oh=25l| 2k2tA - of|{ K| she] K] http://dx.doi.org/10.7846/JKOSMEE.2013.16.3.217
Journal of the Korean Society

for Marine Environment and Energy

Vol. 16, No. 3. pp. 217-225, August 2013

spulo] 2 eliiA] Apikalsle] LAk Azke] 34
711:,]]<>f]1-+ - q3)E2. 7‘31—3:]]:‘111 . 11]—11]%54_3
ra|otel)4 9l SlR&DA-GSHIE]

Ak sjekile 7 o sl
g4 e skl

Measurement of the Greenhouse Gas Emission Benefits from the
Marine Bio-Energy Development Project

Tae-Young Kim"', Hee-Dong Pyo*, Hye-Min Kim' and Se-Hun Park®

'Center for Promoting Utilization of R&D Results, Korea Institute of Ocean Science & Technology (KIOST),
Ansan 426-744, Korea
2Deparl‘mem‘ of Marine Business and Economics, Pukyong National University, Busan 608-737, Korea
3Environment & Economics Assesment Section, KIOST, Ansan 426-744, Korea

Q o
B2 RAF A2 11, oAkl thet Bdo] ol WAl SRS ofAIE AL eI S TS s
31 Glek. 3 203070 ol AT 50%S Sopto] oL ARk A3E wEsgch. ¥ o
T ol eolulA) ARARLO R Qlstol AR eAkAs AAS 2ATIIZANE ol 310l 5
1A} Sk, WA PP B0 2vjo] 2 B AESH00, 1 At sjaule] 2ol ApRalsle] £k
2 A7) W1 RSN 17 HiE A ReAlo] 41009102 TS e o] F AE-E A %
el @Ik 5019} 0] Wtk ols) &e QA Slplo] SoUIA) AR Aol A ek v
SO sheulo] oA AR A QoI Hol] 483 R FET 5 9k

r

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(3f] 210 2 of| 14 A]), Contingent valuation method(Z=71 712|157 §), Willingness to
pay(F1&2JALeY), Single bounded dichotomous choice(tHd 74 7| - 815 )
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Marine Algae Energy
(Third Generation)

l l | |
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Microalgae

Fig. 1. Third generation bio-energy from algae biomass.
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A2 thAsh=tl thet 2=R|2} A2 thE CVME ]3] WA 75l ol cvMe e 7hes] Qofelin,

et thEah Ak A, ThE 7RISR el nisl et Aol 7t
opdellA Auii niel o] njo] euj o] FAH WS AT AFA el A8E 5 Qlrk A, ARSI oh} vAR TR =
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S W2 AFEO] & ATol|A] o] 83 WA R AEd(Single- 2] O (strategic bias), & 3 | (starting point bias), A&
bounded dechotomous choice, SBDC)S ©]E3l%92= & 4= Qltk. A (payment vehicle bias), 7J 5.3 2] (information bias)s-2] 2]

HRo] @ oL x] 7} obd g Aol st WTPF oA e CVME  ZAIZF At &= Qlok= o] ofg] Atel|A] A7 =tk Mitchell
71g el o] &= ar Qirk. 33lF 9J[20111 BTl &8 and Carson, 1989). ©]¥1 o] CVME ARE-3to] 33 A19] 7115
CVME o]gslod FAakr] 7184 =2l el tist WTPSE 54 713 A-9-olls X9 2, AEA8Y, AR agel A4l st
om, FAL2010]2 ATOANE CVME o]gsto] FARA 2 FE 7]&ofof shrt. gk iAol B H]go] LQF =
FE FNA digt WTPE F43Hlth. 238ls £][2004]9] &= o] Qirk,
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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

Y.S. Kim et al. (AP, IAP, TWP) 2002 10,700(W/Y/P) (AP, Spike) DBDC

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

Y.C. Shinefal.  Reduction of the possibility of death in a future 2000 233,370(W/Y/P) DBDC/OEQ
Ophthalmology: 2,833

T.Y.Kimetal.  the health effect of air pollutants 1997 II_AI:;I‘;::’%?OB 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

*Z 2] b 817 % -3 71 T A (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
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Table 2. Distribution of responses by bid amount (Single Bounded with Spike)

Bid . No
- - Sample Size Yes
First Lower Higher 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 88 13 19 56 75
Total 700 220 130 350 480
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Table 3. Estimation results of the spike model

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(lBVSéSlS}kzo (p-value) (0.0000)

KRW 3,686~4,801
KRW3,606~4,920

95% confidence interval
99% confidence interval
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Table 4. Definitions and sample statistics of variables
Variables Definitions Mean Star.lda.lrd
deviation
Income Total monthly household income 410.60 24594

before tax deduction (KRW 10,000)

Age of the respondent
(number of years)

Age 4075 436
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