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Economic Efficiency Evaluation of Carbon Dioxide
Capture and Storage by Using the Replacement
Cost Approach
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Abstract : This study attempts to analyze the economic efficiency of
Carbon Dioxide Capture and Storage(CCS) by using the replacement cost
approach, which compares the economic efficiency between CCS and
other methods for CO; reduction. The results show that the benefits of
CO: reduction in several power plants are similar among them, but the
costs for the generation of electricity in them are quite different. In case
of IGCC with CCS, the cost is 28.0 to 51.0 Korean won/MWh, which is
second lowest, while the cost of a nuclear energy power plant is 10.3
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Korean won/MWh. However, the costs for the generation of power can
be different by the technology development, the social cost, and the real
rate of operation of each plant.

Key Words : Carbon Dioxide Capture and Storage, Replacement Cost
Approach, Economic Efficiency
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Determining Optimal Production of Mackerel and
Jack Mackerel Caught by Large Purse Seine
Based on Hamiltonian Method

2z %
FE L

Nam, Jong-Oh

o miol - Aol Al

=SEH—
fo i B
ol

Abstract : This paper estimates optimal production, fishing efforts, and
stock of mackerel and jack mackerel caught by the large purse seine with
current value Hamiltonian method and surplus production model. First of
all, this study investigates volume of catches and fishing efforts of
mackerel and jack mackerel caught by the large purse seine to estimate
intrinsic growth rate, environmental carrying capacity, and catchability
coefficient. Secondly, the study analyzes landing price and unit cost per
fishing effort, and social discount rate to find optimal solution of
production, fishing efforts, and stock by species from the current value
Hamiltonian method.

As a result, optimal production, fishing efforts, and stock summed from
mackerel and jack mackerel caught by the large purse seine were 173,647
ton, 25,925 hauls, and 2,532,659 ton respectively. Optimal production,

* S| F AR AEA Y (namjo@kmi.re.kr)
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fishing efforts, and stock of mackerel caught by the large purse seine
were 172,972 ton, 25,082 hauls, and 2,516,906 ton and optimal production,
fishing efforts, and stock of jack mackerel were 702 ton, 843 hauls, and
15753 ton respectively. In addition, when social discount rate
continuously augments, the optimal production, fishing efforts, and stock
of both species also increased. With increasing intrinsic growth rate of
mackerel and jack mackerel, the optimal production, fishing efforts, and
stock of them also increased. However, changing in the landing price and
the cost per haul of both species, signals of the optimal production and
stock of them were moved into opposite direction respectively.

In conclusion, this study found that the large purse seine gears would
catch much more mackerel with relatively high economic efficiency than
jack mackerel under the optimal condition.

Key Words : Current Value Hamiltonian, Optimal Production, Mackerel,
Jack Mackerel, Large Purse Seine
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AerS AA A AT 1 3 Clark-Munro(1995) & thx} o] 23} of
HAA TS o] o® TwstA 7] 7] = etk Le] i Conrad(1999)
= A& AAVAE Hstele HEWA S ol &3 5F
o] &9 AL o], o H g HAHE FAHOR =&}

AEAS AT F71% o AR
Azt myge] o]2 =i oo AN AT HezhE, 1
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A< dA 8] ¢kt (Ragozin - Brown, 1985; Fleming - Alexander, 2003;
Skonhoft, 1999).
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stol Dol o3 o 5= nEolst Aolel AL
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& (intrinsic growth rate), K= 27 58" ¥ (environmental carrying
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H, = [p,4,,5, () X,,(t) +pg,B(t) X;(t)] = [, B, (t) +¢,E(t)] (6)>

0 (X, () =g, B, () X, (D] + N F(X(2)) — () X;(2)]

o714 A= o] T H YA E AR 1% 1A} 714 (shadow
price) &2 A o] 5 o] &9 3| iAol 3| ﬁzqﬂb AL AEA o] ZFA 7
AL on gt (H T E - A EE, 2009). 18]t 6)°] X(t)+= e
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v HE 9893 E), ALFX)S 7HA 2 dAnis 14 2%
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FHEEXAA(SEC)S A& t2 AvjEgo =y 3 5 Qi

o AE) & & % 71(Static Efficiency Condition: S.E.C.)

al{( cm
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o FE] &4 %7 (Dynamic Efficiency Condition: D.E.C.)
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7] o3olt}. o= qtﬂﬁ}"lﬂ(mammum pnnaple)a °]-8 z
(SWltchmg function), ¢(t)E “0"C.2 Eo 24 & d(singular
“bang-bang "<& &3l ?—ﬂ T A7) el

, B = 1[Al)(,(r(t >0
(t)=0
Eyiys 0 t)<0
el o GARHS B ol NN S RFE AR IR ARl T} 9sl
Zol= Bold Aol = vk, By AA7E L& A 8] vhdshA] Rop=
&= ZHA "k



ALEU S o838 tjFAgole] 50 - o] AZelde 24 29

: m : Cm,
)‘m: X2 Im: X2 [F( ‘X;n - qm‘E’m‘X;n )} (9)
q m q m
_ 9 5
J J

F(X)+F(X,)— - =5 (10)

24 oFd F44 IAAFTEF(x)F ofFH FAALEI

(F(X)———)9] &o] A3 A &aa(s)3) XS v 2P S
X (X —c)

& 3

2 F(Ex)
X* :ﬁ m +1_i)+\/ m + _i 2+80—m6} (11)
" 4 p mqum rm p mqum rm p mqume
* K; C; C; 2 8¢ (5
X = (RN \/ . S P
4 [\ pigks; T Pig;ks; il Pl




@
S
0
o2
o,
v
4=
r2
2,
)
o]
i
)
l-o(:

2
.or |13 1 c 5 c 5 8¢, 0
Eo=m|2 = m___ o 4 m 6)
" qIVL |, 4 4 [ pIVLqVVL[(’VVL TIVL ) \/ pmqm [(’VVL TIVL pm qIVL](’le’VVL ]} (12)
2
* Tm 3 1 C 1) ) 8c.0
4 14 4pgk; 1 paK; T PaEr;

WA A G X A= AY) - £ =002 of
5 ojFe AP £33 & A Ak

’—l
)
o

X,
o,
9
2
o

2
o,
fﬂ',
olot
ye,
oM,
of.
>
fu)

1) IS0} - HH0|2| NIRRT U KA
S e Fu selo]

¥ohe ol A vk AT &
Tl ATe® FRE o] T drhda AT L= (FE) M
oA vtz FH el AX ¥, Tl ATwS T
o e, TS Ak vl 2ajel AA EE v e f-2vet
FR sl A sk Aol waleh A T ARE Y, Aslet
T e, Aea e g el FE FEITH(H Ak e)

€, 2006).

6) A (120 z,=F(X,)—H, =07} z=F(X))—H =0°] 7|Z35to] th&3 o] Bd
T




ALEU S o83 tjBAgoIHe] a150] - dAdo] Aol gt A% 31

<ad-1> Fa|Liat FH 1S0] - MA0|Q KHEEE

120 125 130 120 125 130

(a) 2S0f (b) Ol
AR FUSA, T AT 20079 TAC dAelF] da o5 ¥
Aglae Bt 2006

1%
o=

<a9g-2> S0 - MZole £ XA F0|
1800000 160000
[250] EXR
1,600,000 140,000
1400000
120,000
1200000
100,000
] 1,000000 o
i 0 80,000
2 o000 2

60,000
600,000

40000

400,000

200000 20,000

0 0

SRS
o o
L

D SV M o
) ol o )
¥ &S

®  §
O
M P

$ L. S N S
& d R A

A SEFe A, 74 s

$elubete] agolsh Agole] Aw
ol A9 %‘ﬁ% 19961 1684+ =7hx] %
AR A% 7astach sA e 20033

P>



R HEFFHAT A2w64E 23
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Assessment of the Non—-market value
of Boseong Tidal Flat
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Abstract : As the public interests in about the importance of tidal flat
have been increasing, a number of efforts to designate a tidal flat whose
protection is demanded as a Protected Wetland Area (PWA) are also
made. In particular, the Boseong tidal flat has been visited by a large
number of visitors and widely accepted as a good example of well-
managed PWA since it was designated as a PWA in 2003 and registered
as a Ramsar site in 2006. It is in such situations that we attempt to
assess the non—market value of the Boseong tidal flat by employing the
contingent valuation survey that has been widely used in valuing the
non—-market goods. To this end, a survey of randomly sampled 1,000
households was implemented. A spike model is applied to analyzing the
willingness to pay (WTP) data to deal with zero observations. The
results show that the annual mean WTP 1s 5569 won per household and
statistically significant. Expansion of the value to the national population

w ALAR, we sk A st} vpAbag

+ AR, A g 3et] S ot
shyoo@seoultech.ac kr

o FEAA, FRAEATY FFAEATA FAT9 9

<
XN,
i
o
=

o
rio
=2
<
X,
ol

)

QL-
=
El
¥



ol

48 AMFAAAT A2wH 25

gives us an estimate of 95.5 billion per year. This useful information
could be crucially utilized in decision-making about conserving and
managing the Boseong tidal flat.

Key Words : tidal flat, non-market value, contingent valuation method,
willingness to pay
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21955 Za et 2008 715 1587170 o] ko 7FiE o] i) wigtyl
=2 19973 79, 101HA = FAE ko] 7l



7
A7) wWiEol 7| = st} 1 90Lﬂ"41 HPOﬂ 1401 ‘?i
= HE 258 vg d S 1
3| =Y 7}4 7] (Hedonic Pricing Method: HPM) ¥} o] sju] &
H(Travel Cost Method: TCM)# 2 WHEL AASH4 o B A4
7HA T BIAVE A E T T gotshA] R gtk A A4S wobgky] w
woll, AAgAs 2315 7kx154 W (Contingent Valuation Method:
CVM)S 9 Ho] H&35ta th. CVM ARS7FA[E ol g} HlALE-7}
A= EAS 4 s Aol o, CVMe 7| E 249l 7ML e
Asle] 7121E FHAC Mdoz debd 4 JduhE Ao Eubal,
a3 7 A= Alstel tigk Au|Ake] A& oA (Willingness to pay:
WTP)ol| +A3}2)

719 409 2t BATAE LS A A stel Au| =9 TpAE A st
7] $13) CVME A &3¢k o™ Bateman et al.(1992), Stevens et al.
(1995), Brouwer et al.(1999) 5 HX2 7IX &4} #As o] 29
Al AR ForE I ok dA CVMS B A4 7HA & A <8t
Al SAsk= ol gk =A% St Bl A A skeF u) 2~ A
ojo] 7FASFA ] dof M REA R &&HI e WHEH
(Hanemann, 1994).

AT 542 AA, BT A HAATIAE FA st G

AR A AH A vE D A A Qo] FQ83 ARE A
&

=,

N m{n il

staAl st} o] & 93] & AFol A= CVMS A 833t &4,
& X & (Dichotomous Choice: DC) CVM A+ Al#E| ol A = &

2) Brent(1995)° olatd S4B =S flef AAH ZRIOF o G oz iy B

TS Wolsy] 98 BavE RAd AP o AAe gak auAs

o Xl Ao o] o,
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ol d A EojAtl S o7 FHFd| ok 3t Aol et s
) A gsle] 7]Ee] WTP 283} H]

o tpew goh AN ol B ol
SAF R, AAE S A, AR
3 2refetAl AH it Aol e AR B
N7 E F457] 91 WTP 74 2fe s A
Aol ololl g Argd e AN vhar, vpA e 3

19
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i % g

o v ®
rh

1. CVM¥} A EQAL{- =49

AHI 22 A= AFFENA HI S AT oy A
o] Aol Al A=A 7] wFoll 7FA o] A E X eki= B A A
(Non-market good)®|t}. CVM2 o] &l HjA| A &}2] He] =Ho
FRAAoR G855 e W EoIth CVME H A A sl
gk 7] AEE A AP Sl Al BIAIE A S| TEA] O o
AN S SEet e et WA ot

Zo oA AZ =AUt CVMe] ‘EFg] &

(Blue ribbon)°] 2} &2]+= NOAA(National Oceanic and Atmospheric
Administration, 7]= = g3 & -t7]) sd HiA A= CVMO]
st aafell gk BB A olal AFH A A o R F#8 ¢
S Wk FAAE AT F Jdoka AEA I o, AFAHA CVM
E Hojof & B 717 7]ES AASFATH Arrow et al.

1993). B3t Ast7F AbEEd Al Q&stal AP A o= o7t 9l
1 S AF83e] NOAA g 9] A S =43t
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W, CVM Z23e] g gage 2ate
A B BAA AR SN o] CVMS| G & et
R @u}. A, e A =4

O}‘/la} H]"P%ﬂﬂ-‘% AH FAYE & Adrk AA, 2% FA
(Hicksian welfare)& A gstA 4T o+ ok A, 54 a4 2
AEALES AN 7 Qs AAT

" oo
iﬂ

CVMe] AZSAFoNA F= A}
He] 2 9 (Open—ended question), 73
= (Payment card), F&H8Y dEH ol Atk /INE dEHS
ojw gk 7Fx] o] A A §lo] ODLX} o] Al WIPE #el=5 3+ W

Aoz i gAstrr AW dietr] ol ¥ 9] SHEE] WY, AFS
Tl 7ol glol & *}JQE]X]L geo e SEAtEol A
Aol Al WTPel =23 wi7h4 HH o %2 ads SHA
A 3}01 AA A eb FARRE WA olth. shAIRE, AlAtelE Tt %
=75 S9e= A WTP7F AX= 23 ¥ (Starting point
bias) 2] Txﬂﬂ ew ALHE 9= i Aedew JIdd
WTPE WY 1 =2 Teie SHets d&do] vk A&7t=d2 AR
of A5ATEE B gaAe] AFHgs 42 7t=8 AAste] A%
Aol SRRk 25ES AEstal ol dPets TtEE BoE &
WTPE A4 &= Wolvh /i d A8y A el Fde 74
st @is Beets WHoeR HriEa gloy uAH Ho
(Anchoring bia 3>-/] A7 A

G AEY AERS AR 2| oY e A T stuE &
AN A 2 = A AL SHAEC] o B ol 'E YiHE)
=5 Sk WRelth o] W2 SEAEo] Usly] §olstal
A Aoy Ak oo o] Fk GaFo] Aom Hge A A& At
7F AT TheAde] Ak B AAl Al e 2idivs 59
3) A=t=e 71Y9E= v FF A Al digk A Eueje] kst sk

s 2 geo] glojo} st & Afolo] malol dlrhu WML AFE S

Fobshe g mael 2S Aol CAE e A48 WP vraleh
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o Al el XA o]t

2 AFdA = FEAHFHMDO) é‘%‘ﬂg AFESEA T DC A2
Hanemann(1934)¢] 2] s} o] CVM A -Fol A de] A}
f5o] gk} DCY A E-+9 2 Bishop and Heberlein(1979)¢] A<t
3 ddAH A XA H(Single-bounded choice question: SBDC) ¥}
Hanemann(1985)l] o]} AQtsl o] %7 Al 4l & & (Double-bounded
choice question: DBDC)2.& vt} 3k o] ARl &= SBDCRE

= owel A Wk SAH LR S8l YtenE W ®iol

0' mg
v
=
- ot
L.
FH f

st DBDCE. & & ? ‘?ioﬂ AAM Aza ol A==,

E gl =, F A
AA 2= A AA AA T Hol el ‘ofgta tigd d5- F A
AA A2 3 AA A FH e 28 7F H 1, fopy 7wk e -
oA A 3 A AlA T 1/207F © ok DBDC X3 ol
A FEAES A Aol el Q1] A fefy el = A
o] FAY AL 7IvE HFHA77] A8 ‘gt SHeE s S
2te] Al (Compliance problem)¢} REEE Ao F]&obr Fx4
oty e’E SH8kE A9 EAl(Reject problem)7l HA S 4 Q=
dAe] Atk & Aol A= 1,00070 9] Fwe o] SR AT
o SBDC E38& 2933
2. 2R NMASHEHY HEAE AA

1) &=t M A AlLE|2 =y

Az A Gl A A3t olol tid TS AA
o= Aol AZAs B Al #E dubA Q] oA FAL B
Ao A BE B e AR e A2 ARSI A AIA dimel Al A
2 ol Fo|xlth

& AellA e BT Al tiet 7P A S Sl <a™-1>
I o] BT AE el AdwtE s AAskAth Bk W§2g Y
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2

T A269 2%

AN AR TPFAF o R He B
om HY|ZIE A-2% HAT AE QA9 |A Ay #3 A]Z
Atz oy, BH7|7t= A-38 HAV|IE Fu) %

o] &
A ]
Aol A3 e 5, AEY AESE T STt

<a¥-1> HMFT HEQ)| CHS TIAAIR MA

53] depd = nAgEw AL SR G 20039 FARTAG R
A5G om 2006 d0lE A AR HFAZ S2Ho) A Ha gHUT)
[R7]7}= A-2 AAl] RAg-EN AL FAe A7)0 PR Ho g, A=
oM A FAstA L BEAER o]F AEYUTh oA7]ddl= &%l AL
oS A AR A SAF o] Mt glor, o9l 274F ] AME
BEAAGe], A, 25 5ol A e, ole A= HiL FAdYTh o]
ghopdet A s]AFoln EFE VIFEQ] SFF(HAVIEE 2285)°] =
W A d5Aoln, 20F o] BA7E o] XS 2L 9lom, 10F o] B
sFo] mYste Aow FHPYL [HI]7F= A-3 AT

A4 2T e sAREAGN A2 A2 o] 3]
ool 2 BEHI Qe 4§
o olsh gUIE RS WA Ade] AEHE 4%E 4

X
Agel mAT AW ARG Hef A4F 5 YEE 5]
N ) 3
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ooz wAT Ao flesE F8 o] & YA Fhs nE
g Slal e AP mgo] 51 ool I v &S B A
3ok k= ALl s Ametsich ool tld AAlF A
-2>o A FAd S ik,

9
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i
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it

flo
VAN
[
o

<aY-2> BT Mo et Jt&AIE 4F

@A) O Al ve) wAMm AW HEREIL BB ST pRA e
57t 5o s egn A9 APel A3 AUk Bebd AR wESn
B3 o Ao alEEo] Aol mukel ANA st FFFv]
Ao EA7E Ak 5 Agh Bm el BE 2 #E A4
AR v go] Sol Ask Aol Alge] AN A & AFUth Be A
So] 1§ Ao BT AW AWE & wESHT BelF 5 A
W, Be AEl 1 M 82 A¥ate X gvhd wyEe Qe BE 9

el oAl Hudh

rlr ol
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2) X2 M8

CVM A=A A F&
= A=oAe A x8E
AT = Al 7HA ol F = 5zt vid FrbA o' A EE)
Az stk AA, & Aok 31%5& At S Zﬁ/‘}?‘i} 23 4
9](2002), A1 &5 £1(2000), &&=

A, E3F 92000+ BEdd IR “”‘4 13]0]8-4 7t4 &,
=(1998)& AP H 3z HFaolgts Alas, AAE ©(2009)=
<, E3F (2001 FIHHAA B ASA e A-EEREY
AErdoz ARG F3E 2(2004)= AE AA 7 obd A
o] Aejdgol v 7ixE SANens Ayagze e 13
ol g 7Has AAstd=d, L 2o AFAENA HEE Ales
Aerdoz AHgsdas & F 3

TE = Jtol=gkelo A A A S

E
(S
S
o
=
2
i
o
4 1o
S
S
O
&
rr
WL S b oo b

Mo ol oF i mx Ji -

]
]

rr

32,

A5AE 7V AR ARl
Pl =l A ARFE] AL Frh A A5H e B
A% FHAA R Astol el FHZololof Brh o & Fol e e
HAE A e W, AR YIRE ARFHon A}
B RS DA ANG T A AAL WHATA R 4T
o Amt BN Asel AUFARE A5YE BAE A
A AeE Aol e FHHlA Rtk B SHAES] A%
o abelo] AuAel YFEe] WAAM ARG sbsAel w7 G
A S Rtk A5AE BAT AUIE FYHA 442 AY
WAE AW mEAY AF A7ol7] wid] BAE s,
A, BAT AE RENY o) AL BE D B s B
o AN £EAE FA FYsE A9 ) Wl ¥ AP
oA AASL Qe BAR A BEAY SO AARA BE 2 3
2ol et A AF) A £5A0]7] Wtk WE FFAA
AL 23t A daA 22 AT A4e ARFEOR A
i gtk B ATl AE A5Ae] FE BE AW BEAYS
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/2,000¢1/3,000¢1/4,000¢1,/6,00091/8,000¢1 /10,000 /12,0009 )& A7 35
At o= 249 Fe AA $YAZ TAYE TR 127 1

217} garglrh. gHAelA AAHE FAe 5Egk W 42
s aSAa g st

AT A e A5 e 7H AldF e AldFo
o g-Apolw, YT M= 7hE diildte] AlFRE AT AL,
ok Ol oA, B 1A, A S T B A el WA 157 A=
A HT S VIR HES AASAT 22 AA B FES
SAA TR WHERANY REFEW o AGe], A v
2 gAd FaFEHE AHgekdth

ZAEe] 71E G917 Al o] obd ZhRel o] = BAT A BHE
2 A= Y3 ABFHOR T ASAS A5G 7] wiEo] x4}

o B Stuss] AdInh T AFH0m AT 254 B
& AFF 2 BIAE 0] o] 250

R el AE mE AdFe WA e 2
A9 71 w97k bl 7] W] ERAAN Yej M A

A9 7t vTs 2F Vo R Aokt @ dAwaee] xEx
At AlFEE dubd o s AQHn. AFEs o £3E = 4
ol wjg- w2 R AP G oA o R wWol AR Y] wEo]
th B ZA AL AFEE R 9807 et A Y
W 7F R W E2 2005 Q1 TFERAF AR A8 o KOSIS =
7b SAZE A TR w okt

o] ZAle] REFES AAE Adyshd vy 2ok FA 2 A
Tl 7k vl el ek 19 S3FES sl om, olojA 7 3
Al LA RS B Al T TR Bl w19 S3kE oF %



MEZARE APIEARS} 2R o] Fold glom, AL RARE 30
Yo daow Adsgon, datel Atow A 3%, 67 %A

2794, A= 1670 A= 194 2010 119 vpA e ol A8k T
BE2AE AE, AL d Od, 35 5 70 A ek A 1570 A
L AFAE o= F 1,000 tiste] 20109 12€ EaRts
Al&sEdeh. 3 A2 Bl&o] Bol ARHYE o éol AA R
SHAE F2d] ol g EE &) s dud hERoR
Algetdet AbdzAbel EAbE B Sl ] A 78l
(F)e M A Zetsdol o= sto] =Pkt

(F)EM A Zepel e AR zAl Folsts 2ALES dder A

L ZALe] FH A 9 54
om, AR AHEA]

< A AAHH

B AGo = 7129 2 &<l Hanemann(1984, 1989)9] &8 AW
F4(Utility difference model) ¥} & H T2 X EoJAld 2] FXEX
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g7t 0Y 7FsAS 183 Kristrom(1997)e] A xfo] = E%(Spike
model) ol A3t FREAHY 2AHF 7HXFHGDC-CVM) A=
E Z} 7fQ19] 8 2~%4 WA o (Hicksian compensation Surplus)g =F
s T

AA AEARE &85 CV dFdAE AATd g A4 &
o] At 7F o] A E Y. e EEJ T o] &gl s A=
oAt elo] Qolgtar A etE A7 Bt (Reiser and Shechter 1999,
Yoo et al. 2000, 2001a, 2001b). ©] Ad-g-Hol sl thA] g ¥ 31713
B 0082 AHgste Ao A7 dse & F Advh AA T Aol
1,000 el A 12,0009 &= theFsl7] wjitol 12,0009 s A Ao} ‘of

SHS AL Foll &= 1,000 S A A RS ol = fdlet

& 75 ol A7) wiEoltt

S 18 7) wiEel] ofH A|A|
o] sl ol et St TR A EoAlAS o7
BFEE AL dgad A9E AL 5

gk 71ES] 8 AR S ol et $EE A SHA] A
oAt o7} &4Y 4 vt AA s 7] T, AA Tl s
Ad Sdo] e A Ht XI%AAP“Ol TR Ur% & Atk ¢7b
OHE‘r erb AL EH*JZH-‘@} _HL@}—% wko}

Fl
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fl
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ok
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©,
N
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°
id

AT g BT AW BE A
S AABA g B okde 9E AEe] JstdE % ekere] )
e AFskE Aol FAE T 7] wtel of Ao Qs I3
2 Be AR 719 gldhal & 5 vk 2] wiel] AR
o] ®97F £ 995 AL = VS BYL2 AE Adh o]
ok Hao] Al Amelabefo] 0o] o ARt AA T Yol sl ‘o]
Srebar FE AL EHE @Ed] 0o2 AYsts AR oA AFT
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ol 47 EA7} g} welkAd o= #4357 98] Kristrom(1997)2] 2~
ol RS AE&ste] Pt AErtds FAsAL o] F 7|EY B
@l Hlﬂﬁ}ﬁ’i‘?}.

of g dasta OOHAH iﬂrolia LRk Aol o] & Wk s)
7] flal 2 Aol M= A" Tl “oby e ehal w7 & Akl Al
G 1= A i) gleA F7F AES sho] vt 2ol 28t
A

=164 S7Are] §wo] “of] e -d”)

M=1GA SAre] 5ol “of e -0ty )

, 2atola RS & d o] WIPEEE QoA Aoty Aow

g g Yol Aol WTPx &4 28 (Logistic) X5 2t 312
7 A3 3ter}. Kristrom(1997)el] wh2w 23je]a me] 219w
I

0g

St (Log likelihood function)= thS-3F o] Aw ),
N
InL=>Y,"1n1— G.(4,)]+"n[G.(4,) — G.(0)]+ *nG,(0) (1)
=1
o 7] A
0 1f A<O0
G(4) —{[1+exp(a)]1 if A=0 (2)
[1+expla—bA)] tif A>0

&~

VoY, PV A SEAY] didte] ‘o7l wigk 19] s Z
“(Indicator function)®]t}. ®FeF “oly o ”glal sl 0
LG FEHS 09 FHEXEETo|T #Hel we =X
ZE 7HASIHE G(4) =[1+expla—bA)] "t = AYPs3 5 Uk
2(2)el oal ~Tfo] A k2 [1+expla)] '2 Ao H T} Kristrom(1997)

of ol&f Aoty H WTP(cH)E the-3F o] AXrtdET,

2L
S

e
Jo o
Mo & n%
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(3)

Ct=(1/b)In[1+exp(a)]

dEo] 154 WTP

o E
-1

of A8l A
dge F

4

ol

A=

ozl 2

=4

ool

ki3

o

of

(Covariates)

5

a+z/pE A A

o A (3l A o E

o A}

|- 73 A

3]

B
ot

o
S
9]

-
L

. 714 o,
Eol 1

“g @l

=
T

o7 wlg]o]t}, o 7] Al

-

g

, BE T

(Maximum likelihood method)& % &3fo]
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2

<FE-1> WTP SE9 2%
oScloday oo} == ((a:)
Zﬂ/\]%‘lﬂ, E%ﬂﬂ o HT © & ouZ]'T (o)
“ CI“ ” “0]‘]4 94701] ” “O]‘]/] 9470]‘]4 27!

1,0009 127 60 5 62
2,000¢1 128 33 11 34
3,00091 126 41 7 78
4,000 124 31 10 83
6,000 127 35 16 76
8,000 123 28 16 79
10,0009 124 31 9 84
12,000 121 19 24 78
A 1,000 278 98 624

1) BHYS TS g2 AL

92 ol gote] FuFol gl BEANRY 2rjoan
e 4G FAANE <;E-2>0] AAF ] ATk Wald EA L
o % u), ¥ mye FAWAA At BE FAASFE] gho] 0
oE AL felsE 5%olA EAA o AHAY. P
AA TR ThF AGE 27 00914, 00812 otz (e

2
A AAGE AN TR el AL FATHT V) 1] ol
72069 Wt wlol A 71918 At thae] OV APl A A Y A
94 SRS A B Abdo] g4t
= 1= 7] WIPRE S o] §3lo F430
B ARl &4 ok AL ol4d AWst o,
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U AFE o] F & sl B AFolE ALEHE Fol & 190
T AEAE = AR flE AMES FESEY A B A} flE
Abghe] A& AL S Qo] 2tal B ~Ttola RS o] §ate] FA g
AE <E-2>9 LEF dol AN 2volA BEPLe Aw X
Ho A7} gl MVekS 0ol dvhEl A o= B Spike @S 2 g3t
o] it A HAHE AAaksit) Aztolm REe] W | HojAld e

S
X
=2
_>_
o}m
al
2
o
fr
O
1o
ol
ol

2lem, o]+ Krinsky & Robb
6‘4

(Monte Carlo simulation) 7]

<E-2> 712 WTP 281} An0|3 2&el &4 Z1} Hlw
w2 712 WTP 28 Spike .3
e ~0.4591 -05105
e (-3.64)%% (~7.83) s
Jp——- -0.0914 -0.0844
(~4.52)%% (~10.48)%
0.6249
.
Spike (40.90)
P s 1,000 1,000
219-=(Log-likelihood) -580.4 -867.7
Wald EA & 4.45 1002
(p—value) (0.035)x (0.000)3:
%3 WTPa 5,020 5,569
EF o3 2.38 0.56
%A % (-2.11)% (10.01)%x
95% A1) T-7F [-13,203 - -1,724] [4,632 - 6,894]

o AT 2E 2R 7)9(Krinsky & Robb, 1986)S whel 50008 uHE-sle] A4ts]
At
b Wald EA e A ojof & R0 gho] BE (Yolgls 714 3ol A A
FAA ofgle] 3 ool JE E£AE pvalueo|th x o =+ = Z}7}
5969} 196014 EAH 0= Folgs vehit.
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9.79
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4461
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0.95

AR} gka $w

1

9
pal

o] HEo o3

=2]
=

HAT A

1
R

)

BN

Rl

2)

=] 1=

T 7H 25021k 10,000
G2kl A Er M0

7hrel A4 (0=915 ~4=4%)

e
<)

747l obolel i 0004 2olebt Sl Btk

2A7F 62.4%1%1 A3 @ o] glo] HRl

1
t}
I=]

k9
pul

Ko
()

LHERS T o]

s

A
Gl

Gender

Age
Children

Education

-4>9} o} A

o
- <3

574 24

o] LeusE ARelapeo] vopd Aoleh

£
el

)
Mo

gz AA

-

o

H

9]

o)

—_L
=4

AATE S(-0.089) 0= Yelon foFaE 1% =

=
=

B

!

S|
ay

Aol )

t7+ 0.001, 0.128

-

T

Bt ol & sl

==

=
T

=

F, Al

9

wAgE Ade wE Zzasd o
2 o

o2 frole A3}

]
A

] 4F 1% A4 B

-

o

o=



BAAEL HAE7H] 7t 65

5255 ARoateo] wolittm ¥ £ gtk
_‘|

]
Aol tigh A2 o] FAAFTE FoFE 1%0014 FA
! J

T :l_ BA o
Ao folatn, 0.3330]7] wiiel AW Ade sl & & =
52 A @ atafo] ozl = gtk of ghol A7, Ay,

5%l A FrelskA] 7] wiiLol w= A ekA] ettt

<E-4> SHE0| ZEE Ano|3 e & Hat
W FAAF =A% et ek
Constant —3.510%x -5.29
BID —0.089xx -10.52
Age -0.010 1.29
Income 0.001 5 2.83
Education 0.128:x 3.81
Gender 0.127 0.92
Know 0.333#x 2.62
Visit 0.043 0.22
Children 0.102 1.47
#+5 7 1,000
Log-likelihood -840.3
Wald & A & 23178
(p—value) (0.000)

T HFES <E-DAA] Aottt Wald FAHS —?745101 oF g W49 gro] BT
Vol 7H sl A AAkE Ao ]E]—. 19} sl 242 43 5%, 1%04 EAA o
2 frogs et



20109 7= Ao HA 7hae 1715227701 TH(E Al A). A

Aol Azt F WA E SH AhTd AR WTPGS699)] 4
@ APRE gatel AN & v 018-*741 A ABT A7
= REHoR o 9559 94 Et o ehgrh(aha gk 7940]
9, Ak 11829 €, 95% 418 77k o). o] A BAT A
Mol REZEP] Ao o Az Am F Ao pFE &
slo, olel s 3 A2le) wEZR Y] Aol B LEAS W
W, EE 8 Bng 52 88 5 v e avhd wAE g
Me A% pel, nEete ol ASHOR MY FL AN

4) MY AFANQO| H|W
Sl A e WA 7Rl W] WTPE 43 =] el

dapel L AT AatE AR Has He A2 VR PR A
ofth. & A= A MARVIAE FASALER o9 AFE
Toll A HIAZ7EA S Eg skl FAF Aol = gkshe] thekdh blof
Eulo] s A Ay, CVMe] 485 =l A8 A= 5 97071
ATt

AT TP S RS o8 Y AT e A ddeR
g 3 (200D gtolnh 1 glef V£ dpEs HY i
= Aol ta) AL HE sk Aol et neE s 24
Egolrt. obA wrEl Kol AdgHe] 1 HA ¥E BIE o8
B Aol W oA Awoatefe]l R s 4 5
A7F ek mhebA] @ Ageh e Avtola RS o] getd S
Ho® Qe 49 HelE Ed 4 vk <E-5>F BW £3]F 9
(2001)& Alefstar opA7bA] A o] vIAIG7EA & FA sk bl glof
A ARSHS A Aests 2atola Ry AR dE 9l
= Aol 53] AAVE 239 W ALSHE] HEo] oA ER
ofE A F glv EEE o8 Ayt s dosin



BANEL] WA 7t 67

<H-5> =L 24O HIA|ETIX| B4 Atz Hlm
o‘j Ak _ < N
33 ¥ xza w3y zAg | ER 5
Al &
Léogoﬁ A5 A5 1,000}
5 A 1 AT BN 9
Ak (2000) ARER0 AR 157 A-w) | L0
daa g | WIPEARE | AR ae A
L(Eo(;z) 718u g+ =% | AFNE YA | 1,0007
713 n] & A Ef‘é A AFNE
E3lE 9 |o]TAA FEAAY o
BT 00 s-shol w3 1 10007
AR ol 7 0] o] % - -
&3 (1997) Aejeld
0w
PEAER {;93851; Tobit =3 QA 2707)
B FIESSIPS T EAR Y
133 o} j=r-y = o_ J FiReE]

3 vt oo e W e | AT FEA) | 10007
obei 33;(5240% N AEAR Y oheiw wWEA | 511
54 ) ST gt
A (2059) ZABAREY, AFAA 671 - | 3817

) Turnbull 23 AZFA)
G A A FEAENY | ARTA FIA s
A ol ol o e ey | 100078

S 9ol A T E3E 2(2004)9] St = A o7 kA E HIt

2t 4 = 7 AA7] w2l kg 7}
A5 AN = glo] Algfstdn. =W AE o] WAZTAE F4 %
g7 A AIEe 47 gE Ao AES ez AZ & A
Aol A7k s E A7 A3 7= FLE AR AT
A3 Hlaskr] 9] A A A &2 ghakate] A A skl AL, A
A E7FA9(2005K=100)F ©]-&3ke] 20109 12€5 7IE=o® WTP
& AAelar, ol & <HE-6> AAEAT M2 UE A9 e

>
e
F

5) Bit (WIP+ (HLBAATE x EA DG 2] H A AT (14 8720 %)
A= b,

6) 9 At} A



2 wagk Jlo]7] wikel] AHA Hlals BrleA T & Aol A
7F gEnte] A AaE A9 v dree] Adnyg d5s 2
Ae & vk AR 20021 o] o] A& A AbelEte] Aol=
At 2007 129 Bk 715 12 AbaLsl 20084 10 A gl €
A2 F3] NHD som A TaAd did o] =mobxlr]
Fow otk I AN AT EHE AAste] el &
AR wpet 242t FASE Y olgedon, ¥ ATE 2§
o 24 S 88 ~2008) 71 ZFol 7k o] wiitol g nte] AW
o] % HAITIA L 2 AWA] A} g i BTG A ol
ol7k ol EEE AAAAE F& At Aash
<HE-6> S 24Ol HIAIETIX] 24 Atal SEHEt
AT i A9 o g d e 20109 12€9 7=
A9 = T A =423 =427
21 EF 91(2000)] CVM 20008 149 45409 9 /lar | 209 56%F < /kar
ARk [ 3ERARR(2000) CVM 20006 | 109] 40%F /kr 1391 88107+ l/kf
AE@ 91(2002)| CVM 2002 | 99 5,750 1/l |13 2,850%F </
G |8 21(2001)| CVM (2001 | 821 1,000%F €l /kn {109 8,060% 1 /kni
73k el ©1(1997)| CVM 1997 | 99 1,530%F /knr | 149 76%F < /kar
st fFa(1998) | CVM (1997 | 291 6,000 €k | 49 /kr
.. N 1709) 1,6325F k' | 209 8679 Ykt
FA | AFA 2(2002)] CVM (20024 o) 1638t 91 | ~g76°) 34345 SVt
s 4°] 1887 /k | 49 198657+ Yk
A HAAQH < g i
A4 118 ](2009)| CVM (2007 | 4916,604% 9,k |~4°] 8688%F Sk
R = AT CVM 2010 |922] 7,180%F 1/kaf (929] 7,180%F </kn

7) 2008 E‘A}Eiﬁ A0 FAE 392, 20089 109 2897 119 49747
8tol AA Aglen o 16515 Ao, el Xﬂﬂ? NGO 507 o]
o] 7 < 220004 g o] 634011 Fofste] Ao Atz P H Ak W}E%il
o] %, *“’J ARIEERE ol g} 3 Hl 50 %X]% &7 Aikolat, Ao A 2o
A XA B en], Fxok AdeAe] dal mr we B A
d Aow me ) m AN 5403 glo] 491 elulel BB Qi %A
el @AE FEelw Aold Sxo] B TAA HAAYS S 5,
SAE &840 Eﬁ-%f%}ﬂ Adte] FARA-HeE] 8 FIE& Fleta
gol, wA Al et gre) wAo] mrl kopd Aoz datai 9




BAAEE A7 57t 69

)
T

Ho
el

B

T
JJJ

Al M A= o] 7k 7F gt = A fEabd 5 Sl

RE A o] 2}

Aol A A s A efom HAL

/g—

d

A

Bl A A 8Ee] =S

-
T

RS Aoz AAE HA

X
s
I

B
ol

>

!

B

s,

=
T

A 7FA &

—
fi%e)

%

SJAbE ZHA AL AT B

31
=

A&

%)

el
N

g AbEl el A A 8ol

=
=

7}A]

e
& ol gstglom, ~vtela m9] o
3, 71 2 mag ¥

Fd A

=
T

(€]

CEL e

of el of s

gl 3le

=
T

71%2 =) A o] WA 7HA]

U A R Al

of v

=4
fLN

2 A= o] 7] o

]Oﬂo
] —

AR T X

Eay
=]

"R
Wr =
0
ml =
2R
S
TR
o
Ny
= oor
KO
o
I
T E
B

W)
/ K
S o
o oy
il
B X
o
OT J.Auo
T
A5
G
K RO
g
o] np

—_

e

"
o

rvzel

X

!
_ZE
M

—_—

il

B!
gl

Tor

B

K

oy



70 HAFFAAT A26H 2%

Az 5 Aol LAskE vt g qrRe] A-EC] A N
Abdol ofsf flEE A 54 NEARA ] BAA kel A en] Al
v g = z#d 5 9k

Endeond 108 59)

AAFY(IRF 20113 11 25, 2xf: 2011 12E 129Y)

A EL (2011 128 21Y)



10.

11.

20z

rak

HEA - o] dE, “ThaH el olibde CVM 713l gk Aol 71x] %
7V, FE2AA, A58 A4z, 2002, pp. 31~44.

AMHFAIY B G Fs2Ab, TATEAY S FgFT sz T
H A (A 2EoF),, 2000

AET - olBA, “ARtE A AAA 7R, AT AR #7 9F
TEXA ARR A, AREEALY BE G T E AR, 2005.
=, “SAE7ER Y] A A BrF - e dd Al g o 7171A|
FA -7 rIAGNEE S A, A10E A3E, 1998, pp. 19~38.

o F - FA, “AdFA o BV g BAY HIel #HE A
T3 E AMEX G o R Tk std A, Al7s, 1997

AAEY - 285 - shAd, ‘A fol o2 7hx] Fof s &4 A
F AES TAR” TedAA - AAAT,, A29H A25, 2002.
HAD - 489 - ok - v H 1 A A FAT, TEE A
AAAT,, A36A A1Z, 2009, pp. 117~136.

E3E - FoE - G E, olsAA ALY 21 F 7}‘]%@%%
o] &3k FAH T ALY REVFA SA”, TAGAT,, AlLTA, ALE,
sk x99 8k3]) 2001, pp. 37~54.

®35 - Aed, ‘U SAUE o] &3 hH R A A
of et AA)A 71xFA", rOcean and Polar Research,, #A26¥ A13%,

2004, pp. 77~86.

Arrow, K.-R. Solow - P. Portney - E. Leamer - R. Radner - H.
Schuman, Report of the NOAA panel on Contingent Valuation. U. S.
Department of Commerce, National Oceanic and Atmospheric
Administration, Washington, DC, 1993.

Bateman, 1. J. - K. G. Willis - G. D. Garrod - Doctor, P. - I. Langford
and R. K. Turner, Recreation and environmental preservation value
of the Norfolk Broads: A contingent valuation study, Technical
Report, Environmental Appraisal Group, Norwich: University of East
Anglia, 1992.



72

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

T A269 2%

a4

o

Bishop, R. and T. Heberlein, Measuring values of extramarket goods:
Are indirect measures biased?, American Journal of Agricultural
Economics 61:926-930, 1979.

Brent, R. J., Applied Cost-Benefit Analysis. Cheltenham: Edward
Elgar, 1995.

Brouwer, R. - 1. H. Langford - I. J. Bateman and R. K. Turner, A
meta—analysis of wetland contingent valuation studies, Regional
Environmental Change 1 (1), 1999, pp. 47~57

Fisher, A., The Conceptual Underpinnings of the Contingent Valuation
Method, in D. ]J. Bjornstad and J. R. Kahn, The Contingent Valuation
of Environmental Resources, Cheltenham: Edward Elgar, 1996, pp. 1
9~37.

Hanemann, W., Welfare evaluations in contingent valuation experiments
with discrete responses, American Journal of Agricultural Economics
66:332-341, 1984.

, Some issues continuous and discrete response
contingent valuation studies, Northeastern Journal of Agricultural
Economics 14:5-13, 1985.

, Welfare evaluations in contingent valuation
experiments with discrete responses: reply, American Journal of
Agricultural Economics 71:1057-1263, 1989.

, Contingent valuation and economics, Department of
Agricultural and Resource Economics, Giannini Foundation of
Agricultural Economics Working Paper 697, University of California,
Berkeley, 1994.

Krinsky, I. - A. Robb, On approximating the statistical properties of
elasticities, Review of Economics and Statistics 68:715-719, 1986.
Kristrom, B., Spike models in contingent valuation, American Journal
of Agricultural Economics 79:1013-1023, 1997.

Reiser, B. - M. Shechter, Incorporating zero values in the economic

valuation of environmental program benefits, Environmetrics 10:



23.

24.

25.

26.

21.

BAAE AL 57t 73

87-101, 1999.

Stevens, T. H. - S. Benin - J. S. Larson, Public attitudes and economic
values for wetland preservation in New England, Wetlands 15:
226-231, 1995.

Yoo, S. H. - T. Y. Kim - J. K. Lee, Modeling zero response data from
willingness to pay surveys: a semi-parametric estimation, Economics
Letters 71:191-196, 2001.

Yoo, S. H. - S. J. Kwak - T. Y. Kim, Dealing with zero response data
from contingent valuation surveys: application of least absolute
deviations estimator, Applied Economics Letters 7:181-184, 2000.

, Modelling willingness to pay

responses from dichotomous choice contingent valuation surveys
with zero observations, Applied Economics 33:523-529, 2001.

Yoo, S. H.-S. J. Kwak, Using a spike model to deal with zero
response data from double bounded dichotomous choice contingent
valuation surveys, Applied Economics Letters 9:929-932, 2002.






= = = =)
NEZWARAIY S AU Lt 24
Quantitative Analysis of the effect
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Abstract: To revitalize poor surroundings of fishing communities, the
Korea government has taken various policies. However, academic
investigation on policy impact has little been made and few quantitative
methods have been proposed to evaluate the policy impacts. This study
constructs two econometrics models and decomposition method combined
with difference-in-difference method in order to evaluate fishery policy
impacts with respect to fishery receipts and non-fishery income.

We found that the effect of “Fishing Village Development Project”
might be ambiguous for the chance of increasing fishery receipts. But we
also found that the chance of making non—fishery income was higher
after the policy implementation than before. This study concludes with

suggesting some policy implications and future directions of policy
impact studies.

Key Words : Fishing Village Development Project, policy evaluation,
decomposition method, difference-in-difference method
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