’i) Check for updates

JEMSE, 32(4), pp. 923~934, 2020.
A Y SAT H32AE M4s, EH1065, 2020.

www.ksfime.or.kr
https://doi.org/10.13000/JFMSE.2020.8.32.4.923

AE s 37Hrel A FFE BAA vl 24

Adel - 24
FYSLDEA(AE) RY S

oL AT Bt
DSt (H ) - TRPHE D (D)

A Comparison of the Economic Performance of Abalone Sea-Cage
Aquaculture by Seed

Nam-Lee KIM * Sung-Yeon KIM" * Do-Hoon KIM*

National Institute of Fisheries Science(researcher)

"National Institute of Fisheries Science(senior researcher) * TPukyong National University(professor)

Abstract

This study aimed to analyze the economic feasibility of hybrid abalone aquaculture production

performance in Wando region, Korea. Hybrid

abalones

formed from two species were produced.

Comparative analyses on income and cost of production based on experimental results for growth and
survival rates of the hybrid abalone were conducted. Also, sensitivity analyses for very uncertain survival
rate, a price of the juvenile abalone, and selling prices were performed. This study identified the highest
value of NPV for hybrid abalone. Although the result of economic evaluation for existing species was
good, considering higher profits abalone aquaculture specialized in hybrid species was considered to be

advantageous.
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[Fig. 1] Trends in production and value of abalone production.
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[Fig. 2] Abalone production and value rate in shellfish(2019).

SHAIRE 20000 o] sHFE]Al okal W] ANIEY AES V|FoR M FEE U
ML diFgFgate] 7hsaision, oo wE W Asle W FFE AEE, EdsHel e d
B 714 gfgto g au|go]l Frleigith wak & AVEFY kAo oA At A o=
2hel Aol gFst AR FEEHE 5 4N AR anE vHEA BAsit
Fe7t Wshel wet Ango] whd FUtbEE FEE 7Y Al AT S 7IH3270
FAolH, ol wWE AAFE FA] Frisel €) w9 HASHE £ v &S vwEoR 59
o} [Fig. 11914 R npe} zo], 2018 F2A  AiEdololE)e AtEsty, Adrks #5
AbES 20,053E0®  HIANE JI=dglon, 2 Hla - BAsh
201990 184360 7 2018 UH] &% i FTH AE Y FA02 AE X9 gy
stolch EESh [Fig 2164 drepd wiel ol =T AEE(S), 1Ea AAFHEWS TS
2019 71 AE kA A dF Y B AR ke EHE(P)S wEt] F4sk
AL oF 4% vFE At glov, Ak Atk EVHA(P) SR Ak
a2 oF B3%E Mg 2 HlEs AASta vk #SAEC 20153FH 20199704 FHT 5' ke
=, A8S wrte] FAEFoR, fEvet dF 9 E3HES st Fsth
Aol doiA m Fash FFQ A & T=(INX §X T) X P eeeeeeererinrinninsinsinninninsinnins 1)
T Ut ]

a8 FF o109 713 ek dasgel o

& SHAZEA(NPY), WSS (IRR), HlH]|

m. o7t 2 5! X2 S EHB/IC Ratio) 0.2 BAsfe] Fxw A=
77l e AAS kst

2 AFNME 2fEST 23ETAExTE B =2
AED, TR OETHAE )T &F 23EHT %9 dud £Hlo 528 7h7 A AR
A, FEA;Y S 9@ AAGE v - salete] Foleks W o AEAle thea) 7k
A7) S8l FFE ASARE ARSI o
2ol SEAA o A& TR Y] 27



"W g W o< T 8 W oo £ T % .
= C,._u,AO,A_.A Dl o T odu o T Mo o T .
T REs LT ITESTN MPTPELETIIT TEITEEC
Frd bR TR ER H R BT g D 8Ty
gl = = o M ol i o) SR o B o =0 R T o ~ < o o
=z N :Tu 50 Z+o ITU ‘IﬂDI_I X :Io oV 1_._A.o A RO E:i ~ o = E.o ﬂ MM ﬁo T ;ﬁ ﬁl M..IW rm m < E._ Oﬁ
%W%B%%Dﬂwﬂ%%@mﬂﬂ.ﬂ%aﬂﬂm%%ﬂy TP B
%Jﬁ%,%ﬂuﬁofmﬁﬂo%_ﬂwE Mo Hp _ Wo o A op 5o ¥ H® B
Gl =3 — = I opn m = — = -~ B N oo
pEEinmy e ST o F VRS SWom e 3 SR I0 G R
W o R N L g e ol Mo LB ®Ez SF® X
ﬂ.L/dLATLH#.ﬂWﬂWENamaoTWmﬂ.LdM]]EO#LMNJﬁoMA_EVE ﬂHﬂlMeO)ﬂﬂm_x
SRR RS IS R N PR e T g
ﬂ NS Hlﬁ ~ Z+o _Jn. ‘m..._ :Tu ~ ,CI QHE &oz O ﬂ H_,HI ‘UI E:l 1:‘_ Ef ,HIL ~ 1: = m O#E 0 ~o
H_w_mﬁmo%lxoyu% e T HE T T %o = S IO R L e
RO X o X o7 To N of N o X woEY Er o N Mo SRR T ©
X I Ny A © & - & BN e AT > wmws g2 _°
<% %..14%&1.%&&%;&%1kﬂﬂm?%qﬂ%m‘_ _dnﬂlv.o.bﬂ _6kaﬂouﬂmd_x00/o
M male._%mﬂ]d]ﬂE]@oﬁHﬁ@oTﬁi7%%%,@o ¥ He & ¥ o9
|_Ar%ﬁo_mo#amomo@oﬂn%wmmaﬁ% %W%%%@ wc FEmawm iy Ha
Hp 2 e K 2\»&%%“&10%1&1@_&”@2% o X g TR0 g
w g PEERBEACLT SOt T KPR ERIN G APue LFAT
U wmol;gmzwwofﬁwwamzﬂ%@%_d%%%#E#é%ﬁ%i%m%,@_.
~ [N 1w ﬂHMo E.u]ﬂm._um I A]oLOIEH SGSIR SRR R N ™ ey o How W &oV 2 =W
3 ° oxgo_67m__1o_ﬁ€ Mo Mmoo wo T ]ME#EF mWﬂwM
& R = oF Mo oT W oM W
- —~ o T T om X o) X
N o= e . \ —~ —~ __i ot i~ go = — —_— -
5 =T 7L SEE e ) $EREY ¢ UE fgewar
N Pog AW B oo % £ ® g =T BRI X
< = o = Nﬂﬁo H = Wt.vﬂvmu o om ol M]em_w..o‘ﬁ‘qorﬂa <
g B oo R’ g o # wa B ww ME A ﬁ o < WLU = Ny w;ﬂ o
o] . ® X \%moE o} o ° o !
R BN B ETRE S p o SEBEey
B - P2ZRg0° 3 o RIRTT gy e TEE
AR Ty o o o AP - = W T Zo L Q%Luu.ulz.
Te®Rageglaw | 2 )< T ELS = &
M%%mﬂﬂm\ma%% -~ T 9EI .4 o T TLLw
- N o —- 0 , ] P = = e o 0w T
- XHTRTEEW BT [m N 5 X L E S BF ke
Yz PR EMr Ry B Y En b - o
S e s EEE R Fm_fﬁm@ﬂ%u% o O TR ) = N Y
T+ r,ETzlLl e Ol F B oz 9 o =) = T T o N
- e X oW ED o I~ G X oo = < W o= = T o o g
TN AN A S = = Z K e o 8] .} X 1L <
Al NBEMRaWZoRX 3 SPpEaEE - S T T omo o =
__tuAh 7Wm.4w|o_|7og_1__/l S\l oo do oy N — IR ﬂ&oﬁoﬁozt;o
0 [l — 2 % . = oF
S ﬂbwﬁﬂﬂzﬂgowﬁﬁoﬁ% ! VHH,O.WTWLandw [ Jl,cﬂ T w
5 @4.5]@@47?@ M N % o o C W % V,ﬁ_ oo N
= oE Z MHT ~ dleTﬁ‘_m_vﬂLéaBﬂﬂ Q I Z0 N @ o
J T o = = T~ Ehwen 3 T T w T
\x_,or Pw o W E TR A

- 926 -

Atk



HE shatTel Yaeel E5Y AAY BE 24

<Table 1> Results of experimental farming by seed for 32 months

Seed species A B C D
Initial mean body 4.620.06 4.74+0.08 4.500.06 4.5240.08
weight(g)
Final mean body a a b b
. 85.24+4.13 90.53+4.87 72.414+£3.67 70.27+£3.17
weight(g)
Survival rate(%) 38.63+0.02% 39.63+0.01 31.25+0.02 24.25+0.05

Each values (means+SD) (n=90) having the different superscripts are significantly different (P < 0.05).
A: Haliotis discus hannai £ xH. discus hannai 8, B: H. discus hannai £xH. discus discus &',

C: H. discus discus ¥ >H. discus hannai 8, D: H. discus discus £xH. discus discus &

Source : Oh et al, 2018

09 BHHGE), 29, A97] A 5 F % BAEY ok F NS F A% 7}
A4 L ge] 12000880 %, FANA HES 4 2 HFE A e
® smendlde] aedt slem SENG WAL 48RS AR AAE TE

(<Table 2> Z%). Q1zdn]
320 B AN SRR FAEY] A = 1}7%}%17} 16.6% 123 A}

oo i
o
§
ﬂJ
)
ﬁ
E
e
vl
dlo
[o =
i

of whe wlg- Aun], AlmH], FARAY], 1 F AHEtL Sk ol A9 4719 v]g-dEo]
Av), 77PNl sow TSItk Adiule] A AnIE] 83.4%E AHAEtal e Ao
A5 el 2 2,000vkElE YAV ®E s dERE R Akl Qlo] Fash oty o
RS wl, 1haQ a3 694,000mHe] 12]3 vl = Qltk<Table 3> %)

2 9n] 300902 208,200 0] AQEE Flo

<Table 2> Initial investment costs for Abalone sea-cage aquaculture

Cost(1,000won/unit) Units Total(1,000won) % of total
Total - - 348,673 100.0
Nets 95 347 32,965 9.5
Upper Frame 250 347 86,750 24.9
Lower Frame 64 347 22,208 6.4
Shelter 8.5 4,858 41,293 11.8
Buoy 131 347 45,457 13.0
Boat(5ton) 41,000 1 41,000 11.8
Crane 25,000 1 25,000 7.1
Engine 27,000 2 54,000 15.5

Source : JeollaNamDo Institute of Ocean & Fisheries Technology(2014)
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<Table 3> Production costs of Abalone sea-cage aquaculture

Cost(1,000won)

% of total

Total 610,426 100.0
Seed 208,200 34.1
Feed 92,800 15.2
Maintenance 27,200 4.5
Fuel 32,000 52
Food 25,600 42
Tax 6,400 1.0
Others 9,600 1.6
Full-time labor 96,000 15.7
Part-time labor 11,200 1.8
Depreciation 101,426 16.6

Source : JeollaNamDo Institute of Ocean & Fisheries Technology(2014)
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<Table 4> Abalone market price in Wando

B AFFES kgl 2 o] A& A3 A
t52 kgd 12vHE], BEES ked 11vkE] 1%
kgd 14vF2]2  YERRTE
storal| Al o kg whel 5 7S FHE
51d(20159~20191) B+tst A, 742 33,0764,
34,678 18] 30,9909 0% UElEow, o] 7}
A& Ag3to] A tH<Table 4> ).

(unit : won)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
10/kg 48,083 55,055 56,097 49,792 53,236 44,750 39,451 41,809 34,431 36,126
11/kg 44,319 48361 48,653 44,125 45,181 41,209 35,518 34,781 30,525 31,356
12/kg 41,514 43472 43,7792 38958 40,139 38,694 33,865 33,486 29,247 30,086
13/kg 39,056 39,347 41,236 37,583 39,028 37,694 32,738 32,419 28,192 29,028
14/kg 37,181 38,000 39,986 36,389 37,986 36,694 31,635 31,400 27,192 28,028

Source : Korea Maritime Institute(www.foc.re.kr)
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<Table 5> Results of return on sales of Abalone sea-cage aquaculture
A B C D
Sales(1,000won) 741,438 854,121 480,038 361,319
Profits(1,000won) 131,012 243,695 -130,388 -249,107
Return on sales(%) 17.7 28.5 -27.2 -68.9
Cost of production/kg(won) 27,231 24,784 39,408 52,356

A: Haliotis discus hannai % xH. discus hannai &, B: H. discus hannai £ xH. discus discus &,
C: H. discus discus 2xH. discus hannai § , D: H. discus discus £xH. discus discus &
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<Table 6> Results of economic analysis by Abalone sea-cage aquaculture

o
0%
e

H1
Mot

A B C D
NPV(1,000won) 103,478 608,407 -578,409 -952,639
IRR(%) 7.3 18.1 -28.5 -
B/C Ratio 1.05 1.32 0.70 0.50
A: Haliotis discus hannai % xH. discus hannai &, B: H. discus hannai £xH. discus discus &,
C: H. discus discus ¥>H. discus hannai 8, D: H. discus discus £xH. discus discus &
<Table 7> Results of break-even point by Abalone sea-cage aquaculture
A B C D
Survival rate(%) 36.1 29.6 44.3 48.0
Market price(won) 32,907 29,863 47,309 63,458
A: Haliotis discus hannai ¥ xH. discus hannai &, B: H. discus hannai +xH. discus discus &,
C: H. discus discus ¥xH. discus hannai 8, D: H. discus discus £xH. discus discus &
3. izt =AM A 2008).
(1) AEE WEe] nhE ngw 24 s ol & dvelds Bed Azgel 4m,
AR GAbEY B YR g gy 06 Tl 6% SIS W vlalstel
So] W] o Toloh 1 olg ma ap  EAHERCE, el el HA 0% W
f0% Q% AP nre U B 5o ggg e o] NPV IRRS sk LA,
S gAEE WS AoHew wel wo W ST BT EE A B0k SR A
Foltt. 20086 FASAAT AN AL 4] SRS EEE BAel e A8 e
EEADA wEE e an gae b BEEC] 0% e bR A
o] A £5 ARE I ALG F ogEge oo ASE EAHAR
HA7F 40~60% Q1 FoE ZARE QI THNIFS,
<Table 8> Result of sensitivity analysis by survival rate (unit : 1,000won, %)
Survival rate A B D
(%) NPV IRR NPV IRR NPV IRR NPV IRR
20 -856,215 - -624,619 - -1,055,359 - -1,114,289 -
30 -323,052 -6.9 24,342 5.2 -621,768 - -710,163 -
40 210,110 9.9 673,303 19.3 -188,177 -1.5 -306,037 -6
50 743,273 20.5 1,322,264 29.5 245,414 10.7 98,089 7
60 1,276,436 28.9 1,971,225 37.8 679,005 19.4 502,215 16

A: Haliotis discus hannai ¥ xH. discus hannai &, B: H. discus hannai £ xH. discus discus &',
C: H. discus discus 2xH. discus hannai § , D: H. discus discus £xH. discus discus &
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<Table 9> Result of sensitivity analysis by seed cost
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=714 HurA 57,0009 w BASE A
Aol gl Ao® FAHESUTH<Table 10> 3
x)

(4) AbEH] WiFel M vt #A4 A

FZAME kAol AEA 34,8004 A
SH7F A9 Qivh AlmHle] wE AAY ¥

sk= WA Ss Absn]
30%°14 30%2 WE
AE ATkl

A Ay A8H7) 30%7HA S S
9] NPVE —76% 18]1 BEELE -13% 7
ARE AAE S gHskE Zo® e
CETY DFFTS AFRBIE 30% ditstol=
Aol gl Ao FHHATK<Table 11> ZF

R o>

(unit : 1,000won, %)

Seed cost A B C D

(won) NPV IRR NPV IRR NPV IRR NPV IRR
30%(390)  -87,336 2.1 417,593 140  -769,223 - -1,143,453 -
20%(360) 23,731 3.8 481,198 154 -705,618 - -1,079,848 -
10%(330) 39,873 5.6 544,802 16.8 642,014 - -1,106,243 -

(300) 103,478 7.3 608,407 18.1 -578,409 285  -952,639 -
-10%(270) 167,082 8.9 672,012 19.5 514,804  -204  -889,034 -
-20%(240) 230,687 10.6 735,617 20.9 451200  -155  -825,430 -
-30%(210) 294,292 12.2 799,221 223 387,595  -11.6  -761,825 -

A: Haliotis discus hannai % xH. discus hannai &, B: H. discus hannai £xH. discus discus &,
C: H. discus discus ¥xH. discus hannai 8, D: H. discus discus £xH. discus discus &
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<Table 10> Result of sensitivity analysis by market price

ol

(unit : 1,000won, %)

Market price A B C D
(won) NPV IRR NPV IRR NPV IRR NPV IRR
27,000 -345,100 79 -184,297 -13 -825,324 - -1,104,544 -
37,000 239,138 10.6 459,497 153 418947  -11.9  -801,582 -
47,000 823,375 219 1,103292 263 -12,570 4.1 -498,620 -18
57,000 1,407,613  30.7 1,747,086  35.1 393,807 13.9 -195,658 2

A: Haliotis discus hannai % xH. discus hannai &, B: H. discus hannai £xH. discus discus &,
C: H. discus discus #xH. discus hannai 8, D: H. discus discus £xH. discus discus &

<Table 11> Result of sensitivity analysis by feed cost

(unit : 1,000won, %)

Feed cost A B C D
(1,000won) NPV IRR NPV IRR NPV IRR NPV IRR
30%(45,240) 24,426 5.2 529,355 164  -657,461 - -1,031,690 -
20%(41,760) 50,777 5.9 555,706 170  -631,110 - -1,005,340 -
10%(38,280) 77,127 6.6 582,056 176  -604,760 - 978,989 -
(34,800) 103,478 73 608,407 18.1  -578,409  -28.5 952,639 -
-10%(31,320) 129,828 8.0 634,757 187  -552,059  -24.4 926,288 -
-20%(27,840) 156,179 8.7 661,108 193 -525,708 -21.4 -899,938 -
-30%(24,360) 182,529 9.3 687,458 19.8  -499,358  -19.1 -873,587 -

A: Haliotis discus hannai % xH. discus hannai &, B: H. discus hannai £ xH. discus discus &,
C: H. discus discus #*H. discus hannai 8, D: H. discus discus £xH. discus discus &
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