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Analysis of Economical Validity about Offshore Cage Culture for Cod

Kwang-Nam LEE"

(Korea Fisheries Association, Fisheries Policy Institute)

Abstract

This paper was researched on economic feasibility and sensibility of operation to offshore cage culture
for cod. Offshore cage culture for cod needs to invest high budget what to construction and operation.
And it was required variety methods about analysis of economic feasibility.

Therefore, these were studied NPV, B/C and sensitivity for each by assuming a six scenarios
considering the product performance according to the size of cod and culturing methods of fingerlings, etc.

As a results, even though economy, if efficiency is low, it is a priority need the technical development
to promote the feed efficiency to increase economic feasibility and should make efforts to enhance the
business economy to strengthen the price competitiveness pricing with high quality products through quality
control and brand recognition of cod.

It expects to be used as a reference for related research in the future by deriving policy implications
based on the method of analysis of the economic feasibility on offshore cage culture for cod.

Key words : B/C, Sensibility, Offshore cage culture, Economic feasibility, Cod
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<Table 1> Periodic features of codfishing in Korea
Classify Catches(ton) Features
The average annual production.
1920~1940 24,500 In the reign of Japan, it did not even catch a lot of fish, as well as the amount of
resources a lot.
19401950 6.870 Since the fishery production facilities were destroyed due to th liberation(1945) and the
’ Korean War(1950), fisheries production was significantly reduced.
1960~1969 2,030
1970~1979 1,505 The catch was sharply reduced because of the reduction of cod populations.
1990~1995 500
1996~1999 1,800 As a result of fisheries resources protection, production os gradually increased.
2006~2010 6,779 ) ) .
The catches increased because fisheries are restored through the seed discharge for cod.
2011~2015 9,524

- 1726 -



Qo 7HF2| ChTt U4

<Table 2> Cod catches by sea area in the last 10years(2006~2015) (Unit : ton, %)
East Sea South Sea West Sea
Classify Sum
Catches Rate Catches Rate Catches Rate
2006 1,806 26.5 808 11.9 4,196 61.6 6,810
2007 2,592 344 1,457 19.3 3,484 46.2 7,533
2008 1,551 28.7 2,739 50.8 1,105 20.5 5,395
2009 2,620 38.1 1,355 19.7 2,895 42.1 6,870
2010 3,923 53.8 2,276 31.2 1,090 15.0 7,289
2011 2,642 30.8 2,535 29.5 3,408 39.7 8,585
2012 2,424 279 2,323 26.8 3,936 453 8,683
2013 2,058 22.5 1,983 21.7 5,092 55.8 9,133
2014 2,938 219 1,568 11.7 8,896 66.4 13,402
2015 3,392 434 1,866 23.9 2,560 32.7 7,818
Average 2,595 32.8 1,891 24.6 3,666 42.5 8,152

Statistical Office (http://kosis.kr)

East Sea(Gangwon, Gyungbuk, Ulsan), South Sea(Busan, Gyongnam, Jeonam, Jeju), West Sea(Jeonbuk, Chungnam, Inchon)
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<Table 3> Hypothesis for a cost analysis on the offshore cage culture

Classify Evidence Remakes
Kim do hun et al(2008) 8%, Jeju Fisheries Research Institute(2009) 9%, 2%
Discount rate Kam et al.(2003) 10%, Jin et al.(2005) 7% . lic;ble
Identified as between 7~10% PP
Usefil Tives the .cages and nets(Kim do hun eta (2009), Jeju Fisheries Research 8y§ars
Institute(2009)) applicable

Cod growth 1.5kg(3years)

survival 70%

regression Y (g) = 8.2T+165.7(Y-weight, T=breeding period/week), 170g
— about 450g(8months) — about 600g(a years) — about 1kg(2years) —

The recults of
previous research

The price of Juvenile | Estimate 170g/20 to 40,000won

Research field

Feed coefficient feed coefficient :

1.6, feed loss rate :

50% Prior experiments

Selling price of Cod

1.5kg—16,000won

less 500g—7,000won, 600—10,000won, 1kg—13,000won,

Interviews
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<Table 4> Matrix by scenarios for economic analysis

classify scenario A(Size) scenario B(fingerling)
. Selling after growth for 9months the wild Selling after cultivation wild fingerling for adult
scenario | .
fingerling of 170g 8month
selling in bulk after growth to 1.5kg the wild
scenario I Selling in bulk after growth to 1.5kg the wild fingerling of 170g
fingerling of 170g first:wild fingerlings

second:cultivated fingerling

First sale in 600g after cultivating the wild

First sale in 600g after cultivating the wild fingerling of 170g(1year)
. fingerling of 170g(1year) Second sale in 1kg(2years)
scenario [l . . .
Second sale in lkg after growth to lkg(2years) Third sale in 1.5kg
Third sale in 1.5kg first:the wild fingerling
seconficultivated fingerlings
scenario [ : Sale after growth 8months by culturing 170g, scenarioll : Sale in bulk after growth within 3years fingerlings
1.5kg, scenario Il : Adult the appropriate culturing density, scenario A : How to buy the wild fingerling through marketing

control while business, scenario B : How to product the wild fingerling with artificially after culturing the wild fingerlings in

the beginning
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<Table 5> Investment cost by scenario and yearly(Investment cost)

o ZHN ety 24

~]

(Unit : one million won)

Scenario
I-A - A m- A I-B - B m- B
YEAR
0 1,400 1,400 1,400 1,400 1,400 1,400
1 4,291 1,744 5,390 4,291 1,744 5,390
2 3,973 1,021 1,590 3,973 1,021 1,590
3 3,679 946 814 1,919 946 814
4 3,406 1,385 4,279 1,776 943 2,649
5 3,154 811 1,262 1,645 811 1,262
6 2,920 751 646 1,523 751 646
7 2,704 1,591 3,397 1,410 1,039 2,103
8 2,504 912 1,898 1,306 912 1,898
Sum 28,031 10,561 20,676 19,243 9,567 17,752
TS e A 27 A P 1 ALY AN BN
ato] 170gx|o] 2] & s/l e7be AAgAlA s 98] 71w o kAo ek gudzke] A
o 1 hai T L |
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<Table 6> Benefit by scenario and yearly(Benefit) (Unit : one million won)
Scenario|
I-A m- A m- A I-B - B m- B
YEAR
0 0 0 0 0 0 0
1 2,333 0 2222 2,333 0 2222
2 2,160 0 2,229 2,160 0 2,229
3 2,000 4,572 3,810 2,000 4,572 3,810
4 1,852 0 1,764 1,852 0 1,764
5 1,715 0 1,770 1,715 0 1,770
6 1,588 3,630 3,025 1,588 3,630 3,025
7 1,470 0 1,400 1,470 0 1,400
8 1,361 2,528 2,809 1,361 2,528 2,809
Sum 14,479 10,730 19,029 14,479 10,730 19,029

AU I+ AEAY AAd Furths di+ XS FUtL AF(FA)S 3to] &3tk HE
o MAIF=e] A7) wlEold, 1 ol HAAF  Wel Ay eBE AAAA|OfE Ykl FAd
S UE@EAESFEsEHE st ARER7] A gk Bk oy} QAFyAd FHE AAE] W%
olo] MAFHS A7 225 7] wFolth ot}

&l 7] gt A el digk 87k 24 A F7HA] A sk Ao EAsE] 93] 7HrE
71Z2F FF AU 2 AP FXdn] o)l g kAol dist Aluel e AAd E4E9
A= <Table 7> Zoh AUl I1-BS & vlws|Ed s gt
AU I0-B7F FAdiu] F=elgo] 7 =4 o A, AU T-AGFEA7E 34708 d =
Elgrorn, Ay e 1-A7F 7 FA08] olE 7] E3EAE 7Sk 170go] A £ suid
o] WA Yet= AS & F ok AldEl e 7EF AZAIA #H) stal AR 7IRE e Wi 2E
2 Aurd Ay e 1 vid rlolyAE yel A oS FdskE WH)E NPV -13,548.0,

War Qlom, 7 ol A F os/lY ¢kl B B/IC 0522 #AEo] NPVE 0RUE Za, BICE
TE FooR Qal ARl Wolxr] W 1T won, BE Augle FolM 7P AAl
wolth. & Alvgeds AuEd, Auge Aol v 740& et it Aol fl= el
A7} AE] @Bell H|ste] 2ol Eo] %*OM% 2 fre U AEAY Az obd Al71 27
o7 veisth g ow Ay eAEs Adat Eske) 74]*?4 A Aol FoR g wg wE
<Table 7> Proceeds on Investment by scenario and yearly (Unit : one million won)
Scenari
I-A o- A m- A I-B I- B m- B
YEAR
0 -1,400 -1,400 -1,400 -1,400 -1,400 -1,400
1 -1,957 -1,744 -3,168 -1,957 -1,744 -3,168
2 -1,812 -1,021 639 -1,812 -1,021 639
3 -1,678 3,627 2,996 82 3,627 2,996
4 -1,554 -1,385 2,515 76 943 -885
5 -1,439 -811 507 70 811 507
6 -1,332 2,879 2,379 65 2,879 2,379
7 -1,233 -1,591 -1,996 60 -1,039 -703
8 -1,142 1,616 912 56 1,616 912
Sum -13,547 170 -1,646 -4,760 1,164 1,277
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2 A olg F4leks W)= NPV -1,646.3, B/C
0.92% ZAAo] gtk BA Iy wid &8s}
71ellE AErdo]l FaskA ko, Wi ALt

Hlg-o 7 AAE

L I-BEHFEAVIE 34704 A
7Hd3ke] 170gx01 §121 5 870
sfskar, z7]e] zkIAb %o

mm we BN

HE RIS J%#OEE 202 Qe w)
= NPV —4,760.9, B/C 0.75% ZA|Ado] Q&= Ao

= ﬁr%‘ﬂ%‘:}. 1ol w27 EskE

A, Auele - BE NPV 1,164.1, B/C
LI2&E BE AYEle & BIO7F 7HE & 3o
2 Yebgth 7 ol 3dzk A7 -9

HEAAL PG e W weEg s, 59

FAY ARIE Bty 2

~]

o] 71 7] wiEel Ao AlmE)
oA A, Alvele II- BE NPV 1,2277.0, B/C
1075 NPV AS mE Auge = 718 =
AoF T ol EFexAHY tEo] 4
AASEEEATEEE)E st Ak,
A
2]

S AFL5HS 2881, 3335k 1.5kg W92
AN A dEAel S £& W gT-E st
= Aol 71 AAHelgtal & 4 itk
2. S iz 24
T AT AR oA Astde] He F
QWP EL X7, AtEAlT 9 AERRAE,
A

NPVl QB A1 A ABE AL Qe
wAEgov, 1 hgos o te W)

<Table 8> Comprehensive of economic analysis by scenario

scenario NPV B/C-ratio Economical judge
I- A -13,548.0 0.52 negative

o- A 169.5 1.02 positive

- A -1,646.3 0.92 negative
1-B -4,760.9 0.75 negative

II- B 1,164.1 1.12 positive

- B 1,277.0 1.07 positive
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v = 1073.x - 3049
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1 - .
-2’13%//—-10%

coefficient . . . N
= of feed i— juvenile cost —— facility cost
== price per unit —f= other cost linear(coefficient of feed)

linear(juvenile cost) linear(price per unit)

[Fig. 1] Results of Sensitivity analysis(1)
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[Fig. 1] Results of Sensitivity analysis(2)
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<Table 9> Comprehensive of economic feasibility and sensibility

economic analysis Sensibili c hensi vsi
: ensibilit omprehensive analysis
scenario NPV BIC y p Yy
I-A -13,548.0 0.52 -
- A 169.5 102 feed NPV economic efficiency is low, but it well be able to improve
’ ’ flexible the economics through the technical development
m- A 11,6463 0.92 Sale Pnce economics has no, but it F?n be able to improve its
flexible competitiveness
I-B -4,760.9 0.75 -
feed NPV It is economic if the technology is available to improve
II- B 1,164.1 1.12 flexible feed efficiency, it well be able to further improve the
economics
Sale price
Im- B 1,277.0 1.07 . same as above
flexible
scenario | : Sale after growth for 8months by culturing fingerlings 170g to sell 3~4months early, scenario I : Sale in bulk

after growth for 3years(weight 1.5kg), scenario I

wild fingerlings in the beginning.

: adjust the appropriate culturing density through control of devery annually,
scenario A : how to buy the wild fingerlings for business. scenario B : how to product seeding artificially after culturing the
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