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Abstract

This study aimed to analyze the feasibility of 7. orientalis offshore aquaculture production performance in
Yokjido located in Tongyeong, Korea. Based on the collected biological, costs and market price data, the results
indicated that under the same conditions of analyzing economic feasibility. At the social discount rate of 4.5%
applied to public corporations and quasi-governmental organizations, 2,000 caught and imported 7. orientalis were
sold at a survival rate of 60%, respectively, at an individual weight of 30 kg to KRW 40,000/kg, thereby the
financial feasibility of 7. orientalis offshore cage culture was analyzed. The net present value (NPV) of caught
bluefin tuna was 1,858,952 thousand won, and the corresponding internal rate of return (IRR) was 17.6%. In the
case of imported, the net present value (NPV) was -1,157,227 thousand won, and the corresponding internal rate
of return (IRR) was -4.2%. As a result of estimating the net present value (NPV) and internal rate of return
(IRR) using the cash flows (including depreciation) generated for 10 years in units of the business period (1
year). For the caught juvenile, NPV showed a positive value and IRR exceeded the social discount rate of 4.5%.
On the other hand, in the case of imported, NPV had a negative value and IRR was less than 4.5% of the
social discount rate. Therefore, it was found that there is a business possibility to cultivate T. orientalis with
juvenile caught at the offshore farm in Yokjido has business potential.
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<Table 1> Facility cost and detailed specifications of floating type round wave-proof 4 cages in the open

sea in Korea

(Unit: KRW thousand)

Item Cost Remark Depreciation Depreciation
years
pipe 164,944
brackets 90,000 ) )
Cage frame auxiliary buoyancy agent 44,000 H,mer diameter 25M
facility fusion cost 44,000 size 0400 (29.41) 10 years 35,614
: buoyancy 17.3ton
equipment rental 13,200 useful life 10 years
(fork crane)
sub total 356,144
) nets and ropes 284,360 2 pairs of nets
M f).o fing mooring buoy 30,000
facility anchor 17,600 5 years 66,392
sub total 331,960
managemen vessel 90,000 20 tons of  gross
tonnage
*Managemen barge 40,000
facility accommodation and 20 years 16,500
management office 200,000 refrigerated  storage
included
sub total 330,000
total 1,018,104 118,506

*Management facilities are applied to 4 cages out of 20 total cages

Source: Internal data of offshore aquaculture companies.
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<Table 2> Comparison of aquaculture cost according to fish caught and imported in cage farming in the

open sea when 2,000 domestic bluefin tuna are farmed

(Unit: KRW thousand, %)

Cost Ratio
Divisi ti t I rt-
1vision Operating standards Caught fmported  Caught mi)((i)
(D number of experts 2 people
(@professional personnel labor cost per 40,000/year
person
Labor @ number of simple workers 6 people 76 45
cost @ simple manpower labor cost per 20,000/year ' '
person
sub =@ x @+ @ x @) x 20% of 4 40.000
Total cage out of 20 cages applied ’
(® rearing period 30 months
® stocking initial weight 50 kg / fish 3.5 kg / fish
(D rearing end weight 30 kg / fish
Feed FCR . 16 73 459
cost @ feed cost per unit 0.8 / kg
* feeding rate per day 3.2% 3.8%
b
) —@®) x®x@xDx® 384000 407,040
cost per juvenile captured 50 / fish 220 / fish
Juvenile @ number of bluefin tuna 2,000
purchas @ survival rate in rearing 60% 19.1 49.6
t b
N W @< @ 100,000 440,000
Total
M t 1, oil 1
Other @ Management vessel, oil, genera 120,000 / year
common management cost, etc. 44 26
sub = @ x 20% of 4 cage out of 20 cages ' '
costs . 24,000
Total applied
total 548,000 911,040 100

* feeding rate per day: This is the actual data provided by the bluefin tuna farm in Yokjido.

- 497 -



0AAE Frigel AAFH! Jkgel EDSG ol mek kel Aol Fuheld olF o]
& 79 sk R0 Sk S FeelA S8 Aol TRt xAE 7

oFAo] o QlojA AlgH]E FQ3 £ AL AHLETh
Hlgolw Algn|o] JETFS F= QA AR A 20199 % oFAAl Fuego] 317142 KOSTAT
o AR fAEolE g S uh Fude]  (2019)0] WEW kg 4426340} B oA
7 o)

=
FEuE2 AA 7Y 202 F UbRE ax
Agetlon, Frpso] AMEH|ES ARE7IZERL H[ERQl 20%E A &Skl

of o
do
X
bt
o
o,
N
—n
)
1o
>~
el
fo
b}
=
2
kl
it
H
L)

AHGATR ojfE Aol 155, FUE AolE 4 oAl 2012 BM
1682 YER} ALRAIFE 1692 1ASEATE A i .
' i °Z A ; Zopee] 20000ty 7|Fo R A Falv)
=2 7]’7:]1: R _]—7_’6‘0%9’]' 77§0] 7]?’:—9—§ gl Ao plEFO F22010. A)Z==lod o
S S A& o 3 77
WE e A4 kg%]— 800102 3oict A= ]‘oi_i ST = E;]'M u%, 9 H:I"l‘
. o] o o L ] oAl g FAAA Y] FAuE ASE vEeRE mjEo
Jo] 74 7HEL &A% SJa7HrE ok el o1ze et
- —é_ © ‘
A oo1ge] A AE skg MA vk @m0 9 So] 5 o
W Zo]el o] AnE Hi ofFH o7 ALG

50,0000 ¢ A=A, FHe A9 AS 3.5kg
AA 1ok G9E #A T 71EF vE-s 23St
o] 220,0009l FUEE Aoz FARET o

g grhgo] wiEolo &S 414%, FHE A=
AR o] miEololES 162%% UENT

<Table 3> Analysis of domestic bluefin tuna farming yield. The standard of raising 2,000 bluefin tuna,
the survival rate of 60%, and the labor cost and other expenses are applied at 20% of 4

cages out of the total 20 cages (Unit: KRW thousand, %)
Division Captured Imported

D Juvenile (2,000 bluefin tuna) 100,000 440,000
@ Feed (FCR 16, 30 months) 384,000 407,040
@ Labor costs (20% of 4 cages out of 20 cages applied) 40,000 40,000

Rearing cost T o
@ Others (administrative expenses, depreciation expenses, etc.) 24,000 24,000
® Production cost (D+@+Q+@) 548,000 911,040
® Farm - gate price (GG: holding 94%) 40 / kg

(@ Sales amount 1,440,000

@ Other * Packaging and shipping fee (D x 0%) -

costs © Depreciation (29,627 / year x 2.5 years X 4 cages) 296,270

@ Producer income (@ - 10)) 1,143,730

@ Profit (@ - ®) 595,730 232,690

@ Profit margin (%, @ / @) x 100) 414 16.2

* Packaging and shipping costs are included in the selling price.
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<Table 4> Return on sales, NPV, IRR
Division Captured Imported
Return on sales (%) 41.4 16.2
, 4.5% 1,858,952 1,557,227
NPV discount
6% 1,536,971 -1,272,188
(KRW thousand)  rate
8% 1,164,462 -1,400,774
IRR(%) 17.6 -4.2
<Table 5> Sensitivity analysis on survival rate
Division Captured Imported
survival rate amount increases & amount increases &
decreases rate decreases rate
80% 947,730 59.1% 577,010 148.0%
Return on 70% 771,730 29.5% 404,850 74.0%
sales 60% 595,730 - 232,690 -
(KRW thousand) 50% 419,730 -29.5% 60,530 -74.0%
40% 243,730 -59.1% -111,630 -148.0%
80% 3,622,351 94.9% 536,750 146.4%
70% 2,741,058 47.5% -310,128 73.2%
(KRWNtfl)l\o/usan d) 60% 1,858,952 - -1,157,227 -
50% 975,710 -47.5% 2,004,601 -73.2%
40% 90,813 -95.1% 2,852,324 -146.5%
80% 25.7% A3.1%p 7.6% A11.80%p
IRR 70% 22.0% A44%p 2.5% A6.7%p
%) 60% 17.6% - -4.2% -
50% 12.2% V5.4%p -14.0% V¥9.8%p
40% 5.3% V12.3%p
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<Table 6> Sensitivity anlaysis on market prices

Zotztol(Thunnus orientalis)

Captured Imported
Division Price / kg increases & increases &
(KRW thousand) amount decreases rate amount decreases rate
50 955,730 60.4% 592,690 154.7%
40 595,730 - 232,690 -
(RKel;“\;,ntﬁzu:ﬁ) 30 235,730 -60.4% 127,310 154.7%
25 55,730 -90.6% 307,310 232.1%
20 124,270 -120.9% 487,310 -309.4%
50 3,993,419 114.8% 977,240 184.4%
40 1,858,952 - -1,157,227 -
(KRWN;ZUS” 0 30 275,515 -114.8% 3,291,694 -184.4%
25 -1,342,748 -172.2% 4,358,927 -276.7%
20 -2,409,982 -229.6% -5,426,161 -368.9%
50 28.6% A11.0%p 10.4% A14.6%p
40 17.6% - -4.2% -
I(I;S 30 2.0% ¥15.6%p -46.8% ¥51.0%p
25 -10.3% ¥27.9%p
20 -41.4% ¥59.0%p
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