J. Fish. Bus. Adm., 44(2), 069-081. 2013

DOTI:http://dx.doi.org/10.12939/FBA.2013.44.2.069 www.fima.or.kr
o o] o =] T
e FAG ] AR B
2z M

Economic Analysis of Ecklonia cava Aquaculture Business

Seok—Kyu Kang*
Department of Business Administration, Jeju National Univeristy, Jeju-si, 690-756, Korea

Abstract

The purpose of this study is to examine the economic validity of Ecklonia cava aquaculture business for
raising fishing people’s revenue.

The results of this study are summarized as follows: First, the production of Ecklonia cava is estimated
about 251 ton or more in Jeju. Second, the distribution structure of Ecklonia cava is not established, but
Ecklonia cava is traded much more through bio or processing corporation than through fisheries cooperative
like other marine plants. Third, the price of Ecklonia cava should be at least 1,729 won per kilogram under
4.04% of capital cost for economic feasibility of Ecklonia cava aquaculture business. Finally, the results of
sensitivity analysis show that there is economic feasibility of Ecklonia cava aquaculture business when the

price of Ecklonia cava is more 2,500 won per kilogram and the capital cost is under 8.0%.

Keywords : Ecklonia cava, Economic Analysis, Aquaculture Business, Marine Algae
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Table 1. The Production of Ecklonia cava in Jeju
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Fig. 1. The Distribution Structure of Ecklonia cava.
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Table 2. The Method Calculation of Benefits(Fishery
Revenues)

Benefits(Fishery Revenues) =annual production X market price per unit
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Table 3. The Beginning Investment and Depreciation Costs of 10ha Ecklonia cava Aquaculture Business

Amount of Depreciation
Durable . .
Item eriod money Standard Quantity Unit cost Cost
P (1,000 won) (1,000 won)
artificial reef* 30 105,000 — 50 2,100 3,500
rope 1 3 1,680 24mm 30 56 560
Farmi
e rope 2 3 10,800 18mm 120 90 3,600
Facilities
buoy line rope 3 1,750 10mm 50 35 583
buoy 3 4,000 1,333
Control ship 20 20,000 FRP 1 20,000 1,000
Farming machine engine 10 2,500 1 2,500 250
Total 145,730 10,826

* Included 5,000,000 won of barge fee
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Table 4. The Fishery Costs Structure of Ecklonia cava
Aquaculture Business

Costs Amount of money
(1,000 won)
Seeds cost 3,000
Facilities maintenance cost 1,823
Depreciation cost 10,826
Fishery ground maintenance cost 2,520
Processing cost 200

Table 5. The Estimated Income Statement
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Table 62 424 E 523 =LA A A 1LY 9
FA Y o A7 FE2APE I HALA of A A = o]
9l = t} Al vk (Laminaria japonica),
Susiforme), 0] & (Undaria pinnatifida)®] <=9 -2

5= (Sargassum

o} B oA o| FFef|(Ecklonia cava)®] £~ L2 &
W3k A o] . Table 6o] ©] 3k, ZFef o4&
chAlsh, £, wlel3 wmetel 4o} RE el W

SEEEEESEIE)

(unit : 1,000 won)

Fishery costs
Unit | Prodeution Fishery I Fishery Fishery fishery net
: Facilities :
Market iati ; . I t
area (kg) P revenues Seeds cost |maintenance Deprecition ground Processing Total income | mlc ome
cost  |maintenance|  cost (loss)
cost
cost
s 10,000 1.047 | 10,470 | 3,000 1,823 | 10,826 | 2,520 200 18,369 | (7,899) - (7,899)
a

10,000 3 30,000 | 3,000 1,823 | 10,826 | 2,520 200 18,369 | 11,631 698 10,933
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Table 6. The Profit and Loss Structure of Laminaria japonica, Sargassum fusiforme, Undaria pinnatifida, and Ecklonia

cava
fem Savonica | Tisgorme. | pimatiida Feklonia cava
Unit 1= 1= 1= 1= 1=
Production(kg) 1,048 934 1,987 100 100
Revenue(1,000 Lon) 1,175 909 670 105* 300%*
Seeds cost 21 191 42 30 30
Facilities maintenance cost 166 89 64 18 18
Labor cost 289 158 204 0 0
Production Maintenance cost 116 155 61 134 134
( ,Oggs;on) Processing cost 2 5 2 2 2
Selling cost 16 26 0 - —
Non-fishing industry cost 12 34 10 — 7
Total 622 658 383 184 191
Net income(1,000 won) 553 251 287 (79) 109
Note : Assuming that * and ** are market price 1,047 won and 3,000 won per kilogram respectively.
Source : FEI(2009), Cultivating fishery management investigation results, p.11.
) AFE 5 4 SAl 5 Az AAHA v gl AFHER W
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Table 7. The Estimation of Cash Flow with Market Price 1,047 Won per Kilogram

[ ol

(unit : 1,000 won)

Cash Outflow
Year C?lss}ilslhnetl;w lfsgﬁi?egs . Farmi'ng Seeds chlcilities I;Irzl;enrg . -
revenues) Control ship mact'nne cost maintenance maintenance Processing cost | Income tax | Total Cash Flow
Artificial Rope engine cost cost
reef etc

2010 0 105,000 | 18,230 | 20,000 | 2,500 | 3,000 2,520 — — 151,250 |(151,250)
2011 0 - — — — 3,000 | 1,823 | 2,520 - — 7,343 | (7,343)
2012 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2013 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2014 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2015 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2016 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2017 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2018 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2019 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2020 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2021 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2022 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2023 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2024 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2025 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2026 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2027 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2028 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2029 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2030 | 10,470 3,000 | 1,823 | 2,520 200 - 7,543 | 2,927
2031 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2032 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2033 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2034 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2035 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2036 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2037 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2038 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2039 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2040 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
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Table 8. The Estimation of Cash Flow with Market Price 3,000 Won per Kilogram
(unit, 1,000 won)

Cash Outflow

Year C?lss}ilslhnetl;w lfsgﬁiegs . Farmi'ng Seeds chlcilities I;Irzl;enrg . -

revenues) Control ship mact'nne cost maintenance maintenance Processing cost | Income tax | Total Cash Flow

Artificial Rope engine cost cost
reef etc

2010 0 105,000 | 18,230 | 20,000 | 2,500 | 3,000 2,520 — — 151,250 |(151,250)
2011 0 - - — — 3,000 | 1,823 | 2,520 - — 7,343 | (7,343)
2012 | 30,000 3,000 | 1,823 | 2,520 200 698 8,241 | 21,759
2013 | 30,000 3,000 | 1,823 | 2,520 200 698 8,241 | 21,759
2014 | 30,000 3,000 | 1,823 | 2,520 200 698 8,241 | 21,759
2015 | 30,000 3,000 | 1,823 | 2,520 200 698 8,241 | 21,759
2016 | 30,000 3,000 | 1,823 | 2,520 200 698 8,241 | 21,759
2017 | 30,000 3,000 | 1,823 | 2,520 200 698 8,241 | 21,759
2018 | 30,000 3,000 | 1,823 | 2,520 200 698 8,241 | 21,759
2019 | 30,000 3,000 | 1,823 | 2,520 200 698 8,241 | 21,759
2020 | 30,000 3,000 | 1,823 | 2,520 200 698 8,241 | 21,759
2021 | 30,000 3,000 | 1,823 | 2,520 200 698 8,241 | 21,759
2022 | 30,000 3,000 | 1,823 | 2,520 200 698 8,241 | 21,759
2023 | 30,000 3,000 | 1,823 | 2,520 200 698 8,241 | 21,759
2024 | 30,000 3,000 | 1,823 | 2,520 200 698 8,241 | 21,759
2025 | 30,000 3,000 | 1,823 | 2,520 200 698 8,241 | 21,759
2026 | 30,000 3,000 | 1,823 | 2,520 200 698 8,241 | 21,759
2027 | 30,000 3,000 | 1,823 | 2,520 200 698 8,241 | 21,759
2028 | 30,000 3,000 | 1,823 | 2,520 200 698 8,241 | 21,759
2029 | 30,000 3,000 | 1,823 | 2,520 200 698 8,241 | 21,759
2030 | 30,000 3,000 | 1,823 | 2,520 200 698 8,241 | 21,759
2031 | 30,000 3,000 | 1,823 | 2,520 200 698 8,241 | 21,759
2032 | 30,000 3,000 | 1,823 | 2,520 200 698 8,241 | 21,759
2033 | 30,000 3,000 | 1,823 | 2,520 200 698 8,241 | 21,759
2034 | 30,000 3,000 | 1,823 | 2,520 200 698 8,241 | 21,759
2035 | 30,000 3,000 | 1,823 | 2,520 200 698 8,241 | 21,759
2036 | 30,000 3,000 | 1,823 | 2,520 200 698 8,241 | 21,759
2037 | 30,000 3,000 | 1,823 | 2,520 200 698 8,241 | 21,759
2038 | 30,000 3,000 | 1,823 | 2,520 200 698 8,241 | 21,759
2039 | 30,000 3,000 | 1,823 | 2,520 200 698 8,241 | 21,759
2040 | 30,000 3,000 | 1,823 | 2,520 200 698 8,241 | 21,759
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Table 9. The Estimation Results of NPV, IRR, and B/C

Market price N
(1,000 won) NPV(1,000 won) IRR(%) B/C
1.047 -110,752 -3.57 0.61
3 195,215 11.85 1.67

Table 10. The Estimation of Cash Flow under Farming Facilities Support of the Government
(unit : 1,000 won)

Cash Outflow
Cash Inflow Farmin i

Year | (Fishery Fuiiie | Faming | | Faclies Zim ' et

revenues) il o Control ship macblne cost maintenance maintenance Processing cost | Income tax | Total Cash Flow

P engine cost
reef ete cost

2010 0 0 0 20,000 | 2,500 | 3,000 2,520 — — 28,020 |(28,020)
2011 0 — — - — 3,000 | 1,823 | 2,520 - — 7,343 | (7,343)
2012 | 10,470 3,000 | 1,823 | 2,520 200 - 7,543 | 2,927
2013 | 10,470 3,000 | 1,823 | 2,520 200 - 7,543 | 2,927
2014 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2015 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2016 | 10,470 3,000 | 1,823 | 2,520 200 - 7,543 | 2,927
2017 | 10,470 3,000 | 1,823 | 2,520 200 - 7,543 | 2,927
2018 | 10,470 3,000 | 1,823 | 2,520 200 - 7,543 | 2,927
2019 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2020 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2021 | 10,470 3,000 | 1,823 | 2,520 200 - 7,543 | 2,927
2022 | 10,470 3,000 | 1,823 | 2,520 200 - 7,543 | 2,927
2023 | 10,470 3,000 | 1,823 | 2,520 200 - 7,543 | 2,927
2024 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2025 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2026 | 10,470 3,000 | 1,823 | 2,520 200 - 7,543 | 2,927
2027 | 10,470 3,000 | 1,823 | 2,520 200 - 7,543 | 2,927
2028 | 10,470 3,000 | 1,823 | 2,520 200 - 7,543 | 2,927
2029 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2030 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2031 | 10,470 3,000 | 1,823 | 2,520 200 - 7,543 | 2,927
2032 | 10,470 3,000 | 1,823 | 2,520 200 - 7,543 | 2,927
2033 | 10,470 3,000 | 1,823 | 2,520 200 - 7,543 | 2,927
2034 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2035 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2036 | 10,470 3,000 | 1,823 | 2,520 200 - 7,543 | 2,927
2037 | 10,470 3,000 | 1,823 | 2,520 200 - 7,543 | 2,927
2038 | 10,470 3,000 | 1,823 | 2,520 200 - 7,543 | 2,927
2039 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
2040 | 10,470 3,000 | 1,823 | 2,520 200 — 7,543 | 2,927
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Table 12. The Sensitivity Analysis
k=0.03 k=0.0404 k=0.06 k=0.08
Market
price NPV IRR NPV IRR NPV IRR NPV IRR
(1,000 won) B/C B/C
; (1,000 won) | (%) (1,000 won) | (%) | B/C [(1,000 won)| (%) | B/C |(1,000 won)| (%)
1,047 (103,850) |(3.60)| 0.65 | (110,752) [(3.60)| 0.61 | (120,649) |(3.60)| 0.53 | (127,808) |(3.60)| 0.46
1,729 23203 | 4.04 | 1.08 54 4.04 | 1.00 | (33,207) | 4.04 | 0.87 | (57,344) | 4.04 | 0.76
2,000 71,864 | 6.02 | 1.24 | 42491 | 6.02 | 1.15 283 6.02 | 1.00 | (30,358) | 6.02 | 0.87
2,500 159,423 | 9.11 | 1.52 | 118,853 | 9.11 | 1.41 | 60,543 | 9.11 | 1.23 18,202 | 9.11 | 1.08
3,000 246,982 | 11.85| 1.79 | 195215 |[11.85| 1.67 | 120,804 |11.85| 1.46 | 66,762 |11.85| 1.27
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