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Estimating Attributes Value of Alternatives Applied for Rehabilitation of
Hydrologic Cycle of the Anyangcheon Watershed
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Kong, Ki Seo / Chung, Eun-Sung / Yoo, Jin Chae / Lee, Kil Seong

Abstract

In recent years, a growing concern exists in watershed and stream improvement projects. Under
these circumstances, this paper estimates monetary value of the attributes of alternatives for
rehabilitation of hydrologic cycle using choice experiments. Choice experiments shows vivid image and
estimates a willingness to pay based on their preference for environmental goods. A preliminary
survey shows that the attributes of the Anyangcheon watershed are flood-damage possibilities,
Instreamflow, water quality, river characteristic and estimates the tax for the Anyangcheon watershed
improvements. We surveyed 200 citizens were selected as samples of watershed beneficing in Seoul
and Gyeonggi Province and used conditional logit model to analyze the implicit values of the
attributive per household. The benefit of the attributes by province based on the implicit price
obtained from estimated parameters were calculated. This study is expected to contribute to the
decision—making process for policy-makers by providing useful methodological framework and
quantitative information related to watershed improvement projects.

keywords ' non-market value, choice experiment, conditional logit, Anyangcheon watershed
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Table 1. Level and Values of Attributes

Attributes Levels Variables Coding
- High (Base) - 0,0
Fl%(;c;isi?irgzsge General Al 1.0
P Low Ao 0,1
Nothing (Base) - 0,0
Instreamflow Insufficient B 1.0
Sufficient By 0,1
4"-5" grade (Base) - 0, 0
Water quality 3" grade G 1.0
™ grade C: 0,1
Impervious (Base) - 0,0
River characteristic User-friendly D 1.0
Natural D; 0,1
Financial 2,500 won 2,500
anc - 5,000 won P 5,000
SUPRO 10,000 won 10,000
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Table 2. Example of Choice Set

<Question> For each set of options(include status—quo) presented, we would like you to select one
option which you would choose for the Anyangcheon ( )

Lose Take
Tax for the
Anyangcheon Flood damage . .
watershed possibilities Instreamflow Water quality River Shape

improvements
Status—quo . . th_th :
option @ 0 won High Nothing 47-5" grade Impervious

. . Insufficient d

Option 2 10,000 won High flow 2" grade Natural
Option B 2,500 won Low Sufficient flow 3rd grade User-friendly
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Table 3. Definition of Variables
. Sample Standard .
Category Variable Average Deviation Max Min
Sex (Male=1, Female=0) 0.33 0.47 1.00 0.00
Individual | A€ 36.00 8.24 64.00 20.00
VIR B ducation (Years)" 14.73 2.01 1800 12.00
Marriage (Married=1, Single=0) 0.74 0.44 1.00 0.00
Family 362 1.08 7.00 1.00
House Income(won)” 310.71 119.55 500.00 150.00
Residence Year 9.72 8.50 37.00 1.00
Visit (Number)® 1591 4166 365.00 0.00
Experience | NGO (Join=1, Not join=0) 0.17 0.78 1.00 0.00
Concern (Environment=1, Development=0) 0.87 0.34 1.00 0.00

1) Middle school=9, High school=12, University=16, Graduated school=18
2) 1,500,000>=150, 1,500,000-2,000,000=175, 2,000,000-2,500,000=225, 2,500,000-3,500,000=300, 3,500,000-5,000,000=425, <5,000,000=500
3) Nothing=0, 1-2 times/vear=1.5, 1-2 times/month=18, 1-2 times/week=81, everyday=365
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Table 4. Estimates of Models t and 2

Natural(D:)
Financial support(?)
ASCxsex

ASCx*age
ASC#family
ASC+eduation
ASCHvisit
ASCx*income
ASC#ngo
ASCx*concern
ASCxmarriage
ASCxresidence year

Variable Model 1 Model 2
ASC (Alternative Specific Constant) 0.5933(0.85) 0.7127(0.65)
General(A4;) 0.2314(0.87) 0.2366(0.36)
Low{A2) 0.2979(1.40) 0.3085(1.40)
Insufficient flow(B) 0.2042(0.90) 0.1961(0.84)
Sufficient flow(Bs) 0.4114(1.94) 0.4114(1.87) ©
3 grade(Cy) 0.2550(1.10) 0.2546(1.05)
2™ grade(Cy) 0.2713(1.2D 0.2814(1.20)
User-friendly (D) 0.3537(1.58) -0.3818(1.66)

0.4353(1.78) *
-0.0003(-9.48) ™"
-0.1950(-1.12)
-0.0909(-6.71) ™

0.2379(2.69) ™
-0.0372(-0.86)
-0.0016(-0.82)

0.0023(2.87) ™
-0.0191(-0.08)

1.2463(554) **

1.0367(4.25) ™

0.0503(4.21) ™

0.4270(1.81) ©
-0.0003(-9.65) ™

Sample
Log-Likelihood
Log-Likelihood Ratio (p-value)

Pseudo R? (Cragg-Uhler 2)

2,646 2,646
-810.99 —749.19
315.97(0.000) 439.58(0.000)
0.33 0.44

1) t-values are shown in brackets

2) ", "™ indicate statistical significance at the 90%, 93%, 99% confidence level
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Table 5. Estimates of Implicit Prices

Implicit Prices

Confidence interval

Attribute Level (won/month o
~household) %
Flood-damage General(A41) 879.6 0 ~ 3201
possihilities Low(A2) 1,146.8 453 ~ 1,843
Insufficient flow(Bs) 729.0 0 ~ 2,036
Instreamflow
Sufficient flow(Bs) 1,529.4 799 ~ 2,292
3 grade(Cy) 946.8 0 ~ 1,990
Water quality .
2" grade((y) 1,046.1 319 ~ 1,778
) User~friendly(D;) 1,419.3 498 ~ 2,302
River shape
Natural(D2) 1,618.2 867 ~ 2,308

Table 6. Estimates of Household Willingness to Pay for Improvement Alternatives

Flood Benefit per
Provi Opti g Instream-| Water | Form of | Household
rovince ption amage flow | quality |the river (won
possibilities /menth)
Construction of small WWTP 0 4 9 1 58624
(Seoul Univ entrance) T
Restoration of covered stream
Gwanak-gu
(Seoul Univ entrance~Sillim 9Dong) 0 0 2 4 52416
Restoration of covered
stream(Bongcheon-dong) 2 1 4 4 6,585.3
Artificial recharge(Oryu IC) & Retention 1 1 1 1 4664.1
Guro-gu pond T
Restoration of covered stream(Dorimcheon) 1 0 1 3 4,339.0
Restoration of covered
Geumcheon-gu | Stream(Siheungcheon) 4 0 4 4 6,483.1
Artificial recharge(Siheung road) 2 2 0 0 42855
Dongjak-gu Restoration of covered stream(Dorimcheon) 4 1 4 4 6,852.6
Y d - | Restoration of covered
cone g%ungpo stream(Daebangcheon) 4 1 4 4 6,852.6
Restoration_ of covered
stream(Snaboncheon) 4 1 4 4 6,852.6
Gunpo Restoration of covered
stream(Dangjeongcheon) 4 1 4 4 6,852.6
Separating wall(Dangjeongcheon) 0 1 4 0 4,087.5
Construction of small
Bucheon sewage(Yeokgokcheon) 0 4 4 4 68706
Channel Improvement(Yeokgokcheon) 0 0 4 4 5,341.2
Restoration of covered stream(Suamcheon) 2 2 4 4 6,949.8
Restoration of covered
stream(Galhyeoncheon) 0 0 2 4 52416
Anvan Artificial recharge(Sammalcheon) 2 2 0 1 4,995.1
vang Artificial recharge(Suamcheon) 2 2 0 1 | 49951
Control of heavy metal(Sammalcheon) 0 0 4 0 3,723.0
Construction of small
sewage(Sammalcheon) 0 4 1 1 5,389.2
Uiwang Restoration of covered stream(Ojeoncheon) 0 1 2 4 5,606.1
1) Grade: 0 (Nothing)~4 (Maximum effect)
2) WWTP: Wastewater Treatment Plant
394 125 20065 12AH 1039
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