ownstream (2
area(260) 56 Masan City(260)
o pES FRL F3 24 AAFE, AF - Y Table 2. Benefit transfer models suggested in this study
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Classification Watershed data used Application watershed

Dam Soyang, Dam Daecheong,

Model 1 Dam Namgang, Dam Hapcheon

Dams Andong-Imha

Dam Daecheong,

Model 2 Dam Namgang, Dam Hapcheon

Dam Soyang

Model 3 |Dam Namgang, Dam Hapcheon| Dam Daecheong

Model 4 |Dam Namgang, Dam Hapcheon | Dams Andong-Imha

Model 3 Dams Andong-Imha Dam Soyang
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Table 3. The mean and deviation values of CVM variables
in each watersheds

Classifi Dams Dam Dam Dam Dam
ats.31 - Andong-lmha] Soyang |Daecheong| Namgang Hapcheon
cation
Mean| 8.D. | Mean | S.D. Mean| S.D. Mean| S.D. Mean| S.D.

wip" 1027 ] 044 | 048 [050 040|049 [038 049 | 045] 0.50
bid  |4.8703.053 | 3.106 |2.734|4.056/2.501(3.11912.7303.123(2.751
ws | 049 | 050 | 049 |0.50{0.530.50|0.70 | 046 | 0.44 | 0.50
sex | 0.50 | 0.50 | 0.51 | 050 [052]0.50]0.50 | 0.50 | 0.51 | 050
age |41.62|12.10 | 44.19 10.59|45.79|11.28|53.77|14.36|50.51| 13 .59
edu” 1261 | 143 | 220 {1.10 [235] 122 146|073 11.73 | 0.79
income®™| 322 | 152 | 348 | 133 [3.15 | 144|247 | 126 ]3.09| 137
environ | 0.53 | 0.50 | 033 |0.47 033|047 |0.17| 038 | 0.21 | 0.41
family |3.68 | 146 | 3.72% | 123 (379122 |3.12 | 148 |3.50 | 140

980
N 800 | - o1n)| 990 | - |875] - |465| -
% S.D. : Standard deviation
(1) wtp: yes(1) or no(0) of willingness to pay, bid: bid(1,000 won),
ws: residing in upstream area(1) or downstream area(0), sex:
man(l) or,female(0), age: age(vears), edu: education level(cate-
gory), income: income level or total household income per house
per month(category), environ: yes(1) or no(0) on experience to
receive an environmental education, family: number of family mem-
bers, N: number of survey house

education level : 1) below graduation of middle school, 2) below
graduation or dropout of high school, 3) above graduation of
college or being in university, 4) above graduation of university,
5) above a graduate school of university

income level : 1) below 500 thousand wons, 2) 500 thousand
to one million wons, 3) one million to two million wons, 4) two
million to three million wons, 5) three million to four million
wons, 6) four million to five million wons, 7) five million to one
billion wons, 8) above one billion wons per month
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Table 4. Estimation of willingness-to-pay of each watersheds in study-sites using CVM

. Dams Andong-Imha Dam Soyang Dam Daecheong Dam Namgang Dam Hapcheon
Variables
Eq.(D) Eq.(2) Eq.(D) Eq.(0) Eq.() Eq.(2) Eq.(1) Eq.(2) Eq.(1) Eq.(2)
bid -0.179* -0.179* -0.240% -0.242* -0.229* -0.231* -0.279* -0.279* -0.295* -0.286*
WS -0.150 - -0.359%* | -0.338%** -0.409* -0.395% 0.828* 0.866* -0.162 -
sex 0.230 0.141 - -0.051 - 0.325%* 0.366%* 0.221 -
age -0.017** | -0.020* -0.002 - 0.008 - -0.009 - 0.002 -
edu 0.033 - 0.408* 0.434* 0.145%* | 0.111%** -0.035 - 0.142 -
income 0.315*% 0.337* 0.139%* 0.138%* 0.268* 0.270* 0.376* 0.412* 0.319* 0.375%
environ 0.081 - 0.078 - 0.392% 0.398* 0.324 - 0.196 -
family -0.032 - -0.023 - 0.025 -0.044 -0.023 -
constant -0.662 -0.543 -0.468 -0.595%* | -1.076%* | -0.576%* -0.767 -1.535% -0.684 | -0.533**
X 93.741 89.977 172.601 172.451 143.993 142.67 120.023 115.188 81.625 77.706
-2Log likelihood 831.414 835.178 | 1181.062 | 1185.199 | 1186.931 | 1188.255 | 1040.61 | 1045.445 | 558243 | 562.163
a -0.3009 -0.2903 0.6611 0.6744 0.4561 0.4573 0.2866 0.2718 0.6505 0.6258
B -0.179 -0.179 -0.240 -0.242 -0.229 -0.231 -0.279 -0.279 -0.295 -0.286
WTP(won) 3094.7 31202 4489.1 4488.3 4135.2 4102.8 3034.7 3004.6 3628.4 3686.0
g g; x 100 (%) +0.82 -0.02 -0.78 -0.99 +1.59

* Significance at the 1% level, ** Significance at the 5% level, *** Significance at the 10% level

ot g oo x| 283 13, 20061 1
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Table 5. Characteristics of data set using Model 1~Model 5

for BTM
Data set Da‘ta sel Data set of | Data set of
. excluding Dams
. |excluding Dams Sovane and Dams Namgang Dams
Clas.51ﬁ- Andong-Imha Angon: Imha and Hapcheon | Andong-Imha
cation -
1 Model 5
(Model 1) (Model 2) (Model 3 & 4)} (Model 5)

Mean | S.D. | Mean | S.D. | Mean | S.D. | Mean | S.D.
wip | 043 | 049 | 040 | 049 | 040 | 049 | 027 |0.44
bid | 3.396 | 2.701 | 3.518 | 2.701 | 3.120 |2.736 | 4.870 |3.053
WS 0.55 | 050 | 0.58 | 0.50 | 0.61 | 0.49 | 049 {0.50
sex 0.51 | 0.50 | 0.51 | 0.50 | 0.50 | 0.50 | 0.50 | 0.50
age | 48.09 | 12.92| 49.73 | 12.92 | 52.64 | 14.18 | 41.62 |12.10
edu 1.98 | 1.08 | 1.89 | 1.08 | 1.55 | 0.76 | 2.61 | 1.43

income | 3.06 | 1.40 | 2.88 | 1.40 | 2.69 | 1.33 | 322 | 1.52

environ| 027 | 044 | 025 | 044 | 0.18 | 039 | 036 | 047

family | 3.55% | 1.39 | 348 | 1.39 | 325 | 146 | 3.68 | 146

3310
N 307| ° 2330 - 1340 - 800

% S.D. : Standard Deviation
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Table 6. Estimates of willingness to pay by Model 1~Model 5 using BTM

Classification Eq. (1) Eq. (2) Eq. (3) Eq. (4) Application watershed and its
Estimate(won) | Error(%) | Estimate(won)| Error(%) |Estimate(won) | Error(%) | Estimate(won) | Error(%) WTP estimate(won)
Model 1 4512.7 +45.8 4553.1 +47.1 45453 +46.9 4397.7 +42.1 DamsAndong-Imha (3094.7)
Model 2 4213.1 -6.1 4195.7 -6.5 4184.6 -6.8 4160.1 =13 Dam Soyang (4489.1)
Model 3 3807.2 219 3682.8 -10.9 3863.1 -6.6 37455 -9.4 Dam Daecheong (4135.2)
Model 4 4045.2 +30.7 3853.8 +24.5 4141.5 +33.8 3856.5 +24.6 | Dams Andong-Imha (3094.7)
Model 5 31174 -30.6 3207.7 -28.5 31551 -29.7 3258.2 274 Dam Soyang (4489.1)
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