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A comparative study of bias controlled benefit estimation for
contaminated soil purification: case in Sihwa national industrial complex
e
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Abstract

This study compares the willingness to pay (WTP) for purification of contaminated soil in
Sihwa National Industrial Complex (SNIC). The value of SNIC is elicited by using the sample
selection model and controlling the existence of sample selection bias. To compare the value
of the project fourt type of logit models are applied: Single-Bounded Dichotomous Choice
(SBDC) CVM, Double-Bounded Dichotomous Choice (DBDC) CVM, Type-I Tobit model and
Type-II Tobit model. The estimated WTP for SNIC contaminated soil purification is 6,279
won/month/houshold in SBDC, 2,188  won/month/household in DBDC, 1,214
won/month/household in Type-I Tobilt model, and 2389 won/month/household in Type-II
Tobit model with bias control. Therefore, the WTP is overestimated 3 times when the sample
selection bias is not controlled in the estimation.
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Keywordss = Soil Contamination, Sihwa National Industrial Complex, Contingent Valuation Method,
Bivariate Model, Bias control
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Table 2. Result of response by bid amount

1* Bid [Y-Y] | [Y-N] | [N-Y] | [N-N] | Total
2,000 KRW | 16 17 1 46 80
5000 KRW | 17 7 5 57 86
10,000 KRW | 6 18 6 55 85
15,000 KRW | 0 10 4 67 81
20,000 KRW | 0 6 6 69 81
25,000 KRW | 0 5 1 81 87

Total 39 63 23 375 | 500
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Table 3. Definition and summary statistics of variables
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st

Category Variable Definition Mean | Std. dev.
need of environmental function(1)
ttd .904 ;
Characteristics of | need needlessness of environmental function(0) @ 4305
AT ngo participant(1) non-participant(0) 0.016 0.126
donation | donate(l) not donate(0) 0.218 0413
adjacent |on site(1) near the site(0) 033 0471
Spatial : less than 1 year(l) from 1 year to 5 years(2)
S A 0.97
characteristics period from 5 years to 10 years(3) more than 10 years(4) Sz L
engage |work in(1), work outside(0) 0.626 0.805
age 20s(1) 30s(2) 40s(3) 50s(4) 60s(5) 70s(6) 3.574 1271
jobl exalted rank, specialized rank (1) : . 0.056 0.230
criteria of dummy
job2 | clerical job, engineer (1) ~ (jobO : unemployed, 0.652 0477
job3 | technical and sales work (1) student, homemake) | go5a | g4ty
Social-Economic | education | more than college (1) less than college (0) 0.392 0.489
characteristics less than 1 million(1) from 1 million to 2 million(2)
from 2 million to 3 million(3) from 3 million to 4 million(4)
income | from 4 million to 5 million(5) from 5 million to 6 million(6) 3.976 1429
from 6 million to 7 million(7) more than 7 million(8)
(unit : KRW/month) o
type | detached house(1), besides(0) 0.15 0.357
Amount of bid bid 1% bid (2k/5k/10k/15k/20k/25k) (unit: KRW) - -
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Table 4. Test of differences between
respondents and protests
3 Response bid Protest bid
Variable Z-stat.
Mean |Std. dev.] Mean |Std. dev.
adjacent | 0360 | 0481 | 0314 | 0465 | 22.079"
age 41749 | 12.514 | 39462 | 12.691 | 41.373"
period | 5383 | 1.896 | 5403 | 2020 |-2.372°
engage | 0983 | 0968 | 0434 | 0623 |147438"
need 0914 | 0281 | 0.898 | 0303 |12484"
ngo 0034 | 0182 | 0006 | 0078 |43.827
donation | 0.989 | 1.561 | 0372 | 1.054 |101.334"
edu 3829 | 1181 | 359 | 1075 | 46672
income | 4029 | 1432 | 3935 | 1.398 |14.926"
type 0114 | 0319 | 0169 | 0376 |-36.891"
b o s 525
Note: # means the null hypothesis was rejected at the .05

significance level.
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BEAEHICH

SE HIECE 4% Amel /idd A CVM
AEE HIEHOR Type- 1 EHIFEOR =g 2
1= AAISHAILC

Model 19 E&HEE= XE AAISA] tist
F8 OoFon, AgdHs=zZE Aux] 2F4
Lol(age), AF7IZHperiod), SAIIR
(engage), E¥9  HQMMmeed), 7|ROE
(donation), AN (joby), A5 (income), AF
E(type), MAIZH(bid)o] AEHEIQICE FEZET,
Wald chi2 AE0IA 1% FolsolA] AwHa9]
A7 0olgks AR E 716l 1t gt
2 fanjgt #RIge g1 = AUk ARACE
engage®t bid7} 1% ROlFEOIA ROl AaE
BT BHHol| adjacent, age, need, education,
job, income, type ROl & NR= ACE
SOILIRICE. bid W49 A%, FEHE (@S
ZIEZ FAIEY0] sopales SEAle] XIE9
Aks HORl= 2 oujstEz AAIE Mistol o
5lo] SEHARES Qlalo] A vidE ikl & &+
RACL Model 9] EEHe= Al MAISHol tf
ot 2tA RlAlol tigt =& OJRo|m, YY, NN,
YN, Nyl EEE ERE0.  duHsss
adjacent, period, engage, donation,
education, income, bid HE0] AEHCE &Y
9] Hgei= Wald chi2 ABOIA 1% FOl4=F0
A FIR7HEE 716t Zit g2 [enist A
de unisith OEEZIAIZ bid M4 FEUHE}
()Fe 7IA SHARES Q140] & BidEQirial
g 4= ok
ESEE (Model

(adjacent),

ngo,

me SSHs=ZEs
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Table 5. Result of analysis
e SBDC CVM DBDC WM | TypeI Tobit | P&T T‘_’bh';o(jzlmlfl'e_ beleetion
- Model I - - Model II - - Model II -
Protest WTP
adjacent 0.022(1.43) 0.039(1.66)* 2.154(1.29) 0.259(2.01)** 3.222(1.82)*
age 0.004(0.59) - 0.131(1.82)* 0.016(2.99)***
period 0.014(1.74)* -0.046(-1.72)* -1.534(-1.75)* -0.295(-2.06)** -5.846(-2.97)***
engage 0.024(2.89)*** 0.051(5.58)*** 9.557(5.60)*** 0.557(6.68)*** 7.015(3.95)***
need 0.033(1.18) - 4.693(1.70)* = -
ngo - 0.130(2.65)*** - - -
donation 0.037(2.27)** 0.013(2.45)** 10.740(6.00)*** 0.182(3.84)*** 1.964(2.73)***
education -0.014(-0.815 0.016(1.94)* 2.009(2.51)** 0.160(2.93)*** -
jobl ‘ 0.034(0.95) - -4.006(-1.71)* - -
job2 . 0.015(0.44) - -6.503(-3.28)*** - -
job3 0.024(0.68) - 1.201(0.43) - -
income 0.008(1.46) 0.030(1.72)* 2.079(1.55) - -
type 0.027(1.37) ¥ . - -
 bid -0425(-7.78)** | -0.303(-5.59)*** : : :
constant 2426(18.33)*** -0.059(-0.42) -25.688(-4.00)*** -1.981(-5.89)*** -3.439(-0.56)
o - = - 0.729
p 0 0 0 11.207
A - - - 8175
obs. 500 500(Censored:325, Uncensored:175)
Log likelihood -758.834 -361.611 -855.664
Wald chi2 33.24*** 48.17*** - 17527
LR chi2 - - 100.03***
Pseudo R2 - - 0.057

Note: Meaning the number in parenthesis is z-statistic.

* p<0.1, ** p<0.05, ** p<0.01
A means Inverse of mill's ratio.

Mstoll thst Foh N2 WTP,,, )0l AMS
G171, AWEHa= adjacent, age, period, engage,
need, donation, education, job, income 0]
MEIEIRIC) PEH] HE(LR xS 1% R0
A ARVVEE 71d610], B AlEEHSE= 09 g
o] ojd FEZiRIPt wongs oKL
adjacent, job3, income W4 0]2= 10% Fol4
FolxAl ROt ZiE BTk

oHE oM mELAEAO oJgt HIYUR]

314 | (AhoiEEE-EAA st

FQl B4 FHRE FQlsk] {lai Type-1 EH
28 (Model V)& E&3IACt. WaldSAZO] 1%
QoA ROGEE HE AWHHsT 00]2h=
AMEE 71Zeto] HeE9 FER= RYNE
£ LIEHACE RIEQAPAR S0l AIE0Rol wh
g BES {Hsio] NEQAREY =4 WEAQ]
P WEA E85E HE9 FxOILh 07]A
£ Protest BF84lut WTP W&A|9] 2t QX
o] AR 0Rrt ZoH AEAR SHAE
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X7 SEX2of @2 ASF7IMATX] EYH Hat W 2FWX|Q| JHX|H|1 AT

Aol IEIIeHA Hlal, 0Bt IH g9 &
HAEE FAIEOEA] WHE7IsHA e Qnisitt
(Strazzera et al, 2003). 2 79| O[HZF Lo
A pFe 112072, ol FOISHAE FAlGH
TH WIPE WhiFdsHA & & UAsS njsith
YUAH|E9] d<=(Inverse of Mill's ratio)Ql A= &
g] Qg&(hazard rate)Z ET7|T SHH, 29
SHoOl HECERH dHiRlE & =E
(instantaneous probability)E 2JRISITE. O] AFE
o] 248, 810l "ixlE 7FsAdo] A”E gnlst
H, HE 080140|H BEMEGIZ Qg HOE
MZsHA 11fs Holok SL(HES, 1998) &2
TO] ojHE YO A\ 81752 10% +2
olA Romlshy] miEol, EEMEEAZT Exlsto]
OHY Ho] O |Rougt 2uE R & A
g HOJECE A0 RoleFEe IAECRE &
olst e HojFal Utk
QAL WE He(adjacent)=
5% FOlFoIA [olnlehy AMFURlo] e
£ WIP REIAP} w22 UEpCL AFIE
(period) T} EAIIE (engage) Hare TIAIZ 9%
ool Agtet 21 gt ey g8 XY
9] AF7RRI0] =248 RIBIAP} HolR|al, Alst
I7HIAEA] AL HIE0| =255 SHAK: RE
OJAF EHE0] =OIK= ZUE LIEHARITE ol 4F
AT SAll st A2 GHE REQAE BOl
StaIA}l of= HHH, AFVI7] mE FRsiE 2
Arel7t AR RBIAP Eojdl Aoz THEr
TSt 718A 71Ra%0 HiEsiol RIEQAPE &
9] g HIICL

2o i} g EviE AR, Ay g8
o] dhH FELEH0] mWE By FHUAEIAY
(wre,,,)0 Halohe s AuHEITE

mean

MY ore o o

N

Table 6. Result of WTPnean according to the
control of bias

Sample

bound | open - Mean WTP/HH
selection
Model [ Ny < |6.279 KRW/month
I (75,348 KRW/year)
Model o ” . 2,188 KRW/month
I (26,260 KRW/year)
Model S ) " 1,214 KRW/month
m (14,563 KRW/year)
Model " o 0 2,389 KRW/month
I\ (28,665 KRW/year)

O A, ey ZRo] mE WIPZE 7FE &HA
AHET]S], SBDCHE ol8¢t 2AREY WTPZ} 7}
2 IA AEEIUCL

SBDCHE ol&¢%t 2ARE(Model )02 A&
st WIPE= € 62799/71% DBCD CVM(Model
E AKES WIPE € 2,1889/7HE, Typel E
2 Model IOZ AHEESH WIP= € 1,214/
71, ol EHIEE (Model IV)OF AHESH WTP
= g 2,3809/71+ otk

OlHZ oA HEMEo| n}2 Holg AAHst
Al B HWH, ThHE ZEHECT FRoR ¥
3,890¢1/7H+ WThFER| 7 whlskA Ect,

5. EO| 71X|et EYQYO| ELIT}X|

ditzoz o] ZIXR ego] ZIXal =
FHE 7RIS 9nlsk= Z10] ofLfet o &9
Az STkIAL g4t 249 9718 QJnjgitt
B d7e ASE7HIER By AEIEAE
JHIoR QAR Bl QAUKE QIS 7h
o] tiet A7 SEARES WIPE Sdll SEA
o] SIS FEo0] EYQ TIAIE AHESHIAL

o, Z484(0109 AFolME EY 2l
7Is B AHIAE HESH SE0A EHF7] 9
of dachs SHE 2] I8t WIPE FEoIRICh
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Ol Etiz Z}Zt EYo| gt 7IXIE Fdotd Tt
2 B 7a Zo] gulg 4 ok

#7004 & & R0l EQQ UiAE s
AH|2~o] Thgh ZIRIR07F ELeY] @] mE
7153t AHIAS ZIXIROEDE SHARSOA =
QAT QUTE o= EYC] WRiE ZEXIQE AHIA
7t HOJA] @ Rl O Be Zolek= 7o
T AXEL EGePos Qg ZiX|EA gt &
HARES] uleie Helet @A ’MSAN Ry
fz2ol mE REAF wedePt 3A A8 A
ol} gLt

Table 7. Differences between the existence
value and restoration and prevention value

The Value of the
Method | existence | restoration and | Differences
value of soil prevention
SBDC 75,348 KRW | 23,628 KRW
DBDC 26,260 KRW |72,716 KRW
98,976 KRW
Tobit- I 14,563 KRW | 84,413 KRW
Tobit-IT 28,665 KRW |70,311 KRW

Note: Existence value of soil is the result of Kim(2010)

EE 38420109 A= ZhTo]l @ IR
oz J8a1in 429 fHAAE &2 %?9}
RfoI7} O‘Kl?l, AEIME LERERO] RIEA R
0ﬂ EE} ELEEAS geko] At B 4 Ak

O*OI 7IXe EZey 2 B Qx|
7}7<l7} AR} dlsh=t thet 4=t F7HQ o
—TL7} FQsital 42t ol SEMEtEA 7K

EQO| 7IX7F ¥R JIKIE L6 E

2, 2985 9 eEEx|9 ZIRIE S 29
HISFollA] 77} ENE

l
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<
e 4 Qs
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QI8 AL ATk £4E ZKEC 2o B @
BERIO) 7t B FHHORM ASIA Higol
K & g R0 EAEOE EUOY A
Al 2L AARQ EZ Besi

ol
RA

V. 828
B 7= ASETRIRIER] B At 2
QAWK thst 7EXIE WEBM Qs REZ 4—‘?’—%

3t DBDC 9 JjEE ARHES 7H|slod,
_7'<_7:4/\1-o] tﬂgl_g “'lﬁﬁohl} 3_7.” l:]- % Esc:;_]j}
HAEDEo]l oy paog TR Ay
OPOD% RAIE zstol tislo] 7RIS AHEE
SUR FEAEEA7} SES SQIE 4+
B olj10] EX3F AfEAS ZZAKE9] ZERE7F
ofjA] Bt = Q= &
A molsiA] oW FEASER7} 25k
WTPS| FEA| Agst di=g sAE 5 U|S

BRISk=0 Ak 2 ¢79] ZAiuolME FEAE
BEAE AR €2 A, SHfdedT2(2012)

o] X|Fo| mWE SBDCO WTPZF ZEAMEIHS R}
oF 3dile] WTPE ItHEAEsH Bg 98 + 9
QiCt.

Restoration(;) Time

Accident{t,}

Fig. 3. Loss Value during the restoration

7IE CVME 28310 S3AK E= HIAIEA
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XE2AHF SN[ OE AS=F7HILEX] EYY Hot % 2FWX|| FHx|H|m AT

T dHEo, S99 Ho|, XjEHe] Hel, g
Ho| 59 oy HIE9 EXE Jdial B & A
ot So] A& oA @Yol tist -0 1]
ool =EE o UAQHZ R[EJA] ThSH AR
30| et LEHI Egey d3t 9 oY
X0 thet AURIRE Feks] Mdstal, IS0l
ARl 7R B7FE TESH ofifd AR A7
Al ZFS Holo| #Et HES FE6| oo & e
7F AAck

T UNE QRZARS BEN 429 oiny,
AFAEES HiEo=E &Y EXeY Hst ¢
QAR ZIR7F EY ARA0] 7K EAZERIQH
9] A7t Exfsh=dl 42 Qlshd Bt 9 AEf
AEE flohd @riet 22 ot g del
tiet A&t =07t esitial Ert

EQePetEHTH] O sotts ELRH
tisiAl =719l i) sold &= Qe ThE ¥es
AHZE WM EQePoZ Qs Fut AZ
9| Halo] et =99 7t tIIFoR AEY
oo} & Zolth HIE CVME Saf =7t B9 2
dg BdoPlde oAt Rl + AXRL B0
SBRslol thet ZZEEQ £ o582
JEsly] Hrh N0 FREUlE Hg 997t
ACE

F1L B2 9 Ryt g4, oY, X|9Y Exe oS
HO} ZC}
Classification fatd of e ?f
sample population
s Male 53.0% 53.9%
Female 47.0% 46.1%
20's 22.6% 22.1%
30's 27.6% 31.6%
Age :
40's 28.6% 26.2%
over 50's 21.2% 20.0%
Reglon Siheung-si 40.6% 46.6%
Ansan-si 59.4% 534%
Z2 2 AP0ME CHY EHRHO| FQ NOXNY

2 Sot0 245 FFoln, ojH ESEY M=

3.

2 (z,6)8 YEUESS &(z,f
2 olo|gt Az,6,) = o (x,3,),/®(z,

sl2gtel 2tk FHYS Soto] ZHE FFE
2t FEYo| MECHAE Green, W. H.(2007)0{A
FS g it

3. Inverse of Mill's ratio= X|[EQ|AF =2t HPHAl 4
OlM E8E HYUHE 7,9 EEHAN 2
HiE 5o FHXE Joto eHikst ol FHEZ
gt BE e 2
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