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ABSTRACT
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In this study, an economic analysis of the cost and field capacity was conducted to prove the
Revised: 10 July 2022

validity of developing and distributing a tractor-mounted multi-working machine. The cases of
Accepted: 12 July 2022 using a multi-working machine and individual working machines were compared. The results
showed that the total hourly cost of the multi-working machine was 308,805 KRW. Compared
with individual working machines, the tractor-mounted multi-working machine can save 53.5% of
the total hourly cost. The field capacity for the multi-working machine was 12 ares/hour. This is
60.0% higher than that of individual working machines. The cost per 10 ares working area was
calculated using the hourly total cost and field capacity. The cost per 10 ares working area for the
multi-working machine is 257,337 KRW, meaning that the multi-working machine can save
71.0% of the cost compared with individual working machines. Therefore, it is concluded that the
economic validity of the multiworking machine is high.
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Table 1. Specification of working machines

Type Company / Nation / Model name Rated power (kW)
Prime mover tractor Robodream / Korea / RT 135 95.6
Multi-working machine Daeho / Korea / Multi-working machine 52-82
Rotavator Daedong / Korea / TSFMC-275 56-75
Individual working Seeder Jang Automation / Korea / NGPLUSF-4 60-67
machine Harrow Zetstar / Korea / ZB5600PG 5697
Ridge former Woongjin machinery / Korea / WJ2-300 41-82

(a) rotavator and harrow (b) ridge former and seeder
Fig. 1. Shape of multi-working machine.
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Table 2. Parameters of hourly fixed cost

Multi-working Individual working machine
Items Tractor . -
machine Rotavator Seeder Harrow Ridge former
N .
Pur((: Kes;gnce 116,000,000 15,000,000 12,000,000 17,200,000 4,960,000 8,800,000
Service life 3 5 5 5 3 5
)
Annual working time 144 13 63 50 14 100
(W/yr)
Annual depreciation cost 13,775,000 2,850,000 2,280,000 3,268,000 942,400 1,672,000
(KRW/yr)
Annual repair cost 6,960,000 900,000 720,000 1,032,000 297,600 528,000
(KRW/yr)
Annual interest
(KRW/yr) 2,900,000 375,000 300,000 430,000 124,000 220,000
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Table 3. Parameters of hourly variable cost

Multi-working Individual working machine
Items Tractor . -
machine Rotavator Seeder Harrow Ridge former
Hourly fuel consumption (L/h) 329 26.0 254 249 28.1 24.4
Diesel fuel cost (KRW/L) 1,611
Average rated power (kW) 95.6 68.0 65.5 63.5 76.5 61.5
Hourly labor cost (KRW/h) 13,283
Daily labor cost (KRW/day) 119,550
Daily working time (h) 9
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Table 4. Operating time for each working machine

Individual working machine

Items Multi-working machine -
Rotavator Seeder Harrow Ridge former

0.25 0.5 0.33 0.25
1.33

Operating time (h/10 a) 0.83

Table 5. Hourly fixed cost and hourly variable cost of each working machine

Items Multi-working machine Individual working machine
Hourly fixed cost (KRW/h) 200,635 432,739
Hourly variable cost (KRW/h) 108,170 231,992
Hourly total cost (KRW/h) 308,805 664,731

Table 6. Field capacity of each working machine

Items Multi-working machine Individual working machine
Field capacity (a/h) 12 7.5

Table 7. Cost per 10 ares agricultural work

Items Multi-working machine Individual working machine
Cost (KRW/10 a) 257,337 886,308
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