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Application of Linear Programming for Analysis of Agricultural
Mechanization Development in Tailwan during 1980s
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ABSTRACT

A linear programming model is applied for analysis of recent 10-year Taiwan’s agricul-
tural mechanization development trend in this study."Mechanization potential” and "Machi-
nery utilization ratio” are two indices used for measurements of mechanization extent and if
machines are over invested.

Since 1981, rice farming has been almost fully mechanized, that is the mechanization
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potential reaches 10095 or even higher. Therefore, a special attention is paid on machinery
utilization ratio analysis for investigation of whether machine investments are over. As related to
sensitivity analysis,different shortages of fuels and technical labors are used for obtaining optimal
machinery utilizations results and its impact on farming costs.

Farming cost analysis results are summarized as follows:

1.For land preparation, the cost is around NT$2500/ha in central and southern Taiwan and

NT$4000/ha in the other regions.

where else.

2.For rice transplantation, the cost is around NT$3500/ha islandwide.
3. For rice harvesting, the cost is around NT$4300/ha islandwide.
4.For rice drying, the cost is around NT$3000/ha in eastern Taiwan and NT$2000/ba any

As the rapid development of agricultural mechanization in Taiwan even with a gradual de-
crease of rice acreage, the total rice farming costs of the above mentioned four operations are still
reduced from NT$18300/ha in 1981 to NT$14400/ha in 1991 based on 1991 money value.

From the trend of agricultural mechanization development in Taiwan, we can see that small-
scaled farm machines are displaced by large-scaled and high performance ones in local markets.

Although analysis of rice mechanization is the main subject in this study, the model develo-
ped still can be applied for mechanization analysis of other field crops. Besides, in sensitivity
analysis, the change of farming costs in the objective function and coefficients in the constraint
functions can be added in future studies for obtaining better results.

Keywords: Agricultural mechanization, Linear programming.
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—H3fE %
£ %® i WO W & &
BE704E 61.78 100.00 87.83 97.11
RETIE 54.48 97.75 75.75 82.88
BE12E 49,74 87.45 70.24 95.81
RE73E 46.01 69.92 57.91 74.70
RE1458 42.73 62.48 53.13 71.61
RE755E 40.96 55.68 49.99 67.87
BRE764 39.60 49.48 46.19 59.61
BRE714E 38.94 54.34 42.40 56.67
BE784 37.84 41.88 41.76 54.52
RE79%E 36.48 39.53 40.46 4951
BRE804 35.12 35.38 37.08 50.84

—HifE %
£ # %® i w OB W % B
BRE704E 61.78 100.00 95.90 89.08
BE14%E 54.48 100.00 81.97 79.54
BRET2E 49,74 86.64 69.59 80.82
BRE3E 46.01 73.67 61.01 69.46
BRE 744 42.73 77.11 65.56 59.03
BET54&E 40.96 54.44 48.88 47.05
BRE165 39.60 47.71 44,53 46.19
RET774E 38.94 52.01 40.58 40.86
RE784 37.84 40.09 39.97 37.33
BRE794E 36.48 34.58 35.40 34,74
BRE80E 35.12 31.33 32.83 30.16
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ARES | WMEB | MARAKTS)  @smEQier  MRCERGe) 8T A(erson-day)
0 — At 4,655,783,781 30,951,756 1,518,541 900,291
0 ZHAE 4,227,873,856 30,535,242 1,326,164 830,872
5 — e 4,868,500,187 29,404,161 1,518,541 1,179,230
5 —HifE 4,437,727,206 29,008,480 1,326,164 1,106,056
10 —HAfE 5,081,216,018 27,856,571 1,518,540 1,458,168
10 ZHAtE 4,647,581,687 27,481,710 1,326,164 1,381,242
20 —HA{E 6,071,631,099 24,761,397 1,518,541 1,167,513
20 ZHitE 5,615,824,621 24,428,187 1,326,164 1,107,781
FIER A LET
MRE% | WER | RREQTS)  fs(ien NGt  FTAM(erson-day)
0 —HAfE 4,655,783,781 30,951,756 1,518,541 900,291
0 ZHAtE 4,227,873,856 30,535,242 1,326,164 830,872
5 —SAME 4,780,307,972 30,951,754 1,442,614 879,742
5 —HifE 4,336,622,895 30,535,242 1,259,856 812,927
10 —3AfE 4,904,832,407 30,951,754 1,366,687 859,194
10 e 4,445,371,939 30,535,242 1,193,548 794,982
20 —3AME 5,153,881,260 30,951,754 1,214,832 818,097
20 s 1 ¢ 4,662,870,007 30,535,242 1,060,931 759,091
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GRE | WIEB | RRAQTS)  fseiBGien MGt RTA(ersondsy)
0 —HAfE 4,655,783,781 30,951,756 1,518,541 900,291
0 Ak 4,227,873,856 30,535,242 1,326,164 830,872
5 —SAtE 4,928,571,972 30,951,754 1,352,212 855,276
5 ZHAfE 4,479,628,158 30,535,242 1,172,660 789,329
10 —H#AE 5,201,369,203 30,951,754 1,185,901 810,267
10 Z$fE 4,731,382,187 30,535,244 1,019,157 747,785
20 —HAtE 5,807,290,549 30,951,754 835,723 720,233
20 - 12 5,428,876,974 30,535,244 655,893 664,698
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