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<HYEXE>

A Study on estimating Economic Value of Ex-situ
Conservation Institution - Case of Green Turtle
Conservation by Korea National Maritime Museum -

A2 HAA ) BA7IRS 7HR o] B AT -
ZYNFHE R FEHNTAR BA AHE FHOZ -

Lee, Bom Sok

Department of Ocean Policy

Graduate School of Korea Maritime and Ocean University

Abstract

The Ocean cover more than 70 percent of the Earth’ s surface and contains a
lot of sea creatures from microscopic plankton to the giant blue whale. However,
some of marine species to become endangered because of a number of factors,
human disturbances to marine ecosystem may the most leading cause among them.
Therefore, Korea government has designated eleven Ex-situ conservation
institutions, which protect and conserve marine endangered species at the artificial
habitat areas such as aquarium and maritime museum since 2010.

Yet the proper economic value of Ex-situ conservation institution has never
been estimated, because it is not well recognized in Korea and it is non-market
good to estimate economic value (price). The objective of this study is to estimate
the economic value of Ex-situ conservation institution with the case of green turtle
conservation by Korea National Maritime Museum.

To do this, a dichotomous-choice contingent-valuation survey was conducted to
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estimate willingness to pay (WTP) for the conservation and restoration of the
green tuttle by Korea National Maritime Museum in Busan Metropolitan City, Korea.

Mean WTP estimate based on a probit model was 7,750 Korean won per
household annually as income tax. Econometric result indicates that the major
factors influencing support for the green tuttle conservation by Korea National
Maritime Museum were concerns on marine animals (positive), need of Ex-situ
conservation institution (positive), visiting experience of Korea National Maritime
Museum (positive), necessity of marine animals conservation research (positive), and
against animal testing and capturing for conservation purpose (positive).

KEY WORDS: CVM, ZARIIX=AH; Ex-Situ conservation institution, A4 A]¢] 2A
712, Korea National Maritime Museum, =H3JU¥HEA  Green
Turtle(Chelonia Mydhs), +EPhAS; WIP
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A WA oF 70%E AA A Y= vite= FAAEAL] FAE 53 QA
TP AT mE AYATE Foprhd wEA Bad a4ES AT AT

APYAAT FHE TR APYEL PAZFRE a0
3

20 oFo] HE g AEEE olFojA dom, A7 HFYESC] 9
Fsim 7L olFo] YA AE FASL Aot HAFVHAE FAEIE
¥ I E T AFeE] A A Bl EZHAES 2F oAF 2
waANES] Hojdo] HIY|E &M, g3 HoldEsS T3 EA AEY A=
WA A= Sk o)AHH sFEES AFAEAY] +¥S A, Yot
Hitel AZEAl F 3 A=oleta Brtd 4 Ath(@ =8 AT, 2007)

AN Izt &F Fol Ha HolAA nitE  Este]  sjdAtde

Hog olgsts AT Soldel wet s FyEiAe] ddol =uY AL
Aotk mwA ALt B, g2 A FIE A IR EY] AS
29 fge € won PFOERYH AfEE Wolth(Zhang & Lee, 2013).

aHy g fFsEse 45 e A F717F v 2x, AT BA ol
il

¥
doe e 4l

ot

Nitrosomonas, Nitrobacter So] tjmxAo|t}.
2) 2o AsP7] 2 g2+ dsol 23 Aol AQHE &, FRSHA| o1 FASH= of
T, RS st ofF, ¢€dHEo st ofF So] o
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AFsEd dFsted, I FAE = Aok EdsE 4T
HOA 5 (SFEx T A 59, HoAEA R, H F-g nio A &, AT
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ol A 2z 51 289 A7 = Foltt(Jung et al, 2012).

19499 7 201613 7bA] -2lubel At A FEnITA R o] QI7te &3] H4olg
H A$e 232 RuxEa ok oF 1003 oo FERIGALY MAFIE
FHE ) 607t FHxet B o¥He FEAOAESY A FE F9 B
A4 e = F dom, FEMGAESY WA #F SFes Ad 59t @

7}
S #HEHA 2 AA o] (Moon et al, 2009).
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A 7] A A AR RS A (International  Union  for Conservation of Nature;
TUCN,2011)5)¢l A = *3@:}0 dol FHete] AEor FasAY fIEH S
Aol st SRS BAD THX7F e 79SS MPA(Marine Protected
Areas; MPA)Z Zl’ﬁo}oi Boska glon, mol e fYELFRY LIS
FAAY A star gl ®=3E w29l Marine Mamal Center 5 H.37]

HYstel AFERY BEE 8 s ek

[44
o m

R

3) TEfAA, 2000, sFELE ez, st2 et A pp.1~15.

4) F2UIAE ¢ BigASLo] &6k oY Asolth A AAQ ot sfifoll RxstH, A
o g g JiAFeR FRE ] Q. IA AIHESAWY CITESOA 2% HEH7|TO=
A7 Elo] Q= AdEjolth.

5) NIARTA B S AW(International Union for Conservation of Nature; IUCN,2011) : 19483 Ad=lx]of
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= FA|FE DEAZ.
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HelEl = F9S Yt
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23 AFA=] 7HAFA Aol U =9 A
=9 A7 AlEle wgARed g ATt

AFELFFol #3F AF So] At Stithou & Scarpa(2012)e] AFoAE 18] 29
ANE2 A =l Wi gFo2 g AH HEEFAVIFU HS

KR

HIOEAE Y FIblgaEde] AMEE FASRZ YA E g did BREVHA
2 A (Double bounded dichotomous
[e) A

choice)& A&l on, AEFTS 7|8 F4& o] &3t E44ds wEs

Wallomo ¢} Lew(2015)2] oA+ dutd oz 317 Ao
AgAoz 54 AYo| ugtk IA zo)7t U= AS HAR I AolE

AFeAh AFAT Aol gt AQER F4A BEel B Ae] JFeol
i} He AEE Jhesel A3 AGS AR & 5 Yrhe HelA AR} e

AT 2AE BRoEE wiig AnZRe AR 8Fe HF:HUI AR
A= ez dAstar, AR I ol ek 7Hx] F7FE 23] ATLE>

B1E ¥ /lo mEYWe njyow HEe HAse WIPE B9tk A1EL

= Adel 2z TR 5000772 AAIGIT, BIEL n=o QFERA
ALFEE 7|F22 gt I AYe MAs FES FHAPh olF 8T EFH]
FYES] WIPE 43 & ol& vlwstHth. WIPe A ZAi= Table 49

23t OF A sigdste mlady 22 7oA zolE Yede AEFH
A9 3% 471 AY(Elkhorn coral-NE - ENC, Hawksbill sea turtle-WSC, Southern
resident killer whale-ENC)ellA  Uelstt) slg AFodA FEIUEG RES
=S THHel Wi A=deiet AT Jkx FAHol F Aelvt
gidonz, = BAGsd ek 7FA9 HIPE Aol Agad

oW Aot YA FEHOT AT B sk
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Table 4 HAY siFsEe] A=delet A9 WIP

Species National NE MA ENC WNC SA ESC WSC MT PAC
i
= (n=5,061) (n=229) (n=637) (n=875) (n=436) (n=845) (n=231) (n=515) (n=398) (n=895)
Johnson’s seagrass $43.83 $49.50 $52.75 $38.51 $39.14 $46.51 $42.31 $45.45 $41.66 $40.31
Central CA t
entral LA coas $51.06 $59.29 $54.18 $43.58 $43.64 $49.92 $40.37 $40.88 $52.90 $58.67
coho salmon
Humpback whale $60.98 $85.02 $78.57 $52.08 $62.45 $61.50 $61.31 $59.23 $62.98 $61.21
Elkhorn coral $71.78 $106.3 $85.56 $59.01 $58.45 $66.72 $73.72 $74.31 $59.65 $78.04
Hawksbill sea turtle $85.95 $85.95 $93.53 $85.55 $82.79 $88.42 $80.86 $70.40 $82.74 $93.90
Black abalone $70.50 $102.3 $83.72 $62.20 $74.02 $61.67 $68.85 $59.73 $77.71 $78.13
South CA
outhern $71.06 $101.2 $72.69 $60.17 $74.20 $75.49 $69.26 $65.56 $68.21 $78.17
steelhead
South ident
outhern residen $84.38 $121.0 $86.59 $69.45 $97.20 $95.11 $84.39 $87.53 $72.62 $89.46

killer whale

NE: New England, MA: Mid Atlantic, ENC: East North Central, WNC: West North Central, SA: South Atlantic, ESC: East South Central, WSC: West South Central, WSC: West South Central, MI*: Mountain, PAC: Pacific

(24: Wallmo & Lew, 2016)
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dTeE FFE AIAHY =1y EIE A% ATHJ e viE AAS
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THs =R 20129 78 ST Hedow Jjdsiglon, sidEst &
SeFatie] ol oupAlslaL Stk e £33 8719 HATe T3l YAl s
A, dFE S Sl iRt T AR Hest s MEIAE Algshke
so718olt SEeltEde 20139 sjdEEe] HEeh FHe o muAR
AFCREAs, F2AEAE, aiEe] As, AR slivk 237 E3luhe
A9 Badzlde s AHEIT Ao Aesedo), el S eiAd ) 7t
Heo defjde 33718 5 73 side= B 522 A4R|e] Hardelr]s stk

AR BABo RN FRPERe 2 SR AgHa A7o AEE
T2 9 AR T o] BEe Sk gtk 0179 @A srkRel te 3w dvt
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Mz FENAR guorst ‘ezt gtk AW 0109 AF AAE g
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W6 SEHEF Bl w2 Bopitk B Wslo] ‘Yol ke olgg el
o FEUCPARS Ak WAPA HAOITE A FHE HolS uA Raka S geiict
E T REultAR ool AR ohagold AAYel EHT 2g Tsle) Audo
Itk Holst ool BF U3l FEMAROER XBE B3l AUOE Sobh WAl

HET WE1EQ FEuARe) Fnge] 2 Jlolg & o8 Ytk

16) H252Y : 27001, 39000f vl2le] AIA 2% §2o| BE pAHL Yok HE FHTY
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252 29 ¥ 197849 109 FAS XAkl 19844 A9t

17) 24 BYE DePE) AP SAYGA IP PHYE SFTY Yol At Sne £5UO
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33 §ERTEYY AA
HA A o]&29] & EoklA AU AMujxe] 74 H A wsle o
B} EAe RE HELSRFY AT AU EHL 28l
|

Y5 g
E2A0 204 459 olH S4L wste] FRAAY CVM SHEFAE
3}

g2 McFadden(1974)¢] o3 Fejo SEE LR
ModeD)& A|Al&41aL, Bishop & Herberlein(1979)] CVM %k-EréEHﬁé 2 E 7| H
& &L, Hanemann(1984)0] $AWsS A7 Adste] mye 4

FAAd o] AN EE A3 (e, =1) AYEHA e B3z, =0)9 F 7HA dighl
e cvmEdel Awste], gk 9 Ao tid 7HH &8 <(indirect utility
function)& =3 2ol Yetd & U

U; (mz-, Sz'v Zjs 777',]')

A7V miE $HA 9 A5 s SUAEY AFEANH 54 T Ay
gort BAE S8 GBI e 7 43 B $RAE %3 e 4
ot EAAAE YPAA e HE FES Ushl: oAE et
oRte AABY B4 Eo WY A SHEC AR s, AUAES
Mol oldy Fe ZHex WEd WAT FE Yk RRA 39
ERAR OVM B 44 4’ A2 $AAAY, AND 2o A2 AR

2} al
AL QoA BEAFYC] AHHY HH(]:UEH agol FFAAS AYEA
B A (=09 EERT Ahs A
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Collection @ kmou



Pr(el)=Pr(Av, =u;(m;— A w;, z=1)
—u;(m;, w;, 2=0)+ (n;, —ny) > 0]
= Prlla; + 6, (m; — 4,) + 7.8 +m) (4)
— (g + Bym; + 7.5 + )]
=Pr(Av,+n;>0)=Pr(—(a, + m;— B4, + 7S, <n,))

F(Av)

714 Ol:041*a075:51*5()’7:’)’1*’70777:771*77071‘j43Fr,(AU)35 SEN

2 (@8t ol #71" a&Ato|Fr(utility - difference function, Awv)e FE
S48 (n)ol HPH ol FUA BEH(iid) FTEEZ 5~ N0,02)E FHI

7HsHE 2 @)= 4 5)F 22 ==Yl 23 (probit model)E FAHE 5 Ut

at+ S, BA,
Pr(n < a—pBA4;+%S5)="Prle < L )
UP 01’
at S - BA,
= o( ——) (5)
O'p UP

A71M e =n/o, ~ NO0,1)E& UERATE 83 o(.)E FAXEZHETEES
et o9& FHer FE&AXNTT AvY FELAY ()0l EAX
~ logistic(0, w07 /3)= AT 7HASIH 4 (4)
—ir < T AUtk

AT E Y (Random  WTP, Model)2> A& Ao|grE &
g CVM Ay Lo tig 5= A3E detsts AHA2Woltt
Fgol MAdEE CVM Alug ool AHste] F7A i8] E8FE(v,)e HMBATIA
GoRA ART CAF Y= AYTAL yehE WIPE 4 (5)%
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Table 10 ZZH R Wo]

Tt AY
e R & E iy
27H
SR =T x| 2o AKbid AA]) 4643.16
(Conditional)
2009t o]st=1,
. 200~5007H =2,
A= e 500~8005+¢ =3, 563.17
(ordered) 800~1,0000}91 =4
1,0009Hd o]At=5
213 g} o 3tAlolrt=
(ordered) HEolck=1, #AIQT=0
fgds= BA ol o e
Q35tth=1, = Q3K Qr}=0 0.706
mg A ol (Binary) g Qofct=1, "QstA] ottt
TS O X135 T o o elg
S e EIO]L} c== O] ] ‘{rﬂi}ff}:l ﬁ_}gf}j_q_o 0.297
7t Ao ¥R (Binary)
AMAIR Q] B 7| =X 0fj = @ 5trf=2, B-go|t}=1, 1952
oA oy (ordered) L Q5HA] Q=0 '
NYs2o wAg 9l
o F=9 ol -
=o]strt=1, £9]5tX] Qr=r}=0 0.341
71246 = (Binary) sler Aol e
=7t shct
ol guf2ol o
(el k=)
AYES A1822 % Yool WRslEA §8=0 | 057
upo ol (Binary)
sz BAAT7 olg
°l1° &l 2adt ,] qmQslr=1, WA ork=0 | 0.128
st o gtk oA (Binary)
3]
o] eAY AR 29.83
(ordered)
o]st
BAAZR oy .]° AZ=1, 0]AZF= 0.693
(Binary)
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Table 11 T2H R4 A A5}

=L Coef. S.E. P
R A28 -0.000 0.000 0.001**
A2E -0.000 0.000 0.855
Y= HAlojr 0.246 0.115 0.033"
sjoFE2o] B WQA Qlx|ojE -0.223 0.185 0.230

o= E
0.452 0.189 0.017*
7HEe ARG BHE Qske 9| %q
MARQ BRZ|H LA o 0.347 0.133 0.009"*
A== BXS 95 LA =80
el BUS Hl ol =Re. 52 0.235 0.183 0.198
7|1 2A8x6= E7h st
TPANGNEHY sds= AHSF YRR 0.476 0.200 0.017
=29 WAALrE HQstxof st oA 1.869 0.459 0.000**"
L}o] -0.007 0.008 0.371
HAAR ojH -0.119 0.185 0.518
Log-Likelihood -158.013
N observations 295
’ *o oolax p=0.01, 0.05, 0.10& Z+z} Yepd

_36_

Collection @ kmou

(D
)
—



422 WTPY 33

Ol
==

B AFoA MR Q] RA7|#HE 7RIS fal] G FEAENE CVMe =¥
ATE Tt FHE AEYA 5942 7Y BT 9 =
o] FAAE At T 77 FUF £5A AEJAY o R FAHE Adoln, FAH
= 71RO AAT AR A EES LB
SRAANANE a3 FAL oF 73407H 02 FAHHAT A o] S BAA JFES
1,457,3607+7-9] THEE SatetH A4 A9l BA7|H FEAIGAE BH &5
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Table 12 WIP2] =4 A3}

T2 & =
oot 7,750.499
7t ARt A2 At shehat 6,202.82¢
etk 12,221.259
RERiEAs 89,376,162,483%U (2 89421 %)
SHIER] S ahera 71,528,928,903¢(2F 7159 ¢4)
Aretgt 140,931,531,52294(2F 1,409 %)

20179 71 71 BRA] AR S8 1 4.5%
20179 71& RARA] 7bL2 : 1,457,3607H

10
SERI7IR] &HAF - A1/ (14+0.045) ", A = 7} A7 x| EBojAtoH

t=1

20) 712735 AlA] ofulEfgd mAL 288 SEAA Al S22 (EA: 71=AER)
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