-y X B E B E R DOI: 10.3741/JKWRA.2008.41.1.101

AL 1SR - 20084 1)
pp. 101~113

AIBMENMTL CHOH TTIXISE 0123 CHQlO| BIOIM
Evaluation of Alternative Benefit
Using Choice Experiment Method and Alternative Evaluation Index

xg % AO_I* / _g_ 7I Ai** / 0| 7EI Ao*** / -I?r xl_l iH****
Chung, Eun-Sung / Kong, Ki-Seo / Lee, Kil Seong / Yoo, Jin—Chae

Abstract

Cost-benefit analysis was conducted to propose the best alternatives for integrated watershed
management. Benefits of all alternatives were estimated combining results of choice experiment
method with alternative evaluation index (AEI). Choice experiment which is a kind of stated
preference techniques was applied to six regions since the Anyangcheon watershed was divided into
six according to spatial characteristics and conditions (potential hazard and location). Alternative of
NB > 0 must be considerable since they are economically and technically feasible.

keywords : Integrated watershed management, Cost-benefit analysis, Choice experiments method,
Alternative evaluation index, Anyangcheon
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Table 1. Design Stages for Choice Modelling (Bateman et al., 2002)

Stage

Description

1. Selection of
attributes

Selection of relevant attributes of the good to be valued.

This is usually done through literature reviews, focus group discussions or direct
questioning. Sometimes they may be self-evident because of the nature of the
problem. A monetary cost should be one of the attributes, to allow the estimation
of WTP.

2. Assignment of

The attribute levels should be realistic and span the range over which we expect

levels respondents to have preferences, and/or should be practically-achievable.
Statistical design theory is used to combine the levels of the attributes into a
number of alternative environmental scenarios or profiles to be presented to
respondents.
Complete factorial designs allow the estimation of the full effects of the attributes
3. Choice of upon choices: .that includes the effects of eac.h of the. individual attribut.es
experimental pre.ser?ted ("rnam effect§’) .and the .extent to Wthh behavior is co.nnected. with
design variations in the combination of differenct attributes of offered ('interactions’).

These designs often produce an impracticably large number of combinations to be
evaluated.

Fractional factorial designs are able to reduce the number of scenario combinations
presented, with a concomitant loss in estimating power, Le. some of all of the
interactions will not be detected.

4. Construction of

choice sets

The profiles identified by the experimental design are then grouped into choice
sets to be presented to respondents. Profiles can be presented individually, in pairs

or in groups according to the technique being used.

5. Measurement of
preferences

Choice of survey procedure, and conduct of survey.

Table 2. Level and Values of Attributes

Attribute Levels I II I v A% VI
Dangerous (5) Base
Partially dangerous (4) A
Flood
damage Moderate (3) Base As(Target)
ossibi%it Partially safe (2) Base Ay Base Base Base
b Y | safe (1 Aj(Target) | Ax(Target) | A1(Target) | Ai(Target) | A;(Target)
Ideal (0)
Dangerous (5) Base
Instreamflow Partially dangerous (4) Base Base Base Base B
denletion Moderate (3) B B Bi(Target) By Bsx(Target)
ospsibilit Partially safe (2) Bo(Target) | Bo(Target) Base Bs(Target)
P Y| safe (1) Bi(Target)
Ideal (0)
Dangerous (5) Base Base
Water Partially dangerous (4) G Base C1
quality Moderate (3) Cy(Target) G Cy(Target)
deterioration | Partially safe (2) Cy(Target)
possibility | Safe (1) Base Base Base
Ideal (0) Ci(Target) Ci(Target) | Ci(Target)
Financial 2,500 won 2,500 2,500 2,500 2,500 2,500 2,500
o+ 5,000 won 5,000 5,000 5,000 5,000 5,000 5,000
SUPRO 10,000 won 10,000 10,000 10,000 10,000 10,000 10,000
T Base: @APdE|, Target: SX5=
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<Question> For each set of options(include status—quo) presented, we would like you to select

one option which you would choose for the Region 1 ( )
Lose Take
Tax for the
Anyangcheon Flood.d.a .”?age Instreamflow Water quality
watershed possibilities
improvements
Status—quo
. 0 won Dangerous (5) Moderate (3) Dangerous (5)
option @D
Option @ 10,000 won Dangerous (5) Partially safe (2) Moderate (3)
. . Partially dangerous
Option @ 5,000 won Partially safe (2) Moderate (3) )
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Table 4. Estimates of Models 1 and 2

Variable I il I
Flood damage 1 up 0.0198  (0.18) 0.1159  (0.37) 0.1522 (1.05)
mitigation 2 up 01512 (1.22)
Prevention of 1 up 0.4694  (250) ™ 0.1321  (1.33) 0.0398 (0.23)
instreamflow - -
depletion 2 up 0.9578  (5.20) 0.2052  (217)

Water quality 1 up 05620 (5.23) ™ 0.4597 (1.33) 0.2465 (1.45)
enhancement 2 up 06802 (1.96)
Financial support(P) -0.000095 (-4.61) ™" -0.000791 (-4.56) ™" -0.000163 (-4.89) ™
ASC 49992 (353) ™ -1.6695 (-2.78) ™ -4.6946 (-2.35) ™

ASCxsex -0.0448 (-0.15) 0.5222  (0.86) 0.0383 (0.09)
ASCxage -0.0433 (-2.22) * -0.0496 (2.87) ™ -0.0566 (-193) "
ASCxfamily -0.1898 (-4.49) ™ 0.1511 (1.81) " 0.5641 (2.38) ™
ASCxedu -0.1297 (-1.85) " 0.2087  (0.82) 0.3121 (359) ™
ASCxvisit 0.0038  (1.55) 0.006193  (6.71) ™ -0.002745 (-2.16) ™
ASCxincome 0.0033 (252) ™ 0.001753  (1.87) " 0.003472 (1.66) "
ASC#*ngo 1.6336 (1.17) 0.7874  (0.08) -1.6395 (-253) ™
ASCxconcern -0.8832 (-2.27) ™ 0.006161  (0.65) 0.7866 (1.59)
ASC+marriage 06027 (1.29) 0.8311  (1.05) 2.7384 (2.85) ™
ASCxyear -0.0188 (-0.85) -0.0256  (0.84) -0.005381 (-0.20)
Number of samples 702 504 288
Log-likelihood -558.78 -375.12 -231.45
LOg*likehl})]OOd Ratio 424.9(0.000) 291.56(0.000) 169.89(0.000)
Pseudo-R” 0.51 0.38 0.50
Variable \% v VI
Flood damage 1 up 0.0853  (0.47) 0.0198  (0.18) 0.2567 (1.34)
mitigation 2 up 0.8933 (4.08) ™
Prevention of 1 up 1.3647  (5.74) ™ 0.2181  (0.80) 0.2130 (1.01)
instreamflow » i
depletion 2 up 0692 (251) 0.4264 (2.03)
Water quality 1 up 0.2065  (0.77) 05459 (1.78) " 0.0730 (0.30)
enhancement 2 up 0.8083 (2.63) 0.5575 (2.33) ™
Financial support(P) -0.000249 (-5.70) " -0.000106  (0.91) -0.000122 (-4.76) ™
ASC -0.4170 (-0.24) 1.73 (=327 ™ 0.6778 (0.56)
ASCxsex 09671 (1.51) 052  (0.87) 0.0377 (0.14)
ASCxage -0.007079 (-3.50) " 02199 (241 ™ -0.0574 (-3.07) ™
ASCxfamily 0.00425  (0.12) -0.5918 (-3.12) ™" 0.1617 a7 -
ASCxedu 0.004905  (0.06) -0.2609 (-2.51) ™ 0.1370 (2.45) ™
ASCxvisit 0.00898  (2.20) * 0.002188  (1.45) 0.0065 (1.86) *
ASCxincome 0.005878  (2.78) ™ 0.002102  (1.00) -0.0004 (-0.38)
ASC#ngo 19168  (1.58) 11737 (0.97) 0.3738 (0.81)
ASCxconcern -0.3241 (-0.68) -0.3866 (-0.90) -0.9358 (-3.32) ™
ASC*marriage -0.8671 (-2.11) ™ 1.2925  (1.00) -0.6489 (-18D) "
ASCxyear -0.065 (-2.39) -0.0329 (-1.21) 0.0019 (0.10)
Number of sam
Log-likelihood bles —2312.4812 73033% 75566?32
Log-likelihood Ratio(p-value) 169.89(0.000) 202.03(0.000) 309.91(0.000)
Pseudo-R’ 0.50 0.48 0.43
D57 e SR E 10%, 5%, 1%4 BAGCR felghe o)
BEKERBERNE
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Table 5. Estimates of Implicit Prices

. . Present Target Implicit Prices
Bz A Level Level (won/month-household)

Flood damage mitigation 2.5 1 208.4
. . 3 4941.1

I = Prevention of Instreamflow depletion 35
2 10,082.1
Water quality enhancement 2.5 1 5,915.8
. 3 1,465.2

Flood damagemitigation 3.5
2 1,911.5
. . 3 1,670.0

II * Prevention of Instreamflow depletion 35
2 2,594.2
. 3 5811.6

Water quality enhancement 4
2 8,599.2
Flood damage mitigation 1 0 933.7
m Prevention of Instreamflow depletion 1 0 244.2
Water quality enhancement 1 0 1,512.3
Flood damage mitigation 35 3 362.6
IV Prevention of Instreamflow depletion 2 1 5,480.7
Water quality 1.8 1 829.3
Flood damage mitigation 1 0 2,203.8
. . 3 2,057.5

Prevention of Instreamflow depletion 4
A% 2 6,528.3
. 3 5,150.0

Water quality enhancement 4
2 7,625.5
o 3 2,104.1

Flood damage mitigation 4
2 7,322.1
. . 4 1,745.9

VI Prevention of Instreamflow depletion 5
3 3,495.1
. 4 598.4

Water quality enhancement 5
3 4,569.7

* Region I, I, V&=
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(4) Region IV

29 13} 23 204 FRAFE] BEE 7 44
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(5) Region V
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Fig. 1. Concept of Continuous WTP Estimation
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Table 6. Estimation of Benefit

llETariie Standardized
Name of | Evaluation Index AR Estimated | Benefit
alternative (AED WTP (won/year) nurélfber wo( ! 39gar)
a; Quantity | Quality | Quantity | Quality household | B(a ;)
fz(di) le(dz‘) f3’(6li
R4 0.537 0.493 0.13 027 | 2,2038+%0.13%2+5,150+0.27+2 = 3,296.0 3,430 11,305
. 1,670%0.18%2+{5,811.6+(8,599.2-5,811.6)
S1 0.549 0.676 0.18 0.88 £(088:2-1)} = 85314 28,790| 246,617
1,670%0.09%2+{5,811.6+(8,599.2-5,811.6)
S2 0.527 0.663 0.09 0.84 £(08442-1)} = 82375 44,878 369,680
P2+S3 0.504 0.572 0.00 0.53 1,512.3 16,936 25,612
S4 0.604 0.711 0.40 1.00 1,745.9+0.40%2+4,569.7 =5,966.4 9,241 580,179
{1,745.9+(3,495.1-1,745.9)%(0.63%2-1) }+
S5 0.662 0.67 0.63 0.86 5984+(4,569.7 fs(a;)=5984)% 87,767| 498,274
(0.86%2-1)}= 5,677.2
U2 0664 | 0415 | 064 | 000 LA SABIL AN 0642 DI gan 11l 744 894
= 22357
S4+U3 0.612 0.608 0.43 0.65 1,745.9+0.43%2+4,569.7 = 6,078.2 97,241| 591,044
{1,745.9+(3,495.1-1,745.9)%(0.83%2-1) }+
S5+U4 0.712 0.658 0.83 0.82 {598.4+(4,569.7-598.4)%(0.82%2-1)} = 87,767 531,422
6,054.9
W1 0.754 0.415 1.00 0.00 3,495.1 333,154| 1,164,406
Table 7. Net benefit and BC Ratio of Alternatives
Name of Period Net Benefit BC rati
Alternative (years) (won) rato
R4 25 25,7166 1.18
S1 100 -10,421,993 0.33
S2 100 -17,569,230 0.30
P2+S3 100 33,430,388 5.18
S4 100 -28,018,277 0.30
S5 100 -33,179,149 0.24
U2 25 8,717,984 4.40
S4+U3 100 -28,834,151 0.30
S5+U4 100 -33,530,475 0.25
W1 25 4,443 519 1.34

6. CHoke| MEH (Step 10)
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