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An economic feasibility analysis of the automatic operation system

development for hairtail trolling line in Jeju region, Korea
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This study aimed to analyze the profitability and economic feasibility of hairtail trolling line gear that was developed for
the last 3 years (2015-2017). The new fishing gear technology development was accomplished to solve the current problem
of fishermen shortage in hairtail targeting fisheries in Jeju region. Results indicated that the profitability of developed hairtail
trolling line fishery was estimated to be 36.1 % which would be higher than that of other hairtail targeting fisheries in
Jeju region. In addition, as an economic feasibility, the net present value and the internal rate of return of a 20-year cash
inflow and outflow were evaluated to be 400.2 million won and 66.9 %, respectively. However, sensitivity analyses of
main variables showed that the profitability and economic feasibility would be vulnerable to catch amount and market condition

changes.
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Fig. 1. Arrangement of developed hairtail trolling line gear.
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Table 1. Production of hairtail trolling line fishery
Fishing Number of . Production of operation Total
. Total production (kg) .
Month days operation per day © per day (kg) production (Won)
(A) B) (C/A/B) (Cxprice)
Aug. 6 8 380 7.92 4,453,980
Sep. 3 8 148 6.17 2,221,720
Oct. 1 8 60 7.50 540,820
Table 2. Initial investment costs for hairtail trolling line fishery
Durable Unit cost Number Total cost Annual Cost
Category
years (Won) (no) (Won) Won %
Fishing vessel 20 52,200,000 1 52,200,000 2,610,000 71.5
Fishing gear 1 660,000 1 660,000 660,000 18.1
Line hauler 5 1,750,000 1 1,750,000 350,000 9.6
Fishing lamp 1 5,000 6 30,000 30,000 0.8
Total 52,865,000 54,640,000 3,650,000 100.0
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Table 3. Operating costs for hairtail trolling line fishery

RIZXIS 2% BRI £ XIS ALY ol PRy 24

Category unit cost (won) annual total cost (won) Portion (%)
Fuel cost 130,000 (won/day) 17,680,000 29.7
Labor cost 2,017,306 (won/month) 16,138,444 27.1
Gear changing cost 84,623 (won/day) 11,508,728 19.3
Sales fee 30,861 (won/day) 4,197,091 7.0
Depreciation cost 3,650,000 (won/year) 3,650,000 6.1
Repair and maintenance cost 2,610,000 (won/year) 2,610,000 44
Food and beverage cost 10,000 (won/day) 1,360,000 2.3
Fish container cost 7,200 (won/day) 979,200 1.6
Ice cost 7,200 (won/day) 979,200 1.6
Engine oil cost 57,000 (won/month) 453,333 0.8
Total - 59,555,997 100
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Table 4. Result on profitability analysis of hairtail trolling line
fishery

Return on
Total revenue Total cost Total Profit

sales
(Won) (Won) (Won)

(o)
33,712,689 36.1

93,268,686 59,555,997
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Table 5. Result on economic analysis of hairtail trolling line fishery
(In case of one fisherman)

Discount rate
3% 4.5% 6% 8% 10%

NPV
o 4719  400.2 3419 280.1 2319
(million won)
IRR (%) 66.9 66.9 66.9 66.9 66.9
B/C Ratio 1.54 1.53 1.51 1.49 1.47

Table 6. Result on economic analysis of hairtail trolling line fishery
(In case of two fishermen)

Discount rate
3% 4.5% 6% 8% 10%

NPV
o 4283  362.7 3093 2527 208.6
(million won)
IRR (%) 61.4 61.4 61.4 61.4 61.4
B/C Ratio 1.34 1.33 1.32 1.31 1.30
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Table 7. Result on sensitivity analysis by annual catch amount

Catch amount NPV* (million won) B/C ratio
-40% -43.3 0.94
-30% 67.6 1.09
-20% 178.5 1.24
-10% 289.4 1.38

0 (current) 400.2 1.53
+10% S511.1 1.67
+20% 622.0 1.81
+30% 732.8 1.94

*4.5% social discount rate is applied.

Table 8. Result of sensitivity analysis by market price

Price (Won) NPV* (million won) B/C ratio
7,000 -57.2 0.92
8,000 359 1.05
9,000 128.9 1.17
10,000 222.0 1.30
11,000 315.0 1.42
12,000 408.1 1.54
13,000 501.1 1.65
14,000 594.2 1.77
15,000 687.2 1.89

*4.5% social discount rate is applied.

Table 9. Result on sensitivity analysis by operating cost

Operating cost NPV* (million won) B/C ratio
-30% 622.6 2.16
-20% 548.5 1.90
-10% 4744 1.69

0 (current) 400.2 1.53
+10% 326.1 1.39
+20% 252.0 1.28
+30% 177.8 1.18
+40% 103.7 1.10
+50% 29.6 1.03
+60% -44.6 0.96

*4.5% social discount rate is applied.
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