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Modeling and Optimization of Rice Drying and

Storage System in Korea (II)

—Cost Analysis and Optimum Size Estimation—
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Summary

In order to improve the traditional post harvest system in Korea, a model for mechanized
rice drying and storage system was developed and introduced as the first part of the study (Park,
1986).

As the second part of the study, capital requirement and cost of the model system was an-
alyzed. Also, optimum size of the model system was estimated by comparing with the traditional
harvest system.

From the study, the following results can be concluded:

1. The capital requirement of the model system decreases as the model size increases. For ex-
ample, a model system having 500 ton storage capacity requires 439,000 Won/ton. However
it requires 313,200 Won/ton only, if the model size increases to 1000 ton.

2. Also, total cost of the model system decreases as the model size increases. For example, total
costs of the model system having 500 ton and 1000 ton storage capacity are 101,208 Won/t -
on and 69,320 Won/ton, respectively.

3. The breakeven point (optimum size) of the model can be estimated around 630 ton storage
capacity if the operation rate is assumed as 100%. However, the optimum size of the model
is 710 ton, if the operation rate is assumed as 80%.
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Table 1. Factors considered for operating cost estima-
tion

Fixed cost Variable cost
Depreciation Electrical energy
Insurance Fuel energy
Taxes Labor
Interest Maintenance and repair
Administrative costs
Supplies and miscellaneous
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Table 2. Labor assignment sheet of the model system.

Ko Stonge E?)’“' 50 100 | 200 | 300, | 500, | 700, | 1000,
of labor

Manager 1 1 1 1 1 i 1
Assistant manager - - - 1 1 1 1
Engineer 1 1 1 1 1 1 1
Casher 1 1 1 1 1 1 1
Others | 1 1 1 2 2 3
Temperary labor 1/ 3 3 4 3 3 4 4

1/ Temperary labors are hired during the receiving periods.

2/ Forklift truck is ued.

Table 3. Wage rate of the labor.
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Type of labor Wage 1/
Manager 300,000
Assistant manager 250,000
Engineer 250,000
Casher 200,000
Others 250,000
Temperary labor 200,000
1/ won/month
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Figure 1, Traditional system considered for cost analysis.
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Table 4. Capital requirement of the model system (1,000 won/ton).

Storage capacsty 50 100
Item (ton)

200 300 500 700 1000

Equipment, facility 2,066.0 | 1,134.0
and installation 1/

641.0 483.0 | 365.0 | 292.0 255.0

Building construction 2/ 473.6 236.8 138.9 91.3 65.1 55.0 524
Land 3/ 50.5 25.2 16.2 9.3 8.9 7.2 5.8
Total 2,590.1 1,396.0 796.1 583.6 439.0 354.2 313.2
1/ Jang (1985) and Lee (1985)

2/ Jung (1985)

3/ Space for milling system was considered.
Land price was assumed as 10,000 won per 3.3 m2,
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Figure 2. Capital requirement of the modal system.
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Table 5. Fixed cost of the model system (won/ton).
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Storage capacity
50 100 200 300 500 700 1000
Item
Depreciation 123,326 66,646 39,801 30,234 22,706 18,790 16,850
Interest 142,355 76,748 43,827 32,072 24.141 19,505 17,208
Insurance 2,539 1,371 779 574 429 347 307
Admdnietcative 6,568 3,398 | 1825 | 1456 | 1.078 825 702
& miscellaneous
Total 274,788 148,163 86,232 64,336 48,354 39,467 35,067
Table 6. Variable cost of the model system (won/ton).
Storage capacity
(ton) 50 100 200 300 500 700 1,000
Item
Labor 240,000 120,000 61,000 52,000 37,200 26,857 21,800
Fuel 2,264 2,264 2,264 2,264 2,264 2,264 2,264
Electricity 18,034 10,852 7,252 5,292 4.794 4,232 4,046
Maintenance and repair 50,791 15,601 11,419 8,596 6,931 6,931 6,143
Total 311,089 160,535 86,117 70,975 52,854 40,284 | 34,253
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Table 7. Total cost of the model system (won/ton)

Storage capacity(ton) 50 100

200 300 500 700 1,000

Cost 585,877 308,698

172,349 135,311 101,208 79,751 | 69,320
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Table 8, Traditional system cost analysis

(won/ton).
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Figure 3. Comparison of total cost between the model
system and traditional system.
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Figure 4. Rice drying and storage systems to be considered in the future.
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