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Abstract - Combustible waste into energy policy is an effective method to respond to climate change and
depletion of fossil fuels. Combustible waste into energy is the process of generating energy in the form of
electricity and/or heat from the combustible waste such as vinyl, paper and plastic. This study tries to estimate
the external benefit of enhancing the ratio of combustible waste into energy to primary energy from 1.89%
to 5% using contingent valuation(CV) method. To this end, we report the results from a CV survey to elicit
the willingness to pay (WTP) for combustible waste into energy. A CV survey of 500 households was conducted
in the Seoul by using person-to-person interviews. Thus, the procedures of applying and the findings from the
one-and-one-half bounded dichotomous choice spike model used to deal with the zero WTP responses are
provided in the paper. The results show that the average WTP is estimated to be 2,724 won per household
per month and statistically significant at the 5% level. Expanding the value to the Seoul gives us an aggregate
value of 13.7 billion won per year.
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one-and-one-half-bounded spike model

S
HAFA 02 Yepal Qe A7) o=
SEvels A 10037 1.5 CAssldth 543

7|02 e 5o 9o ElSo] Alste]
ek Q1 9 A Fsle] Ale] war ek 7]
Swslel] #sk AEZE SY(IPCC) 43 RIA & 3
AFEo R A&t SHAEE AR Al 214017]
o= X7 t7]2o] H 64T o= A
st -Eluels 2009130 20201 2A7HE
1 (Business As Usual, BAU) tH] 30% #=o]2f
= 37 w7F SRS ASERE et Ak
3lof| ok&agith. 1E|al 7] Swst ool oigh =7}
A glsos REd-deE-dude olilses 5
o] A4 2FEia wlES APERE vkt
H71E Folxe A71E st 2 AgE, 74
H7E odux|sl, g7k 3] 8o Fol Al
=3l ok

7t A& olyAster 71ad HArES AE
Hdeu waeA] A7y E& Ak ol ARE
o g AET APARE Axste] 7HAAd dA7Es
UuAR HdFket= ok #H71ES Aot A
5o daskx oA | 2erE ulshzu, 7]
3] =l & ER= Fol, Hd, HlEA|, Euh
7td H71Eelt) 7k H71ES A2
a3, E—fﬂ, A%, 43 59 348 AAE 1A=
7} AzE™ o= AR 2A] -8R Tt
Ao A A7 G& AL A s A B9} 4o AHE
g 4= ook vt dUA AFES 4%= o]
FRA)ELT} 4] =2 olyA] F=F Fvtolt] o]
w7144 HI1ER oluAE uldlA] Akl z
uiA AFES =4 F Stk

Aol Rk ®ovto]Qul oy o
) AEAIE 932(2009.7, S ] 67 F-A)EkA
. AR AFLEE ] EA1E(2011~2015), (2011.9,

A 9] a7l FA)ES FHRlth A&l #H7]E

WH X FEAEA wigHE e,
2016 "iHA] AREFR7F AAE o] wfHA] AR
7t A% AT B gk Aol ofof ule} g5

=) rﬁi

OIH of
< Jlm

L

rlo r\°*' -

CEEEDEES

Waste-to-Energy,

Hel . =4

T 7S A 271

contingent valuation method, external benefit,

= HEAE H7lEs Ag8ste] duA|2 L-8sh=
QS kL gtk 5Y T fHlA= A
9 7HAZH7ES] AujHo] AlgkE]o] ofn] #H7|E
ANYA|s}7} o] Folx|ar glom vl i
A GA e 74 #H7E ouAst A4E(2005/L
) AMEA o wletlar, i, et F 1970 A
Fol|A I3y Foll 3l

et olelgk A Zzloﬂb gk dite] A8
Hew, 714 d@7)E olyAstel o4 Helel A
F2 W7t daEojof gtk AR 7FAA H7 )&
MRStz WA= <ol 1 7EX|7F A S
B G7hEA] Sekar gle Aotk eivkeld 2 =
9] o] HaL Q= 7k #H7 = dluR|ske] 9
Fole) g Al A 431 7} E]aL 9l Ajsht of
ym, 53] Ayt silEe] Yol 71 w7l=
ANy|ste] el njg- A o]7] wjEelty. o]y
g $45 7R AsE xEA o R g uf 4
H| A7 Al S non-market)2} h=H, ©]Z2 g A3}
7F APl A A= AL A o, HEE A= e
ojgl SHES whdskal ok

BAAES A 4 d ERb ol2] gk BIAEA
sto] 7AE F48H] st ‘13:}% AR AR S
gkom, 1990 dthol] o]%] ]"];éhﬂﬁrg] 7H 373
Hg—tﬂio] O]L- XJTZ %]F.JU:] 1
231 vk o]¢} Fo] ATFAC] EAEHA] &= Al
doluf AMu|2=9] THAFAES 918
W, sxY T, 205 7ERISAHICYM,
contingent valuation method) & T 7Fx|SA 0k
HEEC] AREEo] glth 53] CVMS F3AY A
H|2~ep -2 vAPgAste] AAA 7 E S48
o s de] AREE AL Uth(Bjornstad and Kahn,
1996). & 7114 #H71& AvAs7t *‘xﬂi H]A]
A Hels 7HE 7 el el oS AV
T AUk weF Iwise] TR #H7IE olyA|ste
ZIHEI] 247k A wiEA o] o A oy
AR E gl 2 A F=ol ofnE Fofskal vk
s =, 7EAA w7]E duyAskE Sl w1e
é\_]j]% %O% /\E_o O]Xé l'?_lfl_g_ 61—0}]6‘].3:]}:_ _O/]x]7]_
UTHH, AR ofmjoA 71 H7lE Uy
sh= 7S 7H A k. SEshARE 3 rEell A

T TALIA AT IS o] FYEit

om

Journal of Energy Engineering, Vol. 22, No. 3 (2013)



272 Q5 -
HpR oldl Fio] 71eiAd wi7E olux|ste] nlAlG
A 7HE ?—H Eis=s

oo £ =ollA= CVMS Agste] 7114 7
71 dyA|gle] nAgA HelS F4staa} g
T EEl] o Ft Ut o] Mddnh A
ARAoME 7EAA #71E duAstkE dgetar #

A AT 2 AhA AR oA ste] A
o) A4S Slg el s gEat. A3
A 7kl A71E uske] AR Bele o
7] 913 o4 AL ANk A4l Sl
3 A7) st Aol 4 Avke ANk, v}

[e]
Aut Ao AR o Flofsh).

=

e

2.1 vdAst A

71 H7lE ddux|ske] o] 7o) a}7]
el WA oidAskel =35 A7H(contingent
market)S AT X EJANWTP, willingness
to pay)°ll thgh TS sh7lol b =5 A
o] gulA Arsle 1A ST Ao Al 7HAAd H)
71E3 PAg Asks AA Sk, 71 #H71Ee 7t
A #H7IE ddux|ste] i dubAQl AS ok

Jolo =

= T

=

. el A AR oA 2% 9 ZEs
% AHEE A el 7% oluXsE B

DAl E= 7t adtel tisl Awsisinh ol wA=

A

fol

O >~

9. e

o

BE 918 FoP o se] ARaaA s
of el AFe AselA. SuAe olslE 7

A A s I8 R G 0x AR

Q_S}Oﬂ]';l,

ODLX}OH A A dAde] 9 5343, 7
H71E ouAst ZAL Fig 13 Ak A4
= ﬁﬂﬂ%OﬂLW 7F A AAA] ZeH]ell A AFH
B2 HA9] 1.89%0141 2020137H4] 5%
A2 AAS aEst Q)
ouxle] ds7} == #H71E] Tﬂ
& 7hA, 71 ﬂlﬂg cﬂMX]ﬁ}oﬂ

AR Hfﬂ FA S, Alxd

= ﬂlﬂa— &3 714
gAlo] AlgiE o] F7]Eo] 4l
gastng vigow wAs)
SAZFATE A5 AL vfgAe] o] Sofdtt.
g ol ARE ARk e e eyt o |A]
A el 7]ofskaL, 1%714%01] gt T2} o]

FolAE AytdAElZE A& Aew viE:

12

N6
=1
=

—_—

_,d
2
o,

o
4

N 8
2
B

I,
r“i_\"lé%%
rr

Hmﬂrlrﬂ

=23
al

Q3
1_

N

l

22 APA+
S-Eluetel] Hig
A9 9 o] Qe sz 71 e
T} ol2gh meol| A kel Bl njo] Quio) A%
e B we ATh ddugla o)
Table 13} o] Qofsiqict. kA #7]= olvA|st
/] Q]HZ-] .1401 H‘ _7": Hmi CVMJ/}

B AR 5 °F 80%7} H|

& g A3t o)

o
A

A BoAL ARG E3) 7oA H7]E o|UX|FE A CE(Choice Expriement, ZIZQIE HAH)E #&3st
sl 4 &l 28 48
E"?l%al ':Hll—-lxl x _l_f-“;'|§ # ol F—I-E|A| E‘Il;‘lgol 0‘|||_‘|I|

20 AF| S HIE

201214 1.88%

o He

R Bl =2

28 JfHez Hr|S

GLAx|2h B =
- H2lg ouRE 2lE

e 3 AEER|E 2
A
288 77|
Hu|S o

28|04 #A=x|5He HIE

202014 5%

= 7
1. 2420 21% A2 (20104 7|5

- UAf2| 50K EHE

. R AZSE = (4%—8%)

. DHEIX == 7ol 0iF (2mad 7i=)

Fu | Lo [ 2

Fig. 1. Description of Waste-to-Energy policy
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Table 1. Summary of some studies dealing with the economic value of biomass energy

. Objects to .
Countries Sources Methods Mean WTP estimates
be valued
Solifio et al. i
Biomass ()% - EUR 38 per household per year
(2010)
- EUR 18.69 for decrease of 7% in CO, emission per
household per year
- EUR 47.95 for decrease of 14% in CO, emission per
household per year
- EUR 77.11 to lower pressure on non-renewable
resources per household per year
- EUR -13.29 for decrease in the risk of fires by 25% per
Solifio Forest CE household per year
Spain (2010) biomass - EUR 76.77 for decrease in the risk of fires by half per
household per year
- EUR -34.49 for decrease in the risk of fires by 75% per
household per year
- EUR 10.37 for creation of approximately 3000 jobs in
rural areas per household per year
- EUR 7.33 for creation of approximately 6000 jobs in
rural areas per household per year
- EUR 50.92 for decrease of 14% in CO, emission per
Solifio et al. Forest CE household per year
(2012) biomass - EUR 73.09 for decrease in the risk of fires by half per
household per year
Borchers et al. :
Biomass CE - USD 10.59 per household per month
(2007)
Hite et al.
. e Biomass Ccv - USD 5.73 per household per month
United (2008)
States Solomon and Biomass .
cv - USD 0.4 per gallon of gasoline
Johnson (2009) ethanol
Susaeta et al. Wood
usacta et-a . ooty CE - USD 40.5 per person per month
(2011) biomass

* Note: CV and CE indicate contingent valuation and choice experiment, respectively.
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Table 2. Distribution of WTP responses
Bid(won) A” s presented as a first bid AY s presented as a first bid
Number of no- no-
n: AU | respondents yes- yes- no- no- yes no- o no-
yes no yes no yes
yes no
1,000 3,000 71 7 15 12 8 12 1 14
2,000 4,000 72 4 10 7 15 12 7 5 12
3,000 6,000 71 4 10 14 7 4 12 13
4,000 8,000 72 1 10 14 11 10 3 9 14
6,000 10,000 71 3 5 8 19 3 1 18 14
8,000 12,000 72 1 6 15 14 1 19 16
10,000 | 15,000 71 1 3 15 17 0 3 15 17
Totals 500 21 59 68 102 40 31 79 100

o|3% HHsHA FAE AL

2] (13)9] Fegk WTPE 73 97k 2,72490
2 Ao, HEPY(delta method)S -85
44 Ol #hel tﬂﬂ t-at2 15.600] 22 4% 3
I WTPE o5 5%olA EAXeR fofsitt
Wald A% 5 4540101: o 9] Fho] B <0
olgh= 7 SollA Ak Aolar, -] 2
o)== 10%00 4, *& Fo 5%A SAKoR
frofghs vreRdh

ol&e] Hi WTP
gk 21 7ke] ARES 918) Krinsky and Robb(1986)
o] ARkgt R4A FEXE i (parametric bootstrap)
7191 EEIZE AlEHCIA 7S 483l thPark
et al., 1991; Cooper, 1994). F-2}9] W3R 55]
597 5,000 2 dlglen 959 AlEFTzE 2
99% AlZ|T7ke] ARFARE Attt EEd=
]ggﬂo]/\:} 7]1:14/] ;HQL zJ;q._ Q”“er 71—1:], 0/\1
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&35t (a, )] TP BIEEETE (a,0)] #he
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7o ® Uds thy EollA 2 2.5%E B Y
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0.5%% HZIH 99% AT e 5 3l

6]—.5 ZXJQ HLXJ/\L/] Eﬁ]x% 0_/]‘11:_3 }\El—_,qﬂ _?4
], ‘XE FAATE ootk el ATTHES et
U2} o] Wald-BAIK )S 748 = 2l
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Table 3. Estimation results

of the spike model

Variables Estimates

Constant 0.367 (4.04)*

Bid amount” -0.328 (-17.94)*

Spike 0.409 (18.65)*

Mean additional WTP KRW 2,724 (15.60)*

95% confidence interval® 2,411 to 3,101

99% confidence interval® 2,301 to 3,207

Number of observations 500

Log-likelihood -614.85

Wald statistic” (p-value) 331.96 (0.000)

Notes:

“The unit is 1,000 Korean won. "The confidence
intervals are calculated by the use of the Monte Carlo

simulation technique of Krinsky and Robb(1986) with
5,000 replications. The null hypothesis is that all the
parameters are jointly zero and the corresponding
-value is reported in the parentheses beside the
statistics. The numbers in parentheses beside the
coefficient estimates are ¢-values. * indicates the
statistical significance at the 5% level.
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3 BABS EHT 25t0l 15737 BRe] S
B eRol Al e mi b7t 2k S5
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Table 4. Definitions and sample spike statistics of variables
Variables Definitions Mean Standard deviation
Sex The respondent’s sex (O=female; 1=male) 0.53 0.50
Age The respondent’s age (unit: years) 45.77 9.32
Family The respondent's family size 3.50 1.06
Income Dummy for the househol'd'§ monthly income being 0.02 0.14
more than ten million Korean won
Table 5. Estimation results of the model with covariates
Variables® Estimates t-values
Constant 0.497 0.91
Bid amount” -0.334 -17.10%*
Sex 0.460 2.55%
Age -0.008 -0.89
Family -0.003 -0.04
Income 1.256 2.10%*
Log-likelihood -608.24
Wald statistic® (p-value) 305.04 (0.000)

Notes:

“The variables are defined in Table 4. bThe unit is 1,000 Korean won.

“The null hypothesis is that all the

parameters are jointly zero and the corresponding p-value is reported in the parentheses beside the statistics.
* and * indicates the statistical significance at the 5% level.
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Table 6. Expanding the sample WTP estimate to population value

WP monthousehold | WiPiveaphousehoig | Mo Hdiional WTPiyea
Estimates 2,724 won 32,688 won 13.7 billion won
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