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Abstract

The aim of this study was to estimate the economic value of the Paldang dam for its function against climate
change. We utilized the choice experiment method with three attributes such as drought protection (DP),
flood prevention (FP), and water purification (WP), all of which were determined at three levels: status quo,
partial improvement, and full improvement. From the survey data from 1,096 households living in the Seoul,
Gyeonggi and Incheon Metropolitan Areas, 6,576 responses were used in the model estimation. The main
results derived from a conditional logit model demonstrated that a larger willingness to pay (WTP) for improve-
ments of the functions of the Paldang dam was associated with a higher level of the DP, FP and WP
functions. The marginal WTP for DP, FP, and WP were respectively computed as 4,165 KRW, 1,583 KRW,
and 12,003 KRW. Consequently, the total value of commonweal function was calculated as 17,751 KRW.

Key words: choice experiment, climate change, conditional logit model, Paldang Lake
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Table 1. Level of attributes

Attributes Levels Description
. Low Status quo Insufficient supply of water against droughts
D ht tect
rouiun(irico)fc ron Mid Partially improved Not sufficient, but moderate support to damaged areas
High Fully improved Sufficient supply to damaged areas
Flood tocti Low Status quo Incomplete protection against floods
OOfuIIiZ‘Si:If on Mid Partially improved Not complete, but moderate measure to flooded areas
High Fully improved Complete protection for flooding
- Ficati Low Status quo 3ra grade level in Korean standard
a el;uii?iolr?a ron Mid Partially improved 2n4 grade level in Korean standard
High Fully improved 1 grade level in Korean standard
. ) Low 5,000 won
Financial support Mid 10.000 won
er year ’
pery High 20,000 won

2. MENM JHd ek,

CRO|A= 2A)3} 2220]| 0J3F Al 3K choice set) 22 djot = 34702 Yelton, shue] Ay
& FEISP] SIo) AR Y B0l QB ATA  of kel 274o) Mkt 7|Ehore ANE A
2] (experimental design)o] It AeitietEo] S5 187](D-efficiency=2,08; D-error=0,48)2] tjet 3
Apo] A ghEof| S nAA HuEw, 25 o= S ek Ly 18711e] Ao gk
BAAES T517] 913t A (orthogonal) T AR 2 3k SEloA AAJBH AL HIERQHE Z7}A]

2l B3 o] v)h ot 7] EZAJ(TIA: Independence
of Irrelevant Alternatives) 2 Aok $HCHHanley,
et al, 1998). 7|SH3} tu] Tt 71529 3714 &

4 22 Y] o A E] Jlem, At &0l

$ PET o4 3 4

THuwu

szom AgEd Wt %

o choice option(¢]= AXx
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SHA| %‘3}. ofdlj 2] (Figure 1) 1871¢] et

% sthe] ofajolet,

Functions Choice Option Choice Option Choice Option
Partially improved Fully improved
Drought
. (Not sufficient, but moderate support (Sufficient supply
protection
to damaged areas) to damaged areas)
Status quo Partially improved =
Flood .
. (Incomplete protection (Complete protection
protection i '
against floods) for flooding)
Fully improved Status quo
Water
o (1st grade level (3rd grade level Choosing
purification ] }
in Korean standard) in Korean standard) neither option
Financial
support 10,000 won 5,000 won
per year

Figure 1. Example of choice set
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Table 2. Respondents profiles

) ! Type A Type B % —test
Demographic Profile N % N % N % pXi Value
Gender
Male 177 50,0 178 48,9 187 49.5 958
Female 177 50,0 186 51,1 191 50.5 ’
Age
20s 80 22.6 85 23.4 90 23.8
30s 92 26.0 95 26.1 98 25.9
40s 87 24.6 86 23.6 92 24.3 1.000
50s 60 16.9 58 15,9 61 16.1
60s or older 35 9.9 40 1.0 37 9.8
Marital status
Single 137 38.7 145 39.8 152 40.2 011
Married 217 61.3 219 60.2 226 59.8 ’
Occupation
Profession 189 53.4 184 50.5 190 50.3
Merchant 18 51 27 7.4 31 8.2
Production 21 5.9 15 4.1 18 4.8 A4T77
Service 15 4.2 27 7.4 24 6.3
Unemployed 111 31.4 111 30.5 115 30.4
Residential area
Seoul 180 50.8 200 54,9 220 58.2
Gyeonggido 139 39.3 134 36.8 131 34,7 .340
Inchon 35 9.9 30 8.2 27 7.1
Monthly household income (unit: 10,000 won)
99 or less 7 2.0 11 3.0 6 1.6
100~199 28 7.9 20 5.9 29 7.7
200~299 54 15,3 54 14.8 53 14,0
300~399 58 16.4 78 21.4 65 17.2
400~499 62 17.5 72 19.8 70 18.5 .829
500~599 60 16.9 51 14.0 56 14.8
600~699 26 7.3 23 6.3 31 8.2
700~799 25 7.1 26 7.1 28 7.4
800 or more 34 9.6 29 8.0 40 10,6
Education
Grade school or less 12 3.4 12 3.3 8 2.1
Middle school 106 29.9 116 31.9 99 26.2 330
High school 187 52.8 197 54.1 221 60.1 ’
College or over 49 13.8 39 10,7 44 11,6
The number of visit
0 197 55,6 221 60.7 236 62.4
1 75 21,2 60 16.5 62 16.4
2 52 14.7 52 14.3 49 13.0
3 19 5.4 17 4.7 16 4.2 173
4 3 0.8 2 0.5 3 0.8
5 or over 8 2.3 12 3.3 12 3.2
Total 354 100.0 364 100.0 378 100.0
n=1,096
A (p=.340), 25(p=.829), E4(p=.330), =k A Sl AA & &880l T
G S (p=.773) T9 Qg A Wyt S o do] THUY=|A| ghotth= Mol I+t TAA 3%
Holzol glof M Zlol Aol/h gl AoZ et o] B SHAE] s Merhere] BrbEck

Wk ol= AlfE vlEEehETEo] s A%
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9] A== A4 Cronbach’s afbE ZEZ3MUTH = AAEC 1 9] (Table 2)9}F (Table 3)of AAE
((Table 3) =), A=E 756, Al - AA1A HQla) 7153t 9l 3k
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o, A 23 eigen Ffo] 1.0 o171 27H9] 8.10] 7] 2R 22 BES 245k Aul= (Table 5)0f AA]
SHA3} QIAF FHHET QlAloflA 7|28 (Model 1)9] A% % 6,576712]
Bartlett's 74442 7|3H2 2l Kof| AME|Qlom, LLFZFS —6768.53,
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Table 3. Factor analyses of climate change and environmental protection items

Factor and items Loading
Climate change (EFA «=0,782; Eigenvalue=2, 908; Variance explained=48,47%)

Recent catastrophic events have been caused by the climate change, 187
Scientific information about the climate change should be provided to every citizen, 767
This is the time to discuss how to adapt to climate change, not to argue, 127
The national counterstrategy against the climate change is too passive. 689
The climate change is due to human activities, not natural phenomena, 626
Preparation for the climate change must be a primary objective of national policy 554

KMO=,832; Bartlett’s test of sphericity: x*=1621,68, df=15, p{ 001
Environmental protection (EFA «=0,856; Eigenvalue=4,056; Variance explained=50,70%)

The environmental protection helps improve the quality of life, 795
With the environmental protection, everybody wins eventually, 170
The health threat of air pollution is more serious than people perceive it to be .170
Global warming is still ongoing, 748
Protecting the environment is beneficial to my health, 142
The climate change is affecting everyone in real time, 654
The survival of wild animals has been threatened by the modern development method, 612
A clean environment is providing good opportunities for recreation, o7l

KMO=_892; Bartlett's test of sphericity: *=3221.70, d£=28, p{ 001
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Table 4. Definitions and codes of variables

Attributes level Name Code Mean S.D.
] Low: Status quo Dy, 0, 0) - -
Drought protection Mid: Partially improved Dy (1. 0) 0.20 0.40
function
High: Fully improved Digin 0, 1) 0.24 0.43
) Low: Status quo Fr, (0, 0) - -
Flood protection Mid: Partially improved Fupa 1, 0) 0.22 0.42
function
High: Fully improved Frion ©, 1 0,22 0.41
o Low: Status quo W,ow 0, 0) - -
Water purification Mid: Partially improved Wisa 1, 0) 0.22 0.42
function
High: Fully improved Weign 0, 1) 0.22 0.42
Financial support W5,000, ¥10,000, %20,000 Bid 0.5, 1.0, 2.0 0,78 0.75
Gender Gen Male=0, Female=1 0.51 0.50
Age Age Ratio measurement 40,42 12,43
Marriage Status Mar Single=0, Married=1 0.60 0.49
Education (years) Fidu Ratio measurement 16.14 2.62
Socio—economic Monthly Household Income Inc Ratio measurement 462.0 207.2
variables Occupation Job Profession=1, etc,=0 0.51 0.50
The number of visit Vst Ratio measurement 0.83 1.43
Residential area Area Gyeonggi=0, etc,=1 0,37 0.48
Climate change perception cC Factor score 2.50 1,83
Environment preservation EV Factor score 2.51 1,82
Table 5. Estimates of conditional logit models
Model Model I Model II
Variable Coefficient S.E. t—Value Coefficient S.E. t—Value
ASC -0.,037 0,060 —0,62 *** —2.968 0,337 —8,81 *¥*
Dy 0.279 0,046 6,09 *** 0.280 0,046 6,11 ***
Dijign 0,246 0,043 5,75 *%* 0,249 0,043 5,81 ***
Py 0.105 0,043 2.45 ** 0.107 0,043 2,47 **
Frign 0.161 0,044 3,70 *** 0,164 0.044 3,75 ***
Wiia 0,514 0.045 11,33 *%* 0.515 0.045 11,33 ***
Wiign 0,804 0,044 18,14 *** 0,808 0.044 18,17 ***
Bid —-0.669 0.030 —21.96 *** —-0.673 0,031 —22.03 ***
ASC* Gen -0,074 0,056 -1.34
ASC* Age -0.006 0,003 —2.29 **
ASC* Mar 0,000 0,000 1,79 *
ASC* Fdu, -0.129 0,057 —2.27 **
ASC* Inc -0.072 0.071 -1.02
ASC* Job 0,004 0,011 0,40
ASC* Vst 0,203 0,023 8,71
ASC* Area 0,001 0,056 0.02
ASCCCA 0,208 0.039 5,31 *¥*
ASCFENV 0.670 0,061 10,96 ***
LogLikelihood —6768.53 —6656.45
Pseudo— R* 0.146 0.178
Sample Size 6,576 6,576

Note: #:#% k! Significance at 1%, 5%, 10% level,

B B

SAMME ForE 1%, 5%0IM T woR H(He A 7159 w0l mes, 7Y 4t 710
Fo7 EEHe, ole 4 S48 w0l S ofdeE aid Y 582 SRS dete
Al A ol visl AEtiotES AdEd &80 45 ofth

e gttt & 7REuls] WA 7led SuE ES 2 e A diotite s AR EA SRt
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Table 6. IIA test results

Alternative dropped A (dE=T) p—Value
Option 1 11,88 106
Option 2 12.10 .098
Option 3 352
T2 AvE AuEY] Y8 dioHd=r(alternative  Tf wEbA A 7HYS S5 oz ERIHICH

specific constant: ASC)8} AFZ] « A ¥Q1 7He] 4

SAEYS RN 9 292 S, Mok T
oA F-0 4ol o Ak Aolt giglon, w

qol AY= o) a4

A G2t 0 AoE ERIEI
(LLF=—6656.45; Pseudo—R?=0.178), £-4] Zilo]
o=, A< 05T AEE(p< 05),
(pC10)7F FofRt Q3 wIA|aL lglen, H3s W
= S 0D & W=7} #3505 A AHE 7St
+ Hlofl AEJATE EASHE A o= YRt 3L
AP Mg £YF 71sHslel S RT Q1A F a9l

A FoE 12014 FofRt A(H) 9] aE Hile
71513} ¢l Alo] £ ?If—_mi 2 Hoof sl

., &

Jl

soke Aol gk %EJ%EP. Olﬁii A} ofx] 4
3 g 2o g ATEAS A el Wbt ol

A= RE= 355 7FsA gk

ClEo], (Table 6)-& Feh tieh 7He] =34
(independence of irrelevant alternatives: I1A) 7}4
off tgt FAF 23S HERHAL gt Hausman H7 2
ol w2, 2} o] Aloel mE 9] glof, mas
2437 BAA R BAAlN: At mEHg

Table 7. Estimates of implicit prices

% tg— H 7hel E*O] HHg % Model IS
o) w2 A=A S A
5130, of= (Table Ty} A}, 7} &/dof| Tzt 3+
AEgHel 472> Krinsky & Robb(1986)2]
Monte Carlo M A2 Eaf A5, —EAF
2 dleb(Delta Method)S: 0|83 E&3lgic}, A}
of W=, 7} £49 MWTP= 7R3 A|eh S
71%-9] Mid—-level©o|A] High—level 22] 7412 A |5t
W= HaloA FAFCR o5kl et

WA, 7FaEA 7159 S Ao sl S
wo| Y] F3t Al (Low—level) ol A F22] 74l
oz wjsff A|Hof 217 A 7Fsshd 7B--(Mid-level),
7V A7k 4,165Q(F A 2,761, A 5,570 <]
71 AEoAplo] Hgsle Zowm FAEoH
(£=6.20), BEA 2] 2(Mid—level) o]l | ZH3F 7)4l0]

o|Fo1R= THA|(High—level) 2 7H@_E1—t— 2L A4
FroshAl Rk Tl 71e gAl =Tt
AN e (Low—level) o A 724 7H Alo] o] o]

A= Ao(Mid-level) o< 1,583 U (XA 3329, Hoj
2,8359¥) 9] 7H7t mEE o W(+=2.32), X TA
oA Ao 29| 7L SAK R vl-olsk3ict.

. Implicit prices (£—Value Confidence

Attribute Level (unifﬁ Wonp/year—(househol)d) interval 95%
. . Low — Mid 4,165 (6,20 ) *** [2,761~5,570]

Drought protection function Mid — High 467 (<076 ) ns [~1,673~739]
Flood protection function Low — Mid 1,583 (2.32) [332~2,835]
Mid — High 852 (1,27 ) n.s. [-460~2,164]
Water purification function Low = Mid 7,651 (10.36 ) = [6,235~9,067]
Mid — High 4,352 ( 6,63 ) *** [3,066~5,639]

Total WIP

17,751 (13,52 ) *** [15,179~20,325]

Note: ### %! Significance at 1%, 5% level,
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