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Assessing an Economic Feasibility of Coastal Marine Ranching Project in

Uluengdo
Pyo, Heedong

Abstract F

A coastal marine ranching project in Uleungdo had been conducted for 5 years from 2013 to
2017 with investment costs of 5 billion won, for the special purpose of the deployment of artificial
reefs, the release of young fishes. The paper focuses on an ex-post analysis of the economic feasi-
bility for the project after completing the project, which is apart from a preliminary viability, For
economic analysis, the economic benefits are derived from direct benefits including increasing ef-
fects of fisheries income and saving effects of harvesting costs, and indirect benefits including in-
creasing effects of recreational fishing and preservation effects of coastal marine ecosystems while
economic costs include releasing and purchasing costs of artificial reef and juvenile fish, R&D costs,
maintenance costs and harvesting costs. The result shows that the project should not be accepted
according to NPV=-0.125 billion won, IRR=4.5% and B/C ratio=0.98 under Scenario 1 which consid-
ers direct benefits and indirect benefits excluding the preservation values, while the project should
be accepted under Scenario 2 indicating NPV=30.9 billion won, IRR=11.3% and B/C ratio=1.49
which considers the direct benefits as well as the indirect ones including the preservation values,
based on 4.5% of the social rate of discount.
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4) &S5 AER HEA 23 waE AR, Ao $utel Al AAE 54
BRARde B AAH AAE Qamer 4 H BV W AS B oclgely sa 4d
L= Ty ol = 0] E=1e) I 1O
L7} 2] (use value)9} BJA}R-7}A] (non-use value)? = dee TSt sln ole S okt 22 Wi
o 3 ]
Frebed, AgTHIE ARAETAISE pabgrt  BE A A
AR FREIL, HARETIRIE FATEA], olEHY 7h
A9 nfR BRE ¢ odud, ddgpge D ETE 19980 olF 20164 i A5 A07)
AHEAAAS A BT STk & 4 9l I
. 53, dEel REAACINETP)E % FEsdon, 20209744 5074 Aol itk
X712 & (contingent  valuation  method: T 2 432 AR mEA SEAC
CVM)E olg3tel THoE oAFL S AP gem RAY G sy 570
2 3 orhsr Ao 5}
t}(Machado and Mourato, 2002; Nunes and Van o ds =T s 27
2) hae AMe FHrHog 509¢ge] 2QHH,

Den Bergh, 2004; Blakemore and Williams, 2008;
Loomis and Santiago, 2013; X3|% - o]g]71, 2019)
el g Agle] HEANE 48] 9] 2

AEAE G Aus SR G AHg

dEA=

2) H]ARR7FA](non-use value)&= ZEA|7}A](Krutilla, 1967), X
Z7}x|(Sutherland and Walsh, 1985), E17}x](Fisher and
Raucher, 1984), %2 A&7} (Arrow et al,, 1993),
g2 7}x](Carson and Navarro, 1988), &% (off-site) AF&-
7HA(Randall, 1993) % H]AMEA7}A](Green and Tunstall,
1991) & thdet 012 ZdHI St

wEbA 20209704 25729 withERS F7}
24371 HaiMe F 1250999 ko] &g
g Aor o, ARE 19989 o]F 20164
HA7AA A= 40720l HldbEd 2A4AES
Fste] 257AE FFsIPoH, 20201714
5070 Aol withEd 2L 43T oFY.

wHEbA SEARA ARTE dew 2T 91
veh viohEd 257020 gis S & RS
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85 okhitERAdel BAH By 1

I 8 JIMKEZYO| 2F FO{HAl ZAHMA JIX| FHAL (EEK)
(G )
T & FolF R +olgEY Actd Fojs At golg

13] frofwAl .

AAA 7 1,098,901 1,081,081 1,036,269 847 458
1913 F4A4 714 8,708,585 8,567,364 8,212,240 6,715,942
g g Wl w2 -
2AAATN ] Hal 493 423 751,175 467 875 724,142

o] =&Y AEAFELHSE Hanemann
et al (1991)¢] 0] %7 Al & (double-
bounded dichotomous choice)Z o]-&3FH}iL, 12}k
A FHe] W= 2,000 MM EE 12,00097}A] ]
o] HeeA 2,000d TR 67FA AAFTY
< ARtk didAste A4, Adveles 24,
A85e 9 AEAL o] Mg, AAlF Y9
27 T As Foll gloM FRe AbHzARGL
FAAYP] AL AX F FEAA A FAA

7hakgk

X9 CW

F
A
o
e
Kl

s
Alg Fde YES' &% e 77 ok 65.9%,
40.7%, 45.3%, 42.4%, 38.8%, 35.3% 2% ZAE S
L, AEAE HF Qe NN SHARE F 2169
o2 o 2%= ey

HE X29A &E

Number of respondents

First bid = YY YN NY NN Yes
(won) FE237] YY+YN) Yes(%)
2,000 85 30 26 8 21 56 65.882
4,000 86 17 18 16 34 35 40.698
6,000 86 22 17 11 36 39 45,349
8,000 85 21 15 10 39 36 42353
10,000 85 15 18 12 40 33 38.824
12,000 85 11 19 8 47 30 35.294
Totals 512 116 113 65 218 229 44,727

BEA A (AR 27

=
(Hanemann et al, 1991)3} ®| RS

A ATE (F 1003 (F g ged 4 ws
10% FEAM FAALE frofahA vebsch |

Z 3883 =23 Median WTP+ 4,827, Mean
[e)

)
=
WIPE 7512908 2RHAT, ATl 2

il

FE F2 SHES UL, AAFdel FFF
S SHES Uthlc YA 58 E(skewed

to the righ)AB oAM= A FRY 7HX 29
35 98- Mean WTPE AME3:= ARG



Median WTPE Z]83}+= Zlo
S E T (KristrOm,1990), ¥, W4E
Fo FgEA e A =

_‘?—_
WTP7}F E&HS (& 12)d4 el

I 10, covariatesE 223t 0|ZY2MEH = 241

HlEP A EFea B AF p#
BO 1.538 8777 1.7522 000
Bid(B1) 1482 9261 16.007 080
Education -.1170 .0309 -3.7824 000
Income 1598 11096 1.4578 105
Age 0154 .8356 1.8443 005
H.O -.36030 .1818 -1.9968 046

E 11, covariates 223 0|ZLYEMEIFO|

3L 2
T F44 UL A% pa
22k
Median WTP 4.8279 6047 7.984  .000
059, 1
95% Confidence 44585928
Interval
Mean WTP 7.5126 4018 18.697 .000
050, 1
95% Confidence 77287 759

Interval

E 12, 85 230 4E WIP 58 21

(EIC)

i without covariates with covariates
Median
4,780 4,827
WTP(won)
Mean
7,654 7,512
WTP(won)

Tolo] vebita, whe WRsE
WIPSIAE 93699108 FAuo] wiFgH Rt
7 ehget,

parametric approach

non-parametric

_?L

M

without with co- approach
covariates variates
median 4,780 4,827 3,261
mean 7,654 7,512 9,369
of wRANE 1Y BEHor 24E vusR

AWM median WTPE &&s}l1, o] wrpPe Auk
uS AR A WIPE 7FE3E NOAA(1994)9] %A
AFE AEstdn, FFE s A= MFE
19,569,093 7F)ek A(+)e] SHHIE(SF 57.4%)%F
o] ¢ighuittEte] HEVIAE ABE &7t Qe
A2 7HAste FHF3E AEsATHE 14)).

- Aot wlghEA 2574 WidE HEZFX|=3,261
A7V /A ¢ 0574 ¢ 19,560,603 * 0.5 =
18,313,897+

- A mgER Uhid gk BEZLA =
18,313,590k 91/ 25 = 732 5¥Mgh

E 14 83 2174 o SEE

median WTP 3,2619/4/74
2R A 0.5
A= 7V 19,560,603
A(+)e] SHH& 0.574
9y dohiehEgel A% 2
per year&per project 1,405,111
calibration(0,5) 732,555.28




o =
==

QetuehagAlelel A4 el

of ERAN ) FHE cohlriRgel ot nE E 15 245 4Ny 2428 (825)
7HAE 7V Bl F4A(732,555.283 91/ 3/4F %Zﬁg‘ %::ﬂjeiq A e B Iu]%
e 2018 E 5EZL v #85ct. & & NPV =
A CERCE NG D )
63.618 62368  -1.250 430 0.98
2, €55 AMEF BAAL 24 A%
201395E 20174744 EAbE ARu]s 20174 HAZEAE SR S| A 2 AR
o Ao 714479902 FAEgn, LEE (E 16)) <dA7IA7E 30499, WiFIEo]
ActulttE Aol Fals 9t HLEL 20179 W & 11.3%, #J/mH|gH|&o] 14908 HEVIAE X7
A FAL B w0 TR A g AT 2 bl Sl us 49e 444
F= Aoz AL, HAANNZ 1A < 73 e Aoz HuhEAL
oro zE A 7)) " 3 225 oJoln
B AgHngA) Wl A3 F5s A E 16, B ZAA 2MZD (225
EAe AAE Y BHEAFE 15)
NPV(0, IRR(AF3]Z &Ho18(4.5%), B/C ratio(1& FH|&9 FH9 FdAA o)z BY/HE
) e e - : Wwhowd oy IEEEE S g
JrtEol AAA EHBEE P FraEA] X3t CEIENCE) (39) Y (B/C ratio)
A Ao g HrtEA 63.618  94.527  30.909 11.3 1.49
I 17, 28k coHICI=HAIYMS ANA HoiAdn
(] ¢ )
ﬁ ] o o gl  wm&  __ &y @
wE WO e gwmm wl A T gag R o
2017 5.470.7 54707 54707
2018 54,71 54,71 294.82 58,12 2094 732,56 38289 1,115.44 385 1,117
2019 54,71 54,71 294.82 58,12 2094 73256 38289 1,115.44 385 1,117
2020 54,71 54,71 294.82 58,12 2094 732,56 38289 1,115.44 385 1,117
2021 54,71 54,71 294.82 58,12 2094 73256 38289 1,115.44 385 1,117
2022 54,71 54,71 294.82 58,12 2094 73256 38289 1,115.44 385 1,117
2023 54,71 54,71 294.82 58.12 29.94 382,89 1,115.44 385 385
2043 54,71 54,71 294,82 58.12 29.94 382,80 1,115.44 385 385
2044 54,71 54,71 204,82 58.12 29.94 382,80 1,115.44 385 385
2045 54,71 54,71 204,82 58.12 29.94 382,80 1,115.44 385 385
2046 54,71 54,71 204,82 58.12 29.94 382,80 1,115.44 385 385
2047 54,71 54,71 204,82 58.12 29.94 382,80 1,115.44 385 385
NPV 891.1  6361.8 48024 946,65  487.77 32159  6236.8 945268 -125.05  3,090.85
IRR 0.043 0.113
,B/C ratio 0.98 1,49




BE4a FAAe R EA K (sensitivity  in-

dicators: SDell 93 W E BEAAY Fov|e} F
Hole] FQWFE 7t +10%d WAL AL
IRRS] HIALE Yepf= Wfe AR &4
I} FAENE 10% TAAZ o 7B RFsHAl v
StogH BEZIX9 T HARIIXE FH
EFAINA k& A M RFEHA JRFeE el
ke o gk, weba #He) 4, 539
B3 i #ad 4 de B agld o
s #E7b dasith #eole fHagql vEoes ®l
ek a9l FHole] Frlela, 1 thEoE #g
Hlo] F3he] sFEt, q7|A 7] FAH|E olH]
2013\ dellA] 2017dell AA  FAE HE&oR AME
A Ndes BEage] g7l e F8 2%lo

2 A et

I 18, EXEO| et AR BMZY (E8E)

FRHUF | S1(+10%) WS SI-10%)  RIZkE

ZaH| -0.326 3 0.324 4

3 2.218 2 -5.605 1

(permissible variation) NPV=0o] %
© AEEA Bad 329 A@7FA] (switch val-
ue)ol| 93¢t RIFA=FANAFL 7]E9 HHE(FA
Hlo] 1% 5.47-d7)S 4.7d%Y FEAA FA

AAck NPV=02.2 QS FRT F la, e

o 7]Ee b ¥(3.89Y)E 3.9
A 0199 A= F7hskojop NPv=022 A}YAd

= FAT F e g

e 1€ F4 A% A FHe7tE WHE
Ao 382,886 390,562 2.01%
#Eu & 54,707 47,030 -14,03%
glg 0.045 0.043 4,34%
v, 22

<
ml
B
I
-
[o's)
W
Ne)
N
e}
~l
O
)

= TEAZIAE 30,9949, WFEFAE] 11.3%, H
ol/u|gH] o] 14908 HEVXNE XL AL

3 9E Aoz Hted

2359 Ade SwEsl @A AFFNAeIY
Bue 59 %7t Bl B AFYE T
2 #ystn, AABAe FHS A9 AFAA
BED AFFAYES FUHTA e AN
wope] AL 2549 A LBE A
gEge A3Hew AU Past ot LFE
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