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Abstract @ The Korean government has been trying to conserve a marine ecosystem that has been shifting due to climate change. As part of this effort,
the government designated seventy-seven marine species that have been disappearing and deserve to be protected as endangered managing them specially.
To generate basic data to guide policy for these endangered species, their value must be measured. OOf the species declared endangered, coral is
particularly threatened by climate change, and its management is important. Accordingly, understanding the potential value of reefs, can be an effective
way of proving the benefits of continuous management to decision makers and the general public alike. To this end, we have applied the contingent
valuation method (CVM), an economic technique of for valuing a environmental and non-market goods such as a coral reef. A national face-to-face
survey of 1,000 randomly selected households was conducted in order to determine the public’s willingness to pay (WTP) for conserving coral reefs. A
one-and-one-half-bound (OOHB) model was adopted to interpret WTP responses, and a spike model was employed to deal with zero WTP responses. The
results show that the conservation value of a coral reef can be estimated at 3,016 won per household per year, statistically significant at the 1% level.
Expanding values to the national population gives an annual value of 58.9 billion won. We can conclude that the public is willing to pay a significant

amount to conserve coral reefs.
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(lnstltute for Climate Change Action, http://climateaction.re.kr/). 2t

TE oy TAE Bo] ZEAE o] F=d, olFA IA4H
A= 4% HEBEAAE AAAE ATstnr HE
A Al A= w9 Fadk s o E=3
AAE oFFst &8s A|F-8F=dl, 7= National Oceanic and
Atmospheric Administration(NOAA, = 3l g 7] )0l w2,
A AAARSCRE AT %9 8-S Wil Abs AAES oF 5~
10efgeln, Adaze] AA4 pA (s Ao oF
298 e o] ggktha AFg vp qlvk AFS R Q1E YA
ejAle] BAA 7RIS WAA TR = Al A ez Q1A
21 © ™ (http://coralrddf.noaa.gov/aboutcorals/values/), 1 7}x] ol T
g 7k oy M "I AE FE dE AL A th(Ahmed
2007 2007; Seenprachawong, 2004; Van
Beukering et al., 2006; 2007; Tamayo et al., 2018).

A AFSE 2030~2050 0l = AlA] gl o] Aol A AL
Zhx 7 & o= AW (GCRMN, 2008)°] 2.1 glof o] =
HEShaL sk thde JAo] Fad Aot ofn
"I NOAAOIA = At E BESI= Ao Uig $84
2] 5}¢] Coral Reef Conservation X2 133 =
5 9% st A Z2a9g Jdgsta low, 53
bz Bk 7HAE Hrhehs ATE thdalel] ZA X454
o2 433} Q) Uk(https://coralreef.noaa.gov/aboutcorals/values/).

Ul A= sl G e Al B 2 e ek HEe] o}
2 ATEEAY SFBERZ A i B ruks 3
uslth At Ty o] EEstn 9
7hAARE AR AN i
AwETALR Ak, of A

ek, Tl AU AR ET

6H & ool 28 ade 2ia w. &MH,

et al., Brander et al,,

o
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Administration, http:/www.heritage.go. kr) fﬂzﬂ 7HA] T lel A %1
P AsHE AT A FE Feofste 2UHE Y

2o 2dshe A - 397, AEe] o
=°|H(Choa and Lee, 2000; Hyun et al, 2003; Jeju Special
Self-Governing Province World Heritage Head Office, 2016; Kang
et al., 2015; Lee et al, 2000), & #|8+3 WH S 2 &35to] 2F35

s 7= Eﬂ7]—f5l— A= mu} o}x] Pi/] LR

CELE I

2 I
AF RN 5 FUY AHARETS Ul EEeo
g AAGH PYES Agse] FAHOR

9-X 24d M= =9
2 gund. 340

Slsh ge] SelRElel s AEel XS WohE e
A7 EADY. o5 ATEE T AEHE ALUL
488907, 1 FAAE e ATE0 cVME A 8agl
ok E@ Alolsh, Welw, )5, Alold, welol Aok, Fa,

dAtol, B, WAw, Brin, maos
thekek w7to] sl A5 xS Yo R oy, Y
Thol oM s %9 7}X|(Cesar et al, 2003; Cesar
and Van Beukering, 2004; Deloitte Access Economics, 2017;
Failler et al., 2010; Mathieu et al., 2003, Spurgeon et al., 2004)<}
WEA 9 oW Ed 23 25 %9 7}X|(Arin and Kramer,
2002; Brander et al.,, 2007; Edwards, 2009; Yeo, 2004; Ngazy et
al., 2004; Polak and Shashar, 2013), Z1&]3L 2tT % HES 9
3k 7}X](Casey et al, 2010; Fonseca, 2009; Mohamed, 2007;
Ransom, 2008) ol talo] 7}k,

ek 2do] A= MBAHHS 4-8(Van Beukering et
al,, 2006; 2007)3to] £ R TFAE FASL, oA PH]E
H71H 3 CVMS 7 A -8(Ahmed et al, 2007)3}o] #=2
ool d 7kx] B WEZIAE B7EETE 123l Table 19+
oAl A A AAEIE 2.oFsko] AlA ST
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SAA7E A W AFE7FX] (Non-use value) S 57437 €t
(National Marine Biodiversity Institute of Korea, 2015). ¢ 714 &
A TR ARSI Y At atebA] el th gk v}
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oM, = FEFCNA 7 rel= @AY dEs =Y
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ojml oy AolA thget FAAE Fo R F At
(Ahn and Bae, 2014; Kim et al, 2012; Lee, 2013; Shim, 2012;
Son and Kim, 2010). 22| 3L ool th3 7}X] = X Eoi1E 5
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Table 1. Summary of previous studies dealing with the value of Coral Reef

Classify Sources Country result(USD) Method
. Conservation value: mean WTP 24.01/year
Cesar et al. (2003) Jamaica Improvement value: mean WTP 25.35/year CVM
. Value of Coral reef in Hawaii :
Cesar and Van Beukering (2004) USA 180.24 million/ycar CVM
. . mean WTP 1.32/week, 68.45/year
Deloitte (2017) Australia Annual value 1.2 billion CVM
Value of Coral reef Val £ Coral reef in Martini 11007
Failler et al. (2010) France aue ob Loral reel in Vartimique - LI CVM
million/year
. Conservation ~ value  (mean) USD
Mathieu et al. (2003) Seychelles 17.96/once, 718,548/ycar CVM
Value of Coral reef in Samoa Islands
Spurgeon et al. (2004) UK 11155 million/year CVM
Recreation value of Coral reef : Meta
Brander et al. (2007) ) visitor mean WTP 220/once analysis
. Recreation value : mean WIP 2.94
Recreation value Edwards (2009) Jamaica Improvement value : mean WTP 32.39 VM
Recreation value of Coral reef in Ocean Park
Yeo (2004) Malaysia : visitor mean WTP 5.60/once, CVM
WTP 52,000/year
mean WTP in Anilao : 5.53
Arin and Kramer (2002) Philippines  mean WTP in Mactan : 8.22 CVM
mean WTP in Alona Beach : 5.08
. For Good quality of Coral reef : 114.79/
WTP by divers Ngazy et al. (2004) Tanzania holiday CVM
elementary level mean WTP 66.70/year
intermediate level mean WTP 103.45/year
Polak and Shashar (2013) Israel high level mean WTP 115.02/ycar CVM
instructor level mean WTP 111.50/year
. Conservation value in Riviera Maya
Casey et al. (2010) Mexico additional mean WTP 70.08 CVM
Fonseca (2009) UK Conservation value in Fiji : mean WIP 15.63 CVM
Conservation value . Face to Face survey : mean WTP 48.74/once
Mohamed (2007) Maldives E-mail survey : mean WTP 36.72/once VM
Conservation value of Coral reef in Ocean
Ransom (2008) Kemya  park : annual value 400,698 VM
in Saipan :
Recreation value 1% increase 2.29
Van Beukering et al. (2006) USA Fish(food) 1% increase 3.02 CE
Amount of catch 37.48/fisherman
Pollution reduction of Coral reef 7.36
Fic in Guam :
’ Recreation value 1% increase 2.74
Van Beukering et al. (2007) USA Fish(food) 1% increase 2.64 CE
Amount of catch 112.67/fisherman
Pollution reduction of Coral reef 12.78
. TCM : Recreation value 319.17 TCM,
Ahmed et al. (2007) Philippines v\t . Coral reef in Phi Phi Islands 46964 CVM
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8 =4 4 Ah(Brent, 1995).
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< A8 o 19 E AEE AL fle SEHAE AFdA R
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A (zero)e] A ENAAE A 3l7] 93l B EFENA o
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Table 2. Distribution of responses by each bid amount
Bid amount(won) A" is presented as a first AU is presented as a first sample
AT AU yes/yes  yes/no no/yes no/no yes no/yes  no/no/yes  no/no/no size
1,000 3,000 16 25 1 30 24 10 3 34 143
% 11.2 17.5 0.7 21.0 16.8 7.0 2.1 23.8 100
2,000 4,000 8 17 8 38 15 10 4 43 143
% 5.6 11.9 5.6 26.6 10.5 7.0 2.8 30.1 100
3,000 6,000 12 12 5 42 11 12 9 40 143
% 8.4 8.4 3.5 29.4 7.7 8.4 6.3 28.0 100
4,000 8,000 5 11 11 45 9 5 5 52 143
% 35 7.7 7.7 31.5 6.3 35 35 36.4 100
6,000 10,000 7 9 9 46 16 1 7 47 142
% 4.9 6.3 6.3 324 11.3 0.7 4.9 33.1 100
8,000 12,000 3 6 14 48 11 3 12 45 142
% 2.1 42 9.9 33.8 7.7 2.1 8.5 31.7 100
10,000 15,000 4 9 14 45 8 4 12 48 144
% 2.8 6.3 9.7 313 5.6 2.8 83 333 100
Total 55 89 62 294 94 45 52 309 1000
% 5.5 8.9 6.2 29.4 9.4 4.5 5.2 30.9 100
579 % mean WIPE 7F-d 17k 3,016 0] ™, -3k 1522 Table 3. Estimation results of the spike model
2 FAFE 1% SAHeE FoArh of&e] A
B 1 E 9 (Krinsky and Robb, 1986) 7]l ZE|7}E 2 A% Variables Estimates t-value
dold 7IHez AFHFIES A th(Cooper, 1994; Lim Constant -0426 658"
et al, 2013; Park et al, 2016). ©] WHL FF Ao}l Bid amount 0167 1787
(mean WIP) 7ol ikl B3ha4S uhed gk, Spike 0605 39.10°
2yt s AEdold 71He A (1) A9} o Annual mean WTP per household 3,016 15.22"
of thak Bal-wEA FPS o] 85kl (0 b)e] thAZ Yt 95% confidence interval 2,655 ~ 3,433
REZRE (q0)0 %S DAAA FF WIPE 73 o] Number of observations 1,000
A4S R3] wE3T o|Z A DAE mean WIP S 7] Log-likelihood -1,116.37
sow Ugs o k2o A 24zt 25%= vl 959 A Wald statistic (p-value) 231.51 (0.000)
F TS AL S gtk B wiE mH ZZo] 3|in Notes : “indicates statistical significance at the 1% level. The
SR AL, o ST 90 A A o Tl olad b e e o e ot o
Table 3l A A3}t

el ety SHE &E
%%&(covarlates)ol E38ly
3 B A AR E W9
= Table 49 AABYT &4

. AH(AGE), 454 (INCOME)
: 8%1}«] ENS Aurm, HiE Ao

Tt AEL ok 4309t 0 2 vEFYETE

5,000 replications.

Table 4. Definitions and sample statistics of variables

Variables Definitions Mean Stat}dgrd
deviation
The respondent’s gender
Gender (O=female; 1=male) 0.05 0.05
Age The respondent’s age 46.6 9.48
Monthly household
Income  income before taxes 4.80 6.00

(unit: million won)
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Table 5. Estimation results of the spike model with covariates

Variables Estimates t-value
Constant 0.898 2.86%*
Bid amount -0.169 -17.8%*
Gender 0.016 1.70%*
Age -0.031 -4.57*
Income 0.053 0.42%*

Notes : The symbols * and ** indicate statistical significance at
the 10 and 5% levels, respectively.

5.4 WTPS| &%

S AdsaErA o] HAVMAE Fee 8% 54 T
of shb= FLAEE ol &ste] YT AA 9] THAE F4
ah= Aotk 5 1,0007k7-9] ol el AEE AsE &
gato] mAw dAm &gste] A 7HAE Teke Aol
ok ey, o] e FaAsy] Aol gelsior & Fad
AbEro] gtk ol ®Ho] HATHS AR wdstu 9
Aol Bk Zloltt. & ATolME Il fre] dxAb
wE Fote] ARl HEFE B 2AE A B
2 A9 e AR i oot o] F {8 &
TollA = AERAF A SEATE 7 Wl A2l W@ F)
o]l A& JAHALE T 5 o= W04 o] 654 ©]5ke] Al
s = AltFe] w2 sk B wae A
= 1,0007FE W e m dasiglon, dapHo s o
of AxAarE A Zhre] s & wkedetan glvhal
watleh. mEka A7FAE FAG 3l glo, EAF AN A
Tohe dlFgdE=e] FAVT S AHE d8ste] WS &
€ o

Fogich. olel @ Mg e theel Aaeol A REA

| WA A7 S b ) 485 = goln, A= Kim
et al.(2018), Lim et al.(2017a), Lim et al.(2017b), Kim et al.(2017),
FgAh, BEEI), ANT 2 AYE Fel wAgAe] 7

{o

= == 3= o
o Heol& AR FAs A & u, SAH FAV
I HARE &85}
wEpA] B AT A= Statistics Korea(www.kosis.kr)2] 2017

W FAZF4(19,523,5877HF) BRE ZEakolth oA F
ek Bt WIPSt 7Ht BRE dgste] AR E 2HE
shglom, oF 589919l Pl Aoz A4k 9 tH(Table 6).

gA o] BRAH7EA

Table 6. The conservation value of coral communities in
Moonseom marine ecosystem protected area (year)

Classify results
Mean WTP per household per year (A) 3,016
Total number of households in 2017 (B) 19,523,587

58.9 billion
(51.8 to 67.0 billion)

Annual national value (AxB, won)
(95% confidence interval)

o)

+H

H
Y
ro

N
o
rE
oty
L
X
b
il
2
=)
)
S
OO
O::
=
g

A
sl 11 4

oft

N
ol

o o2
)

o K
=2
10
%
:IOl:'
o
2
oX,

—U )
HU
03”:
N
o
o
fuid)
=
o
fuj
©
K
9

1o et

§‘r°ﬂ HE-5-5te

b}
fo 1= W
2|
ek i
3

T e
f o
o=
o8 e
oo
=

o ¥

M
> g

Broftorfo 2 g

3

. lﬁlﬂ 019} 2 s
oAl HHA] ﬁlﬁﬁi olojd Ao
IPCC(2014)= A+5 A, s FBES] A
wa, e 2 E sl Fﬂrt siekel va=
ol 2 wFel T 44 AS AsAlZ
Awsadeh mekA s 9 AsxE BAdsr] §
g Aok Aol Hag Aol

oo M= A B AT o] tiE et B 2O
R ZRAETL AP ot v= = el Gl 7] % (National
Oceanic and Atmospheric Administration, NOAA)< NOAA Coral
Reef Conservation Program(https:/coralreef.noaa.gov/)= s 3} <1,
e R AR R ARAE olsistar Bty 98 o &
ofe] HIM(ETE 7 B EUEE, A= =93 % 7]F,
ALRI A AT, Hofel tie AE §)e F AT # B

5
A ZEaRe gsha gk e A5 P HEE BAS

RSN A < = PR

> 8 l-N' %
>,
N

___
X
N
-
oy 2

l-N'
~
FH

= Om
~
>
Y
=

ol
RUBNCS
o2

N
o
il

= =

Ag A=H2016-2021) AlF-1L o] & FE AEx HHE 9
oAb 2 F AAS F 4 ¢ e 23R d8sta

M7E 20061 Tel FAEENAlS] B H
H1A 2011, 07. 29. HE Al 109776%),
y_xd% e #FErIRke FH3ga

welets e A B o]l AldglE Aotk
= 25 E BAs Ak b &8
i AR AT R FEHER

%“é FHE falAe Azl g

o
[ M
ox
ol
ol
Q

©

Lﬁﬁ%ﬂ *ﬁﬂiﬂliz?‘?ﬁ‘ Yl
3, I A3E AA R

2 Bl S o i ok
fol 40 X0 3 rr o2

- 107 -



A sk,

% 93 BAA ANE Frhsked Hel BEH
= CcVME A8k CVME Algtsol Al Bost e
AR tate] APAES s AEEAE Ba) Ay
| ABataets WIPE Tati, Aoz Hrletn
sk @AAC G skxNE AAsE Jlgelrh W
NOAA(National Oceanic and Atmospheric Administration) 2
EPA(Environmental Protection Agency) 273 21 2] A}3] 7 A4
7HAE HIbeke WHoZ CVME Hadta ok & AT

O

]

M
M o ¥

[

A

o

-

|=SreN

e o] HAZKA] L E FA T B3 A=A s
3 3 % SHE Hebsh 158 A FEA
HE AREshal, 902 WIP ARE WA R
model)= 2§t

A= 1L,0007HE oides dExAts dAsglen, d
A SR FollA oF 6037kl A A E2JAL jleS UHE
60.3 %7} A= AF 125 YEFATE Spike modelS #}-8-38}
o FAE mean WIPE 7} A7) 3016402 AALMH Y
i, FoleE 1%M EAA SR Fol gk

© 13}

=
o H =
3L

=
X FEFs AuET] 93] 3 ¥ P(covariates)©] E

i, olo
ta =2 E&
?L‘ -
;lo L
\ =
e
) _ﬂm
2,
=R
olo N
ofl ~
ﬁN—‘ UH
A 12
o =
B =
9
it &
28 £
s O
Q =
<
&

(AGE), 254 (INCOME)S 371&8 a3l SH=19
E KR

o
2

)
ox 4

oF 480+ Ao 7 Yt THEFS
AAH AFAARD ddt® T A5l
AGE SFoldA] FoFE 10%dA AR fo

o] T/ FE AT dreta g3
. =%% mean WTPZY} 20173 FA7}

Aol Az o, A E o

Ao o xR oot o
ox, o Mo of

-

-

R0

do fo o e

A AEARS T W e
OS2 grrske] AASFATE AL
FAsE Anons Aoy -3
Tretal, AbearEA] RS 96

-

F Auke 92 603 %

)
M

_E
E\]mlmﬁr
>
&
f
)
N
N

N

T oo T
R
R
T
[rox
N e
> fo

i
)
e
o
B
o

ORI A e R = W L) I R
4y o2 ol i) .
32
O

A A7 e
WE AN E B Ao SHelA S HEEeA S
A7) A5 422 5

73llJE A=!
b8 % 9e Aow g
|

e,
o
ol
ol
N
=
Sl
i
H
)
o
(%
N
¢

=
R
r >
fo
=2

L=

it

"1?_]_

AEE HUAE S 5ol o e FrhelA #-
AEES AY B Y o BHed =4S e 7 UE
AR 289 F olnh B oY ATE T Luke,
719 2 AL AAAEe] 94 s T TS
ZEAAQL HolE & AlFForA AT olyE} HET)
FAFIEE, AETFE o AP T89S A= A

A5 WA wkel e A E EE AEe) o)
A BB gk AT B, A

Ab A

o =i 2018 FHIAFTAEALT "HAY B E
FFAAE ALY A E 712 Agre] Aoz 9] ol
H A59).(2018M00500)

References

[1] Ahmed, M., G. M. Umali, C. K. Chong, M. F. Rull and M.
C. Garcia(2007), Valuing Recreational and Conservation
Benefits of Coral Reefs—the Case of Bolinao, Philippines.
Ocean and Coastal Management, Vol. 50, No. 1, pp.
103-118.

[2] Ahn, S. E. and D. H. Bae(2014), The Economic Value of
Freshwater Ecosystem Services Based on the Evidences
from the
Environment Policy, Vol. 22, No. 22, pp. 27-54.

[3] Arin, T. and R. A. Kramer(2002), Divers' Willingness to

Pay to Visit Marine Sanctuaries: An Exploratory Study,

Environmental Valuation Information System,

Ocean and Coastal Management, Vol. 45, No. 2-3, pp.

- 108 -



Al =
o

it

171-183.

Arrow, K., R. Solow, P. R. Portney, E. E. Leamer, R.
Radner and H. Schuman(1993), Report of the NOAA Panel
Washington, DC
Oceanic and Atmospheric Administration, U.S. Department
of Commerce, Federal Register, Vol. 58, pp. 4601-4614.

on Contingent Valuation, National

[5] Barreiro, J., M. Sanches and M. Viladrich-Grau(2005), "How

(7]

(8]

(9]

Much Are People Willing to Pay for Silence? A Contingent
Valuation ~ Study," Vol. 37, pp.
1233-1246.
Bateman, 1. J, I. H. Langford, A. P. Jones and G. N.
Kerr(2001), Bound and Path Effects in Double and Triple
Choice
Resource and Energy Economics, Vol. 23, pp. 191-213.
Brander, L. M., P. Van Beukering and H. S. Cesar(2007),
The Recreational Value of Coral Reefs: A Meta-analysis,
Ecological Economics, Vol. 63, No. 1, pp. 209-218.
Brent, R. J.(1995), Applied Cost-Benefit
Cheltenham, Edward Elgar, pp. 1-469.

Applied  Economics,

Bounded  Dichotomous Contingent ~ Valuation,

Analysis,

Carson, R. T. and T. Groves(2007), Incentive and
Informational ~ Properties of  Preference  Questions,
Environmental and Resource Economics, Vol. 37, pp.
181-210.

Casey, J. F., C. Brown and P. Schuhmann(2010), Are
Tourists Willing to Pay Additional Fees to Protect Corals in
Mexico?, Journal of Sustainable Tourism, Vol. 18, No. 4,
pp. 557-573.

Cesar, H., P. Van Beukering, S. Pintz and J. Dierking
(2003), Economic Valuation of the Coral Reefs of Hawaii,
Hawaii Coral Reef Initiative Research Program, University
of Hawaii, Hawaii, US, pp. 1-123.

Cesar, H. S. and P. van Beukering(2004),
valuation of the coral reefs of Hawai'l, Pacific Science,
58(2), pp. 231-242.

Choa, J. H. and J. B. Lee(2000),

Characteristics of Coral Habitats around Moonsom, Cheju

Economic

Bioecological

Island, Korea I. Environment Properties and Community
Structures of Phytoplankton, The Sea, 5(1), pp. 59-69.
Cooper, J. C.(1994), A Comparison of Approaches to
Calculating Confidence Intervals for Benefit Measures from
Dichotomous Choice Contingent Valuation Surveys, Land
Economics, pp. 111-122.

Cooper, J. C., M. Hanemann and G. Signorello(2002),

One-and-one-half-bound Dichotomous Choice Contingent

[16]

s FHH AAARS T ) AE e e Bz

Valuation. The Review of Economics and Statistics, Vol.
84, No. 4, pp. 742-750.
Cultural Heritage Administration(2017), JeJu soft coral

community, http://www.heritage.go.kr.

[17] Deloitte Access Economics(2017), The Economic, Social and

(18]

Icon Value of the Great Barrier Reef, pp. 1-12.

Edwards, P. E.(2009), Measuring the Recreational Value of
Changes in Coral Reef Ecosystem Quality in Jamaica: The
Application of Two Stated Preference Methods, University
of Delaware, pp. 1-290.

[19] Failler, P., E. Petre and J. Marechal(2010), Total economic

value of coral reefs, mangroves and seagrass beds of the

Martinique, Economics and Finance, 15, pp. 2-23.

[20] Fonseca, C. E.(2009), The Value of Fijian Coral Reefs by

Nonusers: a Contingent Valuation Study to Investigate

Willingness-to-pay for Conservation, Understand

scale/Magnitude of Reef Problems and Provide Tools for
Practitioners (Doctoral Dissertation,

Technology), pp. 1-235.

Georgia Institute of

[21] GCRMN(2008), Statu S of Coral reefs of the World: 2008,

pp. 1-304.

[22] Hanemann, M., J. Loomis and B. Kanninen(1991), Statistical

of  Double-Bounded Choice
Contingent Valuation, American Journal of Agricultural
Economics, Vol. 73, No. 4, pp. 1255-1263.

Efficiency Dichotomous

[23] Hyun, S. H., H. S. Park and S. H. Kim(2003), Geochemical

[24]

[25]

elements in coral skeleton: potential proxies for the earth
climatic changes and oceanic pollution, Journal of the
Geological Society of Korea, Vol. 44, No. 1, pp. 119-131.
Institute for Climate Change Action(2010), Climate change
accelerates Australian coral reef bleaching, http://climateac
tion.re.kr/.

Jeju Special Self-Governing Province World Heritage Head
Office(2016), of Coral
Community in Jeju Coastal Area, pp. 1-117.

Monitoring and  Improvement

[26] Kang, J. C., C. H. Hong, S. C. Kim and S. P. Ryu(2015),

- 109 -

Benthic Succession and Design of Marine Blocks for Jeju
Soft Coral and Seaweed, Journal of Korean Society of
Environmental Technology, Vol. 16, No. 6, pp. 549-557.

Kim, J. H, R. H. Kim, H. J. Youn, S. W. Lee, H. T.
Choi, J. J. Kim, C. R Park and K. D. Kim(2012),
Valuation of Nonmarket Forest Resources, Journal of
Korean Society of Forest Recreation, Vol. 16, No. 4, pp.

9-18.



vhzgl - o]

ot

2= O A
b - AWA - 209 - Fr s

Flok

[28] Kim, J., S. Y. Lim and S. H. Yo0o0(2017), Measuring the  [40] Mohamed, M.(2007), Economic valuation of coral reefs: a
economic benefits of designating Baegnyeong Island in case study of the costs and benefits of improved
Korea as a marine protected area, International Journal of
Sustainable Development & World Ecology, 24(3), March,
pp. 205-213. [41

[29] Kim, J. H., H. J. Kim and S. H. Yoo(2018), A cost-benefit
analysis of restoring the ecological integrity of Jeonju [42] National Marine Biodiversity Institute of Korea(2015), A

management of Dhigali Haa, a marine protected area in Baa
Atoll, Maldives, pp. 1-163.
National Assembly Budget Office(2008), Non-Market Value

Study: Environmental Resources, pp. 1-85.

[

stream, Korea, Water and Environment Journal, accepted in
January 2018, in press.

Krinsky, 1. and A. L. Robb(1986), On approximating the
Statistical Properties of Elasticities, Review of Economics
and Statistics, Vol. 68, pp. 715-719.

Kristrom, B.(1997), Spike Models in Contingent Valuation,
American Journal of Agricultural Economics, Vol. 79, pp.
1013-1023.

[32] Kwon, Y. J., S. H. Yoo and S. H. Park(2013), Assessment

of the environmental value of the Geum-river estuary,
Journal of the Korean Society of Marine Environment &
Safety, 19(5), pp. 417-429.

[33] Lee, J. B, J. H. Choa, D. W. Kang, Y. B. Go and B. C.

Oh(2000), Bioecological Characteristics of Coral Habitats
around Moonsom, Cheju Island, Korea II. Community
Dynamics of Phytoplankton and Primary Productivity,
Annual Report, 14, pp. 19-31.

Lee, C. K.(2013), Estimating the Preservation Value of
Dokdo: Using Two Stage Contingent Valuation Method,
Journal of Tourism Sciences, 37(4), pp. 117-139.

[35] Lim, S. Y., S. J. Jin and S. H. Yoo(2017a), The Economic

Benefits of the Dokdo Seals Restoration Project in Korea:
A Contingent Valuation Study, Sustainability, 9(6), p. 968.

Lim, S. Y., S. Y. Park and S. H. Yoo(2017b), The
environmental conservation value of the Saemangeum open

sea in Korea, Sustainability, 9(11), November, 2036.

[37] Lim, S. Y., H. Y. Kim and S. H. Yo0(2013), The External

Benefit of Combustible Waste-to-Energy: A Contingent
Valuation Study. Journal of Energy Engineering, Vol. 22,
No. 3, pp. 270-282.

Mathieu, L. F., I. H. Langford and W. Kenyon(2003),
Valuing Marine Parks in a Developing Country: A Case
Study of the Seychelles, Environment and Development
Economics, Vol. 8, No. 2, pp. 373-390.

McFadden, D.(1994), Contingent Valuation and Social
Choice, American Journal of Agricultural Economics, Vol.
76, pp. 689-708.

- 110 -

—

study on the monetary valuation of endangered marine
species (I): The case of Ellobium chinense, pp. 1-138.
Ngazy, Z., N. Jiddawi and H. Cesar(2004), Coral Bleaching
and the Demand for Coral Reefs: A Marine Recreation
Case in Zanzibar. In these Proceedings, pp. 118-125.
NOAA(2017), NOAA Coral Reef Conservation Program,
https://coralreef.noaa.gov/aboutcorals/values/.

Park, S. Y., S. Y. Lim and S. H. Yoo(2016), The
Economic Value of the National Meteorological Service in
the Korean Household Sector: A Contingent Valuation
Study. Sustainability, Vol. 8, No. 9, p. 834.

Park, S. Y. and S. H. Yo00(2016), TThe Total Economic
Value of Soil in Korea, Journal of Soil Groundwater
Environmental, 21(6), pp. 156-168.

Polak, O. and N. Shashar(2013), Economic Value of
Biological Attributes of Artificial Coral Reefs - ICES
Journal of Marine Science, Vol. 70, pp. 904-912.

Ransom, K. P.(2008), Economic Valuation of Coral Reefs at
MOMBASA Marine National Park and Reserve, Kenya.
European Masters in Water and Costal Management,
University of Plymouth School of Earth, Ocean and
Environmental Sciences, pp. 1-53.

Seenprachawong, U.(2004), An Economic Analysis of Coral
Reefs in the Andaman Sea of Thailand. Economic Valuation
and Policy Priorities for Sustainable Management of Coral
Reefs, Penang, Malaysia. In WorldFish Center Conference
Proceedings, Vol. 70, pp. 79-83.

Shim, G. W.(2012), Estimating the Economic Value of
Environmental Resources for Systematic National Park
Management : A Case of Jirisan National Park, ournal of
Korean Society of Forest Recreation, Vol. 16, No. 1, pp.
121-126.

Son, H. G. and S. B. Kim(2010), A Study on Conservative
Value Evaluation for Landscape of the Rural Toruism
Villages, Journal of Agricultural Extension and Community
Development, Vol. 17, No. 4, pp. 897-918.



M5 FRe AuARETY Wy AP BHs

it

[52] Spurgeon, J., T. Roxburgh, S. O’gorman, R. Lindley, D.
Ramsey and N. Polunin(2004), Economic Valuation of Coral
Reefs and Adjacent Habitats in American Samoa, Final
Report, pp. 1-109.

[53] Statistics Korea(2015), Household projections for Korea,
www.kosis.kr.

[54] Tamayo, N. C. A, J A Anticamara and L.
Acosta-Michlik(2018), National Estimates of Values of
Philippine Reefs' Ecosystem Services, Ecological Economics,
Vol. 146, pp. 633-644.

[55] Van Beukering, P.(ed.)(2006), Economic Value of the Coral
Reefs of Saipan Commonwealth of the Northern Mariana
Islands (CNMI), Report, Cesar Environmental Economics
Consulting under funding from the US Department of the
Interior and National Oceanographic and Atmospheric
Administration (NOAA), Washington, DC, pp. 1-153.

[56] Van Beukering, P., W. Haider, M. Longland, H. Cesar, J.
Sablan, S. Shjegstad, B. Beardmore, Y. Liu and G. O.
Garces(2007), The Economic Value of Guam’s Coral Reefs,
University of Guam Marine Laboratory Technical Report,
No. 116, pp. 1-102.

[57] Yeo, B. H.(2004), The Recreational Benefits of Coral Reefs:
A Case Study of Pulau Payar Marine Park, Kedah,
Malaysia, Economic Valuation and Policy Priorities for

Sustainable Management of Coral Reefs, pp. 108-117.

Received : 2018. 01. 16.
Revised : 2018. 02. 23.
Accepted : 2018. 02. 26.

- 111 -



