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Abstract : A plant factory is a facility that creates an artificial environment in a controlled space and produces plants
systematically through automated facilities. However, automation in the cultivation process is insufficient compared to the
internal environment control technology in plant factories. This causes the problem of an increase in operating costs due to the
input of a large number of workers. Therefore, this study aims to evaluate economic feasibility by comparing before and after
introducing automation in the cultivation process of plant factories. The target plant factory to be analyzed was selected, and
the break-even point analysis method was used by comparing the cost required compared to the operating period. As a result,
the break-even point was analyzed to be 34 years when automation was introduced into six processes for plant cultivation.
Therefore, it can be judged that the introduction of automation is excellent in terms of economic feasibility when the target
plant factory has been operated for more than 3.4 years. This study is expected to be used as basic data to analyze the economic
feasibility of introducing automation in domestic and foreign plant factories.
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Fig. 1. Research Flow Chart
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Fig. 2. Plant factory floor plan
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Fig. 3. Plant factory production process flow chart
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Fig. 4. Plant-centered cultivation process
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Fig. 5. Costs according to time
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Table 1. Set analysis variables

Worker wages Hourly wage o
(Weekday) 10,400 won/hr increase 7.3 %/year
Work efficiency Agricultural
factor 12 electricity rates 36 won/kw
EIeFtnc|ty rate 12.5 %/year Maintenance 3.3 %/year
increase cost
Machine life 10 year Working days 365 day/year
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Table 2. Seeding process condition

Worker 1 working time 150 sec Amountof | o bed
1 working time 36 sec work required
Automation
Introduction cost | 13,000,000 won Power. 5.5 kW/hr
consumption
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Fig. 6. Seeding process BEP
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Table 3. Transplanting process condition

Worker 1 working time 130 sec Amount of bed
. 27 be
1 working time 100 sec work required
Automation
Introduction cost | 15,000,000 won Power_ 13 kW/hr
consumption
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Fig. 7. Transplanting process BEP
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Table 4. Planting process condition

Worker 1 working time 24 sec Amount of
- K ired 169 bed
1 working time 18 sec WOrk require
Automation
Introduction cost | 18,000,000 won Power 13 kW/hr
consumption
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Fig. 8. Planting process BEP
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Table 5. Harvesting process condition

Worker 1 working time 64 sec Amount of
L . 169 bed
1 working time 55 sec work required
Automation
Introduction cost | 35,000,000 won Power. 18 kW/hr
consumption
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Fig. 9. Harvesting process BEP
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Table 6. Washing process condition

Worker 1 working time 22 sec Amount of
. K ired 205 bed
1 working time 8 sec work require
Automation
Introduction cost | 22,500,000 won Powef 11 kw/hr
consumption
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Fig. 10. Washing process BEP
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Table 7. Conveying process condition

Worker 1 working time 32 sec Amount of
. y ired 410 bed
1 working time 38 sec WOrK require
Automation
Introduction cost | 72,000,000won | PO | 96 kyyyhr
consumption

[

45 Worker

—e— Automation

Cost{million won)
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1 2 3 4 5 6 7
Timelyear)

Fig. 11. Conveying process BEP
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Table 8. Annual cost (Unit : 1,000 won)
Time Worker Automation
(year) Cost Cumulative cost Cost Cumulative cost

1 55,564 55,564 183,725 183,725
2 59,620 115,185 8,529 192,255
3 63,677 178,862 8,834 201,089
4 67,733 246,596 9,138 210,227
5 71,789 318,386 9,442 219,670
6 75,845 394,232 9,746 229,417
7 79,902 474,134 10,051 239,468
500 -
= 400
(=]
=
5 300 4
= e
E 204 L _ . -
7]
3 100 4 Worker
—e— Automation
0
1 2 3 4 5 6 7

Time(year)
Fig. 12. Total process BEP
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