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Laver aquaculture, which occupies a large proportion in the aquaculture industry in Korea, is still highly dependent on
human labor. Therefore, it is necessary to study the development of an automatic system to improve the working environment
and increase the efficiency of aquaculture production systems. The purpose of this study is to evaluate the economic feasibility
of an improved system in a study for the loading-unloading and automatic weighing systems in laver aquaculture industry.
Economic analysis of the developed unloading and automatic weighing system were implemented under various conditions
to calculate more accurate benefits and costs. As a result of this study, the economic feasibility was found to be very
high in the three models: net present value (NPV), benefit-cost ratio (B/C), internal rate of return (IRR). Moreover, the
results of sensitivity analysis showed that the economical efficiency of the automatic loading, unloading, and weighing system

in laver aquaculture was very high.
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Fig. 1. An improved schematic illustration of the landing
work in laver aquaculture industry (source: Min et al., 2020).
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Table 1. Comparison of configuration of water laver loading-unloding system

Category Before development

After development

Gathering laver & Net, Structure pipe, Others

Net, Laver gathering device

Conveying (shovel, holder, etc.) (Frame, Piping for hydraulic, etc.)
Weight Weighing machine (size:5 X5 X2m), Load Cell,
measurement Weight indicator (printer paper, etc) Wireless transmission system
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Table 2. Daily workforce for water laver (based on
handling of 10 tons)

Ttems Before After
development  development
Number of workers (persons) 4.5 2
Working Hours (hours) 3 3 X(1/6)=0.5
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Table 3. Annual labor costs before and after system development (based on handling of 10 tons)

Items Before development After development

AW 18,564 (won/person-hour) X3 hour X4.5 (person/day) 18,564 (won/person-hour) X 0.5 hour X2 (person/day)
X180 (day) = 45,110,520 won X180 (day) = 3,341,520 won

BW 9,160(won/person-hour) X 3hour X4.5 (person/day) 9,160 (won/person-hour) X 0.5 hour X2 (person/day)

X 180 (day) = 22,258,800 won

X 180 (day) = 1,648,800 won

*In the table, “AW” express the government wage standard of a daily laborer and “BW” express the minimum hourly wage.
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Table 4. Economic analysis results for each case
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Table 5. Sensitivity analysis result according to Social
discount rates (SDRs)

NPV
Category (thousand won) Bic IRR C4) Social discount rates (SDRs)
Case 1-A 327,514 10.33 1,470 Model 25%  35%  55%  65%
Case 1. 204,069 .66 o NPV 137,414 129,809 126,161 119,420
Case 2-A 156,878 5.47 256 (thousand won) > > g >
Case 2-B 133,433 4.80 129 B/C 4.88 4.73 4.65 4.54
Table 6. Results of sensitivity analysis according to the change in cost and benefit
Model Cost change Benefit change
-20% -10% +10% +20% -20% -10% +10% +20%
NPV (thousand won) 140,456 136,945 129,921 126,409 99,722 116,577 150,288 167,143
B/C 6.0 5.33 4.36 4.0 3.84 4.32 5.28 5.76
IRR (%) 198 157 109 95 89 108 154 182
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