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Abstract — It is time to develop new renewable energy that could fundamentally replace fossil fuel, which has
been increasingly needed due to environmental pollution and energy security. Korean marine bio-energy develop-
ment project is planned to produce 50% of total bioenergy. This study attempts to measure the greenhouse gas
emission reduction benefits of marine bio-energy development project through contingent valuation method.
Single bounded dichotomous choice (SBDC) is applied with spike model. The results show that the average
willingness to pay are estimated to be KRW 4,190 at SBDC, per household per year. If the result has been
expanded to the region which is survey conducted, KRW 50.1 billion annually. These quantitative information
can be usefully utilized in the cost benefit analysis to implement project and policy-making for the industrializa-
tion of marine bio-energy development project.

Keywords: Marine bio-energy(3l] 2FH}0] 2oL A]), Contingent valuation method(Z=7145-71%] 5 §), Willingness to
pay(X|&-&]A), Single bounded dichotomous choice(tH 7 Al -1 13 )
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Fig. 1. Third generation bio-energy from algae biomass.

it}

1A & =7k T4 AAA A
T IFA R FAo|1 YtkH7E|

TAIE sl Urkara} wvlsrelA] ey e
A A A QA #] 2] H-Z A T (Renewable Fuels Standard, RFS)+=
20223714 362 AA (172891=3.798]E})Q] no]edlg WALS =3
Z 3kal glor, o] F 219 Al &5 vlo| eeb& Rt} 7]e
AAA o Z e nfo] AR E AWAksh= Flolth, &4 W £
et 22 1, 2410 SAAE 7Rk AEE @ A7 vlo] Qofgk
22 oA =53 4 QFR A3 (Energy Independence and Security
Act, EISA)ell ¥k HiQ1e] Haadell a3 o8-S St tlio]
EISAS] HiQk- 1, 24|t Rt} K ARl v M|z vlo| e AT e} 72
& 34 Hle] e ARE E-83to] RFS A3l 219 ARie] vt
oleds A BEE 2T F JEF wf- 5Hsk 938 vld

i

HS 93k o))
Feistel #4138

21€13], 2011). ©]2]

4

FIF

=

iy J
off

1

r

=
=
7

= =2 ét}—a TR <
S BASkaL QUk(Fig. 1 &%, 71E1[2013).
glto] LollUAl= sl et S &8sl e 5 Qe

A7V oflUA1E Seettt. @A sjeduto] eoflidAl= XA o
A Aoz A AAIARD B AL 9o ol afirel 3}
Mg naRNE sk oAU 9719k A dsh 2A] Sl
A BIEE E97, T1ElaL =T S7ER QIEE ARkelv]el 1
Hj7do] Qe who] @ el el st Az SRt o2 i
& 2AE 83 A A RS, §7dR ] dAIe]
o] Alzkebaa] sidatqlh AEAIA sk o e
& daat shs A Arsel A AAA o= AlAE AL Sl &)
drpel eeuA] Fok= #A AlRelM = VIeds i
B AAVE A Fshs Al7E SRSk, vAIek
27} 958 7hs7do] v 2 2ok, ml=, E,

ATHCTE E] 21[2013)).

53] 3] vHERE o8] Aakelz Hhol eefu# o] 73
- oEte] Hpo] oA o] Hla] @ o] ot 1R mEAC]
=1, AAEEE g wET] el oy &-8-0] BAEo] Ert
A F7EE AL Qe vAlERE B T E8AES Fall oAt
PR E Fsh ol WS oliksteaE AT 247t
2 AREIE 7 = lom, vAERERE ik vlo] 2o
UAE ARE 79 S elAAE o] 8-8h= 2l Hlarsto] o]t}
S, Bl vAA] So] Aashs Zlow YERt

ek S 2nlEE A Hlol AR 1% A A v

281 - uh

o] ot} A} Hjo] @ ofgkE0] AT AR FHA= 4 543
Tk E3 11.37 B2 VRO H, Ht vHEF 1002 183%
o] CoOyt AT RSl

Dibslsl gel AR AN BET 5 Qe Aol B

wo] QA = el dialixlE 7] 4 A7E B3l i Als)
7t 7= EATRIY AP E 23t
STk 2 A1) iRl €O, AR HIAPEAIR 7121 €] 427} o
Ha, 7 E ettt steiets ofwA T E ST
A= wAIE HA Gt

olef] ¥ ATelxE 2H 7FXZARI(CVM, contingent
valuation method) E-8-3to] 3fjfrlo] Lol #] 7idAtq]ef] wh&
COME Frarell et X&) AU (WTP, willingness to pay)e
AbstaL o] & vpgo R AAA] Hols S o ma Aol |kt
o] Qeflu] ARG w2 CO, Aol & AAYRE A F3}
WA o] o} TAR-AE ARPEE AFstaA} sk, ofge] dUF AR
Tk olz}, F(0)S] WTPE HAIH 22 ksty| $l8) Ao
A BHE ARtk ARelA AAlske B AKIES] ouleldd
Bl M= GdABA BPE AHSehE Ae AR 4kl Qi
BishopZ} Heberlin[1979]0] Rt 818 A E-ARH & AASE o]
%of] Hanemann[1984]3} Carson[1985] 0|57 A] oHEAE1E
AP S ANBIGITE. o5 A R E S Tl EA
ey} vwsto] 2F5.e] G87d0] =i,
Aol o5 44T & vk e =
2007). F5F[2003]2 UG A FEAey
Hanemann[1985]°]l 2]l #IRke o]%7 Al
&-57%(Hanemann et al., 1991)°]7] wjof] AA CV
de] AREE I glokar Z]Esigict. 2oy 2 el
Th= ol HA4sE Qlste] HddA FHRAAUES
gardet.

=0 o] FEE v5 3t o] A E Tk WA A2 delA
CVME] A% Axte] tiafj] A8 o2 =2] 3t} A3 M=
CVM F R 8o] thal] g3ttt Al4dor= A5 A= w
3k, mpR| el e AR o7 Shofjgirt,

L
T

)i}
LN

2

@ of £ g oo
ll
re
f

)
ol
K

i

lrto] ol =] 7Rkl €] BH ]
9] FLFol|A] o} 7HA] o] o] Fo A A] k- Aetoltt,
Hlo] oA e] A A7Ex] ol thgt AT-52 LAy EAgitt. nio]
2oyA]e] tigt Atz AERAE ufgo R
£ 1719 10%5 AR 2 A8 H$-2] A=A S
CVMS E3&o] 4% Hite 2][2007]12] A77} 2121, Solino 9]
[2010]8] A= AHQIANA A2blEE 1719 10%E vlo]nX
ol A Ak 7R diAlshs PR thgh Am)R) 2] Ee]
ApR S 83T} Solino 21[2012]2) BH2 Aol = AR
tjalel] Ak ol Qi AE Egsto] W75 Aaket 492 A Ee]

_,d
Y
s
i



ekl o] Ziarsie] 27k Agae] £ 219

ATAE AZXJNE FA4E F3to] 433l th Barry & Nicholas TR IFHolAl = CVME o830 b E 78 9] AJejgo] o
[2009]2] Aol W= vpo] Quj A Fol|A] nlol e efehE® AA] gk AAA] Ho& %@3}0 t}. o] 9][2007] vk Bage
9] sMARE thAlsh= Rl tish &n|a A =eAbdo] 1917 st A=A A 8RS CVME o]§ato] 413131, o]
ssel® FEE AS & Slrk 2[2010R= AR Z2id BAE7 A VMt A A de
gh=e] A9 AEN1[2012]2] Aol sAjeluA]olA nlole. A& o] 883t
A2 thAsk=t] tdk A8k A& s CVME ©]8-3510] AL 7IAEA ol o] cVME] S 7heks] Qoksnd,
33t Thsat Aok A, ohE 7RISRl vlsl g LlE zpiAle] 7t
opgellr AuiE el o] nle| euie] B WeS F4e A5l A8 5 Uk A, ARV ohRl HIARETFA =
AT AR F= WA EA|RE, B2 ATellA AAA HelE A S 5 Qlrk AR, 81424 48 (Hicksian welfare)ys g2
FAY ol CVME o] 83t Sl 2l & = Stk =8 A sl ST ok A, B e 9 AEAS AR 9l
7o) &3 7R S RAIAE (tthp://evis.keire kr) T AAIE 4= Qi)
ol X AR, off €] Table 13} 22 AklE] o5 &+ A T 7PARD A whEo] 1 AdEstellA TiRle] e &
, o= AR =diell A A2 77 E flske cvmel /\}%‘ & AEshs Was FHsP] witel At agel mEbA = SHRE

PR

I QS & S QU EE CVMS o] &3] ZXH7E W Ao ab ol e el Al7]= 7 d 2] (hypothetical bias), 2F
Sk S ATtE0] 1 AFelA] o] g3t A Rk ‘%"‘%(Smgle- 2 9| (strategic bias), =27 2| (starting point bias), A&
bounded dechotomous choice, SBDC)S ©]-8518l5= & = vk, S (payment vehicle bias), %J 2.3 2] (information bias)s-] A2

wlo] @ oA 7} obd B Alel tist WTPFZ oM CVMS  A7F sk = Qlth= o] o] AtollA A17]= Atk Mitchell
71 ge] olgE 1 Qluh. B3lE Q20111 HIRSFFg ol 28 and Carson, 1989). ©1% O-F% CVM2 ARg31o] 3342 7IX&
CVME o] g5t} FAkA] 718 AUl el dist WTPE 74 71 A-folle X9 24, AmAls, ARE-EA g o) AlAlst

Slom, FA51201012] ATelM e CVM= of&ste] FakA] A FOE 7]Eofof gt Egk ARFAbe] B2 H]go] AQHT=
T AN del Hiet WTPS Fskalch 231 £1[2004)0] = e glch

Table 1. Case study on environmental goods valuation with contingent valuation method in Korea

Author Target of the valuation Year WTP Induction Methods of WTP
Reduction of Environmental Mortality Risk
(AP, IAP, TWP)

CS.Kimetal. Reduction of GHG 2008 315,336(W/Y/H) DBDC

Y.C. Shinetal.  Reduction of the possibility of death in a future 2000 233,370(W/Y/P) DBDC/OEQ

Ophthalmology: 2,833
. . Heart: 8,942
T.Y. Kim et al. the health effect of air pollutants 1997 Asthma: 55,023 SBDC

(W/M/P)
Y.S. Jo Air pollution in the country 2002 2,132(W/M/P) SBDC
OEQ(N=296): 20,020
OEQ(N=342): 19,494
H.C. Lee et al. The air quality of metropolitan 2001 SBDC: 69,808 OEQ/SBDC/DBDC/TBDC
DBDC: 32,895
TBDC: 30,824

S.P.Hong et al.  The air pollution in Daejeon area 1996 57,129(W/M/H) PCQ

Dust damage: 1,791
Visibility: 1,621
Agriculture: 1,855
S.H. Yoo et al. The air quality of metropolitan 1999 Mortality: 2,169 OEQ
Mobidity: 2,129
Global warming: 1,923
(W/M/P)

Y.J. Lee et al. The air quality of Ulsan industrial area 2001 14,852(W/M/P) DBDC

*E A ek 3 A A 71 A -4 (http://evis.kei.re.kr)

*WTP: Willingness to pay

*AP: Air Pollution, IAP: Indoor Air Pollution, TWP: Tap Water Pollution

*GHG: Green House Gas

*(W/Y/P): (Won/Year/Per person), (W/Y/H): (Won/Year/Per household), (W/M/H): (Won/Month/Per household), (W/M/P): (Won/Month/Per person)
*OEQ: Open-Ended Questions, PCQ: Payment Card Questions

Y.S. Kim ef al. 2002 10,700(W/Y/P) (AP, Spike) DBDC
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Table 2. Distribution of responses by bid amount (Single Bounded with Spike)
Bid No
le Si Ye¢
First Lower Higher Sample Size e Yes (A) No (B) A+B
1,000 500 2,000 87 54 5 28 33
2,000 1,000 4,000 88 47 9 32 41
3,000 1,500 6,000 88 28 15 45 60
4,000 2,000 8,000 87 28 15 44 59
5,000 2,500 10,000 87 21 21 45 66
7,000 3,500 14,000 88 14 21 53 74
10,000 5,000 20,000 87 15 25 47 72
13,000 7,500 26,000 38 13 19 56 75
Total 700 220 130 350 480
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Table 3. Estimation results of the spike model
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Table 5. Estimation results of spike model with covariates

Estimated value (#-value)

Estimates (#-value)

Variables Single Bounded Variables Single Bounded

Constant -0.0759 (-0.19) Constant -4.2796 (-3.70)**

Bid 0.1637 (13.17)** Income 0.3920 (2.17)**

Spike 0.5036 (26.54)** Age -1.4398 (-1.83)*

Number of observations 700 Bid 0.1683 (13.20)**

Log-likelihood -689.5564 Number of observations 700
Wald statistic 704.4650 Log-likelihood -677.69
(p-value) (0.0000) Wald statistic 206.31

Mean WTP K(IBNSZ;SQO (p-value) (0.0000)

95% confidence interval
99% confidence interval KRW3,606~4,920

: Wald FARRE g =ofok & B2 glo] B <0 ol2k= 7 3ol
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Table 4. Definitions and sample statistics of variables

Variables Definitions Mean Star}da}rd
deviation
Income Total monthly household income 410.60 245.94

before tax deduction (KRW 10,000)

Age of the respondent
(number of years)

Age 40.75 4.36
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