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Abstract — Although Sargassum horneri (S.horneri) is a valuable marine species, it can cause a number of dam-
ages if its population exceeds the appropriate level in a particular area. Floating S.horneri originated from China
caused some damages of tourism and fishery, bad odor in some regions of South Korea. Therefore, the Ministry of
Oceans and Fisheries plans to manage S.horneri in the regions by expanding direct collection and reclamation or
utilization of that in sustainable way. The sustainable management requires significant cost and the cost will be
covered by public fund. This study attempts to investigate the public willingness to pay (WTP) for the sustainable
management of S.horneri using contingent valuation. A spike model was adopted for dealing with zero WTP in
this study. The yearly mean WTP per household was estimated to be KRW 2,252 securing statistical significance.
When the value expanded nationwide, it comes to KRW 45.83 billion per annum.
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Yo F A (Sargassum Horneriy> W B3l S=r, WA F4E
L& T3 = At A XSl ZAMY (Sargassaceae) A3
ol thByeon et al.[2019]; Herath et al[2020]; Kim et al.[2018a];
Pang et al.[2009]). 30| RARES sligke] 21kl 9 23l 4]
AAlebe, Z710 7]do] F-2tEo] Qlof Eafje] AR ZNH o'
sto] ok 709 5]k R e} viEE wet ol5d 4 ik
(Cortes et al.[2014]; Endo et al.[2019]; Wang et al.[2014]). 43
O|EAPIES Aol & Z3Fsl theksl ajdiE 2] Ho] H A2 x]o]
tHKim et al.[2018a]; Wang et al.[2014]). T=&F, Zjjol|A] o)
AL AR ol G510, ROl QUARE] Hgo olf
STHKim ef al.[2018b]).
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ojgslo] sk WA AL o} A 2= 5
2] FAke] AEA S FlEsE T A
TEE EFSHs YO RARES 2017 S Z4A
oF 0.59 $19keF 8791 )2 AANA &A1& o TH(Liu et al.
[2018]). &4, 1% Y T2 o= Aol R JiAlF7F 7
S A AR W el F2 ¥ a1 Fafise] ofHE ket
O]Z 3| FH AAF T U X ¥Flell eld gk v|XIth(Ansary
et al.[2019]; Hwang et al.[2016]; Murakami et al.[2016]; Xu et al.
[2018]).

SellA= 20159 197E 70 7 A AR sliqkat Al
AbellA 3xkE| 9] vt R o] BARE {271 WY Fth( Hwang
et al.[2016]). =HollA] WA= Yo BAt fx0] 7]
s = Q13l | BANES thyt R A5
A W FF=el7t FH oA AEE S A
QIEellA] oFalel Aol R} =] it A] A
78] 71 0] 99.9% ©1°32] “dE d (homology)ys 27| wlw
o]tH(Moon et al.[2018]).
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Wb AEFAPF 5 02 QE] 7] of 28 Q)
H]-go] wol] AQE = TS 7T AN A8 o el
Aoko] a1, AFHES Wss B3| ol A9l dr
Ago] 7ksah, vART IR E Esle] AAA 7 E BV
ot Al s ATHL A7) A=A S (Choice Experiment, CE)}

CVZ 74 ¥l th(Bateman et al.[2002]; Champ[2017]; Flores[2017];
Segerson[2017) FrPde] gkt £44 02 A% g Alsil

ZA9-elli= CEE 483sta 9 /307 4% H9-ol= CVE 4
o= ao] & &5t (Bostan er al.[2020]). ¥ 2] H7} tAke
Po]| HARES] A& Thsst A2 FrgeiA HolE = &4
o]7] wjiTel & A= CVE Ageit).

BEsk S elellA] BAgo| RARET 22 S|P of et S
AES ek B4 9l Dol digh FAAA 7 E A8k A
Tl Cva= A= 285300t o] 51, Chambers and Whitehead
[2003], Han and Lee[2003], Jin er al.[2008], Lo and Jim[2015], Lim
et al[2017], Kim et al.[2020], Xu et al.[20211& 212} CVE 21§
sto] Stije] A = e, WS BE, Ao BE, B4 54
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A = e e R G R v B!
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97 A 92 AAEHAT S, Arrow ef al.[1993]12] #] 3ol
e} 3R] A7) 1,0000.% A ESITE A, AL Wl
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78kl A ARZA) 713 Ao JiE HY 2AKE
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Table 1. Summary of literature reviews estimating WTP of managing terrestrial or marine species

Objects to be valued Countries Sources WTP Methodology
Wolves Chambers and Whitehead
(Wolf management plan) USA [2003] USDA4.77 (household/year) CvV
Manchurlqn black bear South Korea Han and Lee[2003] USD4.99 (household/year) CV
preservation program
Conservation of Black-faced China Jin et al.[2008] USD2.55~4.82 (houschold/month) cv
spoonbill
Green space planning Hong Kong Lo and Jim[2015] USD?7.82 (household/month) ()%
Dokdo seals restoration project South Korea Lim et al.[2017] USD4.86 (household/year) Ccv
Increasing the number of .
Loggerhead turtles South Korea Kim et al.[2020] USD1.99 (household/year) CcvV
Elimination of Ulva prolifera bloom China Xu et al.[2021] USDS8.48 (household/year) CvV
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Table 2. Number of observations for each set of bids in the sample

el gk

F3o] Aolrjel 2} 5

Bids® Number of answers
First Second “yes-yes” “yes-no” “no-yes” “no-no” Totals
1,000 3,000 10 13 7 42 72
2,000 4,000 8 10 15 38 71
3,000 6,000 6 11 16 38 71
5,000 8,000 3 4 12 52 71
6,000 10,000 7 5 11 48 71
8,000 12,000 6 5 8 53 72
10,000 15,000 7 4 13 48 72
Totals 47 52 82 319 500
First Second “yes” “no-yes” “no-no--yes” “no-no-no” Totals
3,000 1,000 17 8 4 42 71
4,000 2,000 17 4 10 41 72
6,000 3,000 10 5 12 45 72
8,000 5,000 6 4 9 52 71
10,000 6,000 1 15 48 71
12,000 8,000 2 10 51 71
15,000 10,000 5 2 12 53 72
Totals 70 26 72 332 500
Note: “The bids are shown in Korean won
el 8 el il SO BASka STk & LsEA) R ARt Avjold 2R Bal F9E 2
S S0 e 5 S, 3, e, LA 9K Table 5o A1 ek e 285 e wbhe
gk APA| A Fol Qlar, ol Ft S SHEARY AAlT el Adrd E AT T w7 AR E] Qlek 7 el tigh 3
st S5l S = 7 Slrk mEpA] 2 =tellME SRR M AATE 2 1% —’T—TOHH EAR R Fefsigint. 53], AT
=40] 159] Al cg gxtel vl ek oluy] Slal ool g FAASE ()2 H55 H3 gItk. ofiz, Azl
TRiEo] 239 RS EA0It & =elMe a9 sHFe]  mS S SEAPE AR Sl colehal S gEo) %OW
AREE o, TR ] Bl 7| 2E A FEA= Table 30 AIAl & SJvshs AR AAEFAL Y o] AHEA R UES
wo] Itk B0, % w=molli ARE A7) o] ME At wEhth BE, Avle]F g 0.6572%2 F(0)9] AEAEE Bkl S
A Q= Ssk] S1a) B k0] ATAFE Table 4ol TR BI8<1 65.1%3h SAFSR] Azjo)d wae] Hgo] Mt
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Table 3. Information about some variables considered in this study

AF712 31l Wald A
olu], o]&= B3| FAA

1. -0

2 181.96° % ARSI p-ak 0.000
TS 7ML QlE2 Sv)git) 24
Az}, 74 A E WTPE 2252902 B4 590t} AP SAH
S oJulsl= ko] 13.49% Ao B A< 7153 o)

Variables Definitions Mean Standard deviation
Income Monthly income of the respondent’s household 6.04 0.49
Education Education level of the respondent in years 14.10 2.24
Age Age of the respondent 0.50 0.50
Knowledge = Dummy for the respondent’s knowing about Sargassum horneri before the survey 0.07 0.26
(0 =no; 1 =yes)
Table 4. Correlation coefficient of covariates
Covariates Education Income Age Knowledge
Education 1.0000
Income 0.3212 1.0000
Age -0.4558 -0.0328 1.0000

Knowledge 0.0844 0.0469 -0.0009 1.0000
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Table 5. Estimation results of model without covariates and with covariates
Variables Model without covariates Model with covariates
Variables Coefficient estimates t-values Coefficient estimates t-values
Constant -0.6507 -9.89" -4.0895 -4.18"
Log of Income 0.2601 1.85"
Education 0.1360 3.70"
Age 0.1222 1.57
Knowledge 1.0584 4.59°
Bid amount -0.1864 -16.14 -0.1930 -18.23"
Spike 0.6572 44 35" 0.6631 43.72°
Mean willingness to pay 2,252 13.49° 2,129 13.42°

per households per year

95% CI° 1,964 to 2,605 1,850 to 2,483
99% CI° 1,881 to 2,742 1,770 to 2,593
Wald statistics(p-values) 181.96(0.000) 180.06(0.000)
Log-liklihood -1,031.96 -1,004.80
Sample size 1,000 1,000

Note: *Variables considered in the study are presented in Table 3. "CI means confidence interval, which is computed using the method
reported in Krinsky and Robb [1986]. # and * indicate statistical significance at the 5% and 10% levels, respectively
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Al 9= Stk T3k, Krinsky and Robb[1986]°14] Ak ®Hl-&
Ag3fo] 71 A% WTPS] A1 7hE: AbEsto] A8t
7 A8 WTPL] 95% 212772 1,964 14 2,605 Ak
o|& FF Tt
E =eMs sExket dEE vl FHES sk 7Y
FAEAL AFE, 45 55, A5 75, YAYo)TmAptel] of
F APAR| 28] 2AAGFE 10% FollA EAF0 R Fo815e
], S5 Yoli= FAAORE FolekA] Wt &5 5, IS
T, Ao Bt gt AR 28] AT F+H)e FEE
ZE= A8 a5 Tl HETF, 15 ol 2., %*@01_‘1’

Apttel] He AR He] Qg izl Aol ol 2k

o b

¢

[‘

l

@l 8l50] oS ou]slt}, o, Wald EA2k] OHELB-].,_ -
e BFo] folahA] s AFE0] 1% el 717
o] gt}

3.3 &

¢}

g9 AAS %—7} % s zﬁ@ #ele fe B3 WTPS
F743] 918 ¢

ol mApILE S7Ae)aL
b pelel e Josou WTPE F43Hs Al A7
S19iek. 531, 31k 9 Holel A el BgHo] & CVE A 85
of ol AN A% 7Psg Bl thet TFS WTP7H 57
2o folshll $HE A SEH0R oJnsh gk, £E, AR
ZARIN 0] A Wt AL DA W oS
APk A% TeishE B Reld 2sjola wHo] A g 2

J

rlogﬂr

Adsitial gk,

A, Ao BEAE] A& 7hsst gl gt 7l Ag At
WTPE 2,2529 0.2 FHEHITE CVE AE3l= A7 4 &
AL 3 ghs BT gro® edehs Zlolnt. =, tiEds
U EEofA A& S He AR Fuig o2 Fride 4
AA 715 JFHOoR ARES 4 olt) A 1,0007H-E tVdoR
et AL SHARE ol FE Ao EApke] A& 7}
53t 7ol tfsl 7l WTPE A= de)E ghld 4= 9ok 2
eTol| M A E 71 A WPl EA4130] A1Esk= 2020

A3 FAZEG(2,0349,5677 1S H5He] Ao maRke] x4
7V gt welell theh Az 7EA= oF 458911 0% ALtE ST

AR, SR FHATE Aol «of” ekl S3 g
Frem|sl Jaks 7Rt ol B0, SHAR &5 ol 2255,

WE FFo] HETE, Aol BaPlel| thgh APdA|2o] Q= A
ATl «of” 2o e 7FsAdo] o] =Tt 53] AAgolRAt
Hhof| tigk APAR|2o] 21719 A& 7hsst Te]el tigh 2 &) At
A+ FEES nX= o FAE AnE Faf 3Ago] mapite]]
st Fx 2 FAHRlo] T718] A&Tbsst wefr) Ao A
”*BE T EE 1] 918 mARl Hijle] H Zlow o et

ATH.

LMH A SEARE] 65.1%7F 23280 HARES] 2|5 7hE gk #hee]
sl 0(%)2] AEARE JRITE. webA, GH%LMJH% olefgt g
ol U o5 1 Fert stk AiAelli= WTP7} 0d
o5 B e AFo] elE QI —O‘%X]‘%% Tt o=
AR GARE, =8 o= Al 72 deld 4 Qe 3, ol
I AlgE ARgste] Ao AREe] A& Thss BeEE
of alal BA, SHAP} A = gl FEs FRI) AEA
FEA] °‘°LOD% AR, o] ARES: SRR} -AEHE

T =2 Q5HK= ogltl= o] 9 o]fo|th

Al

O

T

L,

rS Ol

a

1

30, 2
Mo X o z

mlm
m%

o~
T



Ao ApLe] x|& 7R3k

4.3 B2

Ao RApEe: theFel sjefES] Ho] Bl 27 HE F S
A Aghs Fshs AxRolARE 54 104 oA A7 247
T oo R Folubd B 71 Ijsizh Asith. T A 9
Se 3l Al oge vt Aol AR frae A Al
ok Bl Al sfijto® fedue] viekel slE LTt ofell, &
s 9 Ao ARES s kAL T15lS ok R, AL
T, P4 98 5 Ukst 52 ggo) 7lsa dhe e

o] E3HR A% 7FeF Bl FASkA dh 2o Aol
Aptke] A% 7P Peloli= 27 ke 82 Alglo] Feluolop

S} RS CVE A 830l Aol wAbe] A% Ths
wHelol it AAE 1A PR o BARon 1 A Az
o} 45801 919] Hojo] WASHE 2L 0= FYHUcE.

W ego] A wgoR, B A Al A 4 A7)
B30 S, R PPelA APt 2
o et g o

57] g}, 5 H]%Oﬂ et 7S
ggalo] ﬁxﬂﬂ #x0] 7P58 Zolet. =, o) H] & v]f(Benefit
cost ratio, B/C ratioy®?] 55 &3l FAo|mAMIe] X|&7Fs3
27} A BFS ZheA) ojRe 818 F glrk. wek AAA
EFA S Zherhd sajo] mApke] |47 ssk gha] o] 7ol )
& JS drst 5 k. B4, Aol Ao 7 A s
Sl ol g} F5at AR whalskar ek, wheb] F=at
RN E fAF A7} ST B =Fo] A Avts) b
Wale] folwlgh ARFES EE3 4 Qlek. Al B =Rellhe A
1,007 oo e ARFAL At AR E A, 3
TR0 7712 e 5 ok Ao WTP 24 5 Seate]

Joll Wt Falo] HAjeky lwale] F28 AAES wES

o

J

_Y =
% ik, W, W R Ao} I o 2 o)
Y AR FAT AT, FF ATNHE Tk B7 9
4% A% B2o] B89 5 902 Zoltk weh] Az e 249
a9 Aol 30 WP 54 Aol ole] vt e o
A 5 QU FEH O JrIgl ANE EES 5 gk,

References

[1] Ansary, M.W.R., Jeong, H.S., Lee, K.W., Kim, H.S., Kim, J.,
Yun, A., Kim, T.I., 2019, The Effect of Substituting Undaria
Pinnatifida in Formulated Feeds with Sargassum horneri on
Growth and Body Composition of Juvenile Abalone (Haliotis
discus, Reeve 1846), J. Appl. Phycol, 31(3), 2125-2132.

[2] Arrow, K., Solow, R., Portney, P.R., Leamer, E.E., Radner, R.,
Schuman, H., 1993, Report of the NOAA Panel on Contingent
Valuation. Fed. Reg, 58(10), 4601-4614.

[3] Bateman, L.J., Carson, R.T., Day, B., Hanemann, M., Hanley,
N., Hett, T., Sugden, R., 2002, Economic Valuation with Stated

gelof Tig £3) AR b 7

Preference Techniques: A Manual, Edward Elgar Publishing:
Cheltenham, UK.

[4] Bostan, Y., Ardakani, A.F., Sani, M.F., Sadeghinia, M.A., 2020,
Comparison of Stated Preferences Methods for the Valuation
of Natural Resources: The Case of Contingent Valuation and
Choice Experiment. Int. J. Environ. Sci. Technol, 1-16.

[5] Boyle, K.J., 2017, Contingent Valuation in Practice. In Champ,
P.A.; Boyle, K.J.; Brown, T.C. A Primer on Nonmarket Valuation,
2nd ed.; Springer: Dordrecht, Netherland.

[6] Byeon, S.Y., Oh, H.J., Kim, S., Yun, S.H., Kang, J.H., Park,
S.R,, Lee, H.J., 2019, The Origin and Population Genetic Structure
of the‘Golden tide’Seaweeds, Sargassum Horneri, in Korean
Waters, Sci. Rep, 9(1), 1-13.

[7] Cameron, T.A., and James, M.D., 1987, Efficient estimation
methods for “closed-ended” contingent valuation surveys. The
review of economics and statistics.

[8] Chambers, C.M., Whitehead, J.C., 2003, A Contingent Valu-
ation Estimate of the Benefits of Wolves in Minnesota. Envir.
Resour. Econ, 26(2), 249-267.

[9] Champ, P.A., 2017, Collecting Nonmarket Valuation Data. In
A Primer on Nonmarket Valuation, 2nd ed.; Springer: Dor-
drecht, Netherland.

[10] Cooper, J.C., Hanemann, M., Signorello, G., 2002, One-and-
one-half-bound Dichotomous Choice Contingent Valuation. Rev.
Econ. Stat, 84(4), 742-750.

[11] Cortes, J., Samper-Villarreal, J., Bernecker, A., 2014, Seasonal
Phenology of Sargassum Liebmannii J. Agardh (Fucales, Het-
erokontophyta) in an Upwelling Area of the Eastern Tropical
Pacific, Aquat. Bot, 119, 105-110.

[12] Endo, H., Nishigaki, T., Yamamoto, K., Takeno, K., 2019, Subtidal
Macroalgal Succession and Competition between the Annual,
Sargassum Horneri, and The Perennials, Sargassum Patens and
Sargassum Piluliferum, on an Artificial Reef in Wakasa Bay,
Japan. Fish. Sci, 85(1), 61-69.

[13] Flores, N.E., 2017, A Conceptual Framework for Nonmarket
Valuation. In a Primer on Nonmarket Valuation, 2nd ed.; Springer:
Dordrecht, Netherland.

[14] Haab, T., Lewis, L., Whitehead, J., 2020, State of the Art of
Contingent Valuation. In Oxford Research Encyclopedia of
Environmental Science, Oxford University Press: Oxford, UK.

[15] Han, S.Y., Lee, C.K., 2003, Estimating the Value of Preserving
the Manchurian Black Bear Using the Contingent Valuation
Method. Scand. J. For. Res, 23(5), 458-465.

[16] Hanemann, W.M., 1984, Welfare Evaluations in Contingent
Valuation Experiments with Discrete Responses. Am. J. Agric.
Econ, 66(3), 332-341.

[17] Herath, K.H.IN.M., Kim, H.J., Jang, J.H., Kim, H.S., Kim,
H.J.,, Jeon, Y.J., Jee, Y., 2020 Mojabanchromanol Isolated from
Sargassum Horneri Attenuates Particulate Matter Induced Inflam-
matory Responses via Suppressing TLR2/4/7-MAPK Signaling
in MLE-12 Cells, Mar. Drugs, 18(7), 355.



249 -3

[18] Hwang, E.K., Lee, S.J., Ha, D.S., Park, C.S., 2016, Sargassum
Golden Tides in the Shinan-gun and Jeju Island, Korea, Korean.
J. Fish. Aquat. Sci, 49(5), 689-693.

[19] Jin, J., Wang, Z., Liu, X., 2008, Valuing Black-faced Spoonbill
Conservation in Macao: A Policy and Contingent Valuation Study.
Ecol. Econ, 68(1-2), 328-335.

[20] Johnston, R.J., Boyle, K.J., Adamowicz, W., Bennett, J., Brouwer,
R., Cameron, T.A., 2017, Vossler, C. A. Contemporary Guidance
for Stated Preference Studies. J. Assoc. Environ. Resour. Econ,
4(2), 319-405.

[21] Kim, H.S., Sanjeewa, K.K., Fernando, I.P,, Ryu, B., Yang, H.W.,
Ahn, G, Jeon, Y.J., 2018a, A Comparative Study of Sargassum
Horneri Korea and China Strains Collected along the Coast of
Jeju Island South Korea: Its Components and Bioactive Prop-
erties, Algae, 33(4), 341-349.

[22] Kim, D.S., Sung, N.Y., Park, S.Y., Kim, G., Eom, J., Yoo, J.G,
Seo, I.R., Han, 1.J., Cho, Y.B., Kim, K.A., 2018b, Immunomod-
ulating Activity of Sargassum Horneri Extracts in RAW264.7
Macrophages, J. Nutr. Health, 51(6), 507-514.

[23] Kim, J.H., Choi, K.R., Yoo, S.H., 2020, Public Perspective on
Increasing the Numbers of An Endangered Species, Loggerhead
Turtles in South Korea: A Contingent Valuation. Sustainability,
12(9), 3835.

[24] Krinsky, 1., Robb, A.L., 1986, On Approximating the Statistical
Properties of Elasticities. Rev. Econ. Stat, 68, 715-719.

[25] Kristrém, B., 1997, Spike Models in Contingent Valuation. Am.
J. Agric. Econ, 79(3), 1013-1023.

[26] Lim, S.Y., Jin, S.J., Yoo, S.H., 2017, The Economic Benefits
of the Dokdo Seals Restoration Project in Korea: A Contingent
Valuation Study. Sustainability, 9(6), 968.

[27] Liu, F., Liu, X., Wang, Y., Jin, Z., Moejes, F.W., Sun, S., 2018,
Insights on the Sargassum Horneri Golden Tides in the Yellow
Sea Inferred from Morphological and Molecular Data, Limnol.
Oceanog, 63(4), 1762-1773.

[28] Lo, A.Y., Jim, C.Y., 2015, Protest Response and Willingness to
Pay for Culturally Significant Urban Trees: Implications for
Contingent Valuation Method. Ecol. Econ, 114, 58-66.

[29] McConnell, K.E., 1990. Models for Referendum Data: The
Structure of Discrete Choice Models for Contingent Valuation.

=
T

A

. O~
o

o

J. Environ.l Econ. Manage, 18(1), 19-34.

[30] Mitchell, R.C., Carson, R.T., 1989, Using Surveys to Value Pub-
lic Goods: The Contingent Valuation Method, Resources for
the Future: Washington DC, USA.

[31] Moon, K.M., Park, S.H., Heo, M.S., 2018, Phylogenetic Diversity
and Community Structure of Microbiome Isolated from Sar-
gassum Horneri off the Jeju Island Coast, J. Life. Sci., 28(10),
1179-1185.

[32] Murakami, K., Yamaguchi, Y., Sugawa-Katayama, Y., Katayama,
M., 2016, Effect of Water Depth on Seasonal Variation in the
Chemical Composition of Akamoku, Sargassum Horneri (Turner)
C, Agardh, Nat. Resour, 7(4), 147.

[33] Pang, S.J., Liu, F., Shan, T.F., Gao, S.Q., Zhang, Z.H., 2009,
Cultivation of the Brown Alga Sargassum horneri: Sexual Repro-
duction and Seedling Production in Tank Culture under Reduced
Solar Irradiance in Ambient Temperature, J. Appl. Phycol, 21(4),
413-422.

[34] Segerson, K., 2017, Valuing Environmental Goods and Services:
An Economic Perspective. In a Primer on Nonmarket Valuation,
2nd ed.; Springer: Dordrecht, Netherland.

[35] Wang, G, Sun, J., Liu, G, Wang, L., Yu, J., Liu, T, Chi, S., Liu,
C., Guo, H., Wang, X., Wu, S., 2014, Comparative Analysis on
Transcriptome Sequencings of Six Sargassum Species in China,
Acta. Oceanol. Sin, 33(2), 37-44.

[36] Xu, M., Sasa, S., Komatsu, T., 2018, Sargassum horneri C.
Agardh Space Capacity Estimation Reveals that Thallus Surface
Area Varies with Wet Weight, Plos. One, 13(6), €¢0199103.

[37] Xu, Z., Li, J., Yang, Z., Shan, J., 2021, Residents’ Willingness
to Pay for the Elimination of Ulva prolifera Bloom: A Case Study
in Qingdao, China. J. Environ. Plan. Manag, 64(5), 755-773.

[38] Yoo, S.H., Kwak, S.J., 2002, Using a Spike Model to Deal
with Zero Response Data from Double Bounded Dichotomous
Choice Contingent Valuation Surveys. Appl. Econ. Lett, 9(14),
929-932.

Received 7 September 2021
1st Revised 15 October 2021, 2nd Revised 30 December 2021
Accepted 10 January 2022



	괭생이모자반의 지속 가능한 관리에 대한 공공의 지불의사액 조사
	요약
	Abstract
	1. 서론
	2. 연구방법론
	3. 추정추정 결과 및 고찰
	4. 결론
	References


