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Abstract : There is a Conjoint Analysis to estimate the environmental value of natural river restoration
project of Inchon Metropolitan City’s small River: Gong-chon Stream, Gul-po Stream, Seung-gi Stream,
Jang-su Stream. In order to find out the optimal expense condition, we tried to estimate the possible
payable amount. According to the analysis, almost all people are willing to pay 15,000 Won. In case
of the river types, the people liked 10 cm’s depth of water and there should be brook trail, convenient
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facilities and flood plain at the stream edge space. But it is impossible to build these facilities with

minimum fare 15,000 Won per a household. If the necessary expenses set high, the tax resistance of

the local residents will be increased. So, in consideration of the analytical results of the attribute level,

we draw five alternatives. This study is based on the results of Incheon metropolitan City residents’

survey, and there is Conjoint Analysis to estimate the environmental value of natural-type river project

of Incheon metropolitan City. If it is reflected the special assume factors of this study, and if there is

exact environmental value estimation of the various river quality through different analysis, then it

will become a study of high utilizing.

Keywords : Natural River, Conjoint Analysis, River Restoration Projects
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Table 1. Status for Natural-river Project of Incheon (Incheon, 2011)

Division Seung-gi Stream Gul-po Stream Jang-su Stream Gong-chon Stream
Namdong-gu, Bupyeong-gu, Namdong-gu, Seo-gu,
Location Guwol-dong ~Namdomg | Cheongcheon-dong ~ Jangsu-dong ~ Gongchon-dong ~
Retarding basin Gyeyang-gu, Haya-dong Seochang-dong Gyeongseo-dong
Length(km) 6.2 6.08 391 43
Width(m) 45~100 35~110 2127 20~50
Completion of work July 2009 October 2008 December 2004(Phase 1) July 2009

Figure 1. Target stream of research
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Table 2. Comparison of SP and RP(Morikawa, 1994)

Division SP RP
Preference Preferences of potential situation Result of actual situation
Alternative Preference survey of potential alternative Realistic Alternative

No measurement error .
Multicollinearity by design Possible measurement error

Attribute . o Correlation attribute

Exclusion possibility Limited variation
Extended variation
Set of selection Alternatives Can be determined in advance Vague
Response number Response can be repeated 1 per person
Response format Various forms Choice method
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Table 3. Environmental Value Estimate Method of Previous Researches

Study Attribute Willingness to pay Researchers Note
the valge of nan.lral and - Natural attribute -56,061won Focused on Local
recreational attribute of . . Bae(2002) . . .
. - Recreational properties - 51,668won residents in Hongjecheon
Hongjecheon
Economic benefits by | - Improvement of Free time and | - About 1,735won
improvement of the Han |  sightseeing attribute Cho and Shin(2005) | Focused on Seoul citizen
River water quality | - Secure species diversity - About 1,915won
Estimation of the - Risk of death - 1,4911won
Environmental Costs for | - Risk of illness - 0.0545won ..
Air Pollution Impact of | - Dust damage - 789.28won Yoo etal.(2003) | Focused on Seoul citizen
the Seoul Metropolis | - Visibility distance damage - 789.28won
Estimate the value of the | - Wildlife habitat features -2,559won ..
Han River Estuary - Esthetic and Cultural function - 1,178won Kuwrk et al.(2006) | Focused on Seoul citizen
Measuring the .
Environmental Value for - River form Seoul Development
onme e Water quality - 23,355won coul DEVEOPIIENE | B ocused on Seoul citizen
Ecological restoration of Institute(2003)
- Waterfront
Cheonggyecheon
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Table 4. Attribute and level for Choice Modeling of Incheon River Restoration Plan

Attribute Attribute level
River form Artificial-river Natural-river
Depth of water Dry wash 10 cm 30 cm
Waterfront No Flood plane Flood plane Flood plane + Trail Flood plane + Trall -
Accommodations
o 10,000Won/Household/ | 15,000Won/Household/ | 30,000Won/Household/ | 45,000Won/Household/
Willingness to pay
Year Year Year Year
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Figure 2. Photos used on the survey(Park, 2009)
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Table 5. Profiles extracted through Orthogonal planning

. Willingness to pay
No. Rivers form Waterfront Water Depth (Won/Household/Year)
1 Artificial No Flood plain Dry wash 15,000
2 Natural Flood plane 10 cm 10,000
3 Natural Flood plane + Trail + Accommodations 30 cm 45,000
4 Natural Flood plane + Trail 10 cm 45,000
5 Artificial Flood plane + Trail + Accommodations 30 cm 30,000
6 Natural No Flood plain 30 cm 10,000
7 Artificial Flood plane Dry wash 30,000
8 Artificial Flood plane + Trail 10 cm 45,000
9 Natural Flood plane + Trail Dry wash 30,000
10 Artificial Flood plane + Trail + Accommodations 10 cm 45,000
11 Natural No Flood plain Dry wash 15,000
12 Artificial Flood plane 10 cm 30,000
13 Artificial Flood plane + Trail Dry wash 45,000
14 Natural No Flood plain 10 cm 10,000
15 Artificial Flood plane 30 cm 30,000
16 Natural Flood plane + Trail 30 cm 45,000
17 Artificial Flood plane + Trail Dry wash 30,000
18 Natural Flood plane + Trail + Accommodations 10 cm 15,000
o 39, ARIIE BHE o]83te] NG 20139 82~99 Apololl F 150 HAFOR o
2 ZA5) S S Beloleit e A olAitt,
S AAstoto} Gk, 7] AL SHAE olshat
7] A FAAE sk AHA|s] Argstofof g, I, A+ 9 7%
A gl 2457] S1o) sk e A ek
= L gt ANES AH zdsl =
Holo oln 7(4°§/<ﬂ10§ Hﬂ]—ﬂ}—‘—ﬂ—g—&ﬂx}- ‘_ﬁ:lloﬂj\‘]LE-w_ﬁoEE JTJ‘%OI—L -—-i
Tl 2w u— T T A2 oH . ° = B 9.0 A]5N=lod
oA Z=A A 71T ot AAR-E o] gato] AXJIE BAE Adstgl
T A E g I - -
o, sHAF o8] 282 steh wy @] e
TEAM ME A} HiH N
9 BEds 42RA gY H m2oplo] AAEE 97} et 2 AFolA
& AolAe A BEes ASSP] 98l Faul  @axo) wiadel Zaate 187)9) 7t=S AAEtL
et al (2009)°] N S AN ZRIFA  o]2 Lo} MY HEsks ZRulYRE 94
G*Power 3.1= ol83to] AXQIE 42 A 2 92 AXsi=2 514k wehd, AxQE 223
& RS ARESAT AR 7IES AR o A9 doje g4L &9ldolE R AAstgon,
& 71Zee] BRI 015, RASE@=0.05.  RAYAGHE oA Fehot S B WEAE
A4 05%2 ARSI A% AT} Ha RS 2 243 A Eeodle HeNEs ot on
107902 Yepgtty, AR A2 223, A, SPSS 18.02 o] 8dte] ZARQIE B &S Adsigl
$710, FRUFY AT SPH OL87(EE, A o WA SuA HEsh A4E A B &
5). I 7Y B olgE oA ff FUE g 3o A FREe} 7 S BRIl &
Aol A T F2H] FE(simple random sampling) 25 A EH 3 Table 63 2T},
WAOR AIAY 2AS B AES Sk AF04 4§ AEAE BH9 Pearsone]




0|4 - el - {2 / AXRUE EMZ 0186 Xt oHH0l Chist StARIRO| TIRIFH 427
Table 6. Partial value of attribute level and Importance for attribute of total respondents
Attribute Importance Attribute level Partial value
) Artificial - river -2.957
River form 10.808 -
Naturally — river 2.957
No Flood plain -6.672
Flood plain -8.912
Waterfront 37.176 - -
Flood plain + Trail 6.155
Flood plain + Trail + Accommodations 9.428
Dry wash 1.260
Water depth 8.950 10 cm 3.780
30 cm 2.520
No willingness to pay 5.487
10,000Won 10.973
Willingness to pay 43.066 15,000Won 27.433
30,000Won 21.947
45,000Won 16.460
% Pearson’s R = 1.0, Significance = 0.00, Kendall’s tau = 1.0, Significance = 0.001
ARG kendall9] taugh HF 102 W I WA SHA 2 AlLshe A ARIE 24
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Figure 3. Analysis Results
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Table 7. Preferences of respondents

. Willingness to pay
No. Rivers form Waterfront Water Depth (R el )
1 Natural form Flood plane + Trail + Accommodations 10 cm 15,000
2 Natural form Flood plane + Trail 10 cm 15,000
3 Natural form Flood plane + Trail + Accommodations 10 cm 30,000
4 Natural form Flood plane + Trail 10 cm 30,000
5 Natural form Flood plane + Trail + Accommodations 10cm 45,000
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