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Abstract : This study was conducted to survey and diagnose operation status of the agricultural machinery rental service,
analyse and compare operational efficiency among 82 city and county ATDEC (agricultural technology development and
extension center) using the DEA (Data Envelopment Analysis) method, and recommend future direction, for improvement
of the business. Input variables were invested budget and labor, and output variable was rental return. Percentages of
return to investment on the rental service were calculated as 68.3% and 63.9% when analyzed with CCR (Charnes, Cooper
and Rhodes) and BCC (Banker, Charnes and Cooper) models, respectively, indicating inefficiency of the service operation.
Increase of rental charge would increase efficiency by 63.9~68.3% depending on models, and decrease of financial and
labor investment would improve the efficiency by about 11.3%. Technical efficiency would be more important than scale
efficiency, therefore adjustment of over-invested budget and labor needed to be made together with increase of rental
charge to improve the operation. Among the ATDECs providing the rental service, 6 (7.3%), 43 (52.4%), and 33 (40.2%)
were in state of CRS (constant return to scale), IRS (increasing return to scale), and DRS (decreasing return to scale),
respectively. These indicated public aspects of the rental system, over-investment, lack of output component for input
component, meaning that scale income would be increased by qualitative expand of rental charge. Efficiency analysis
of the rental system by region showed that efficient ATDECs to be benchmarked by others were in the order of DMU-70,
DMU-54, DMU-29, DMU-5, DMU-22, DMU-2, and DMU-61. More comprehensive and extensive survey and analyses

would be necessary in the future.
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Table 1. Descriptive Statistics of Variable.
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o Input variable Output variable
Statistics -
Fund & Budget Numbers of personnel Rental receipts
Average 2,303,535,243.9 4.30 39,225,000.0
Max 16,200,000,000.0 13 178,984,000.0
Min 250,000,000.0 1 1,185,000.0
Standard deviation 2,500,035,596.0 2.29 29,524,765.3
Coefficient of variation 108.5 53.2 75.3
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Table 2. Result of efficiency for agricultural machinery rental system.

DMU CRS VRS SE RS DMU CRS VRS SE RS

1 0.55 0.56 0.97 DRS 42 0.16 0.17 0.95 DRS
2 1.00 1.00 1.00 CRS 43 0.56 1.00 0.56 IRS
3 0.01 0.02 0.54 DRS 44 0.48 0.51 0.93 DRS
4 0.39 0.40 0.99 DRS 45 0.31 0.47 0.67 DRS
5 1.00 1.00 1.00 CRS 46 0.20 0.20 0.98 IRS
6 0.46 0.52 0.87 IRS 47 0.23 0.23 1.00 CRS
7 0.17 0.18 0.99 DRS 48 0.54 0.58 0.93 IRS
8 0.42 0.42 0.99 DRS 49 0.56 0.60 0.93 DRS
9 0.23 0.27 0.83 DRS 50 0.16 0.17 0.98 IRS
10 0.14 0.14 1.00 IRS 51 0.28 0.33 0.87 IRS
11 0.39 0.40 0.98 IRS 52 0.20 0.21 0.96 IRS
12 0.15 0.18 0.84 DRS 53 0.38 0.40 0.94 DRS
13 0.29 0.32 0.88 DRS 54 0.87 1.00 0.87 IRS
14 0.33 0.39 0.85 IRS 55 0.08 0.11 0.72 DRS
15 0.22 0.28 0.79 DRS 56 0.14 0.15 0.91 DRS
16 0.12 0.12 0.99 DRS 57 0.25 0.25 0.99 DRS
17 0.54 0.56 0.98 IRS 58 0.23 0.23 1.00 DRS
18 0.17 0.35 0.50 DRS 59 0.50 0.53 0.95 IRS
19 0.38 0.44 0.87 DRS 60 0.06 0.07 0.93 IRS
20 0.26 0.46 0.57 DRS 61 1.00 1.00 1.00 CRS
21 0.05 0.05 0.93 IRS 62 0.27 0.29 0.95 DRS
22 0.83 1.00 0.83 DRS 63 0.14 0.15 0.91 DRS
23 0.21 0.22 0.96 IRS 64 0.22 0.27 0.80 IRS
24 0.33 0.38 0.86 DRS 65 0.30 0.30 1.00 IRS
25 0.15 0.16 0.96 IRS 66 0.10 0.22 0.45 DRS
26 0.16 0.22 0.71 DRS 67 0.13 0.18 0.72 IRS
27 0.01 0.01 0.97 IRS 68 0.22 0.23 0.98 IRS
28 0.27 0.29 0.94 DRS 69 0.11 0.12 0.93 IRS
29 0.78 1.00 0.78 IRS 70 1.00 1.00 1.00 CRS
30 0.26 0.26 1.00 IRS 71 0.22 0.23 0.94 DRS
31 0.17 0.36 0.48 DRS 72 0.29 0.42 0.68 IRS
32 0.53 0.62 0.85 IRS 73 0.12 0.13 0.94 DRS
33 0.44 0.50 0.88 DRS 74 0.13 0.14 0.94 DRS
34 0.04 0.04 0.99 IRS 75 0.27 0.27 1.00 DRS
35 0.24 0.24 1.00 DRS 76 0.18 0.18 1.00 CRS
36 0.06 0.06 0.99 DRS 77 0.10 0.12 0.81 DRS
37 0.38 0.39 0.99 DRS 78 0.81 0.93 0.87 IRS
38 0.04 0.05 0.87 DRS 79 0.68 0.68 1.00 IRS
39 0.14 0.16 0.86 IRS 80 0.10 0.10 0.99 DRS
40 0.28 0.30 0.95 IRS 81 0.06 0.06 0.99 IRS
41 0.38 0.45 0.83 DRS 82 0.43 0.61 0.70 DRS

Table 3. Status of efficiency for agricultural machinery rental system.

Statistics Technical efficiency Pure technical efficiency Scale efficiency
Average 0317 0.361 0.887
Standard deviation 0.247 0.274 0.135
Coefficient of variation 77.9 75.8 15.3
Efficient ratio 4(4.9%) 8(9.8%) 13(15.9%)

CNU Journal of Agricultural Science 39(2), 2012, 6 285



BT / NREHZAYS 018 71 gAY rE8d 24

Table 4. Distribution of efficient value.

Efficient value CCR BCC Scale effectiveness
1 4(4.9%) 8(9.8%) 13(15.9%)
09~1 0(0.0%) 1(1.2%) 37(45.1%)
0.8~0.9 3(3.7%) 0(0.0%) 18(22.0%)
0.7~0.8 1(1.2%) 0(0.0%) 6(7.3%)
0.6~0.7 1(1.2%) 3(3.7%) 2(2.4%)
0.5~0.6 7(8.5%) 8(9.8%) 3(3.7%)
<0.5 66(80.5%) 62(75.6%) 3(3.7%)
Total 82(100.0%) 82(100.0%) 82(100.0%)

Table 5. Reference set and counting.

DMU Index .of Refere*nce Refere.nce DMU Index .of Reference Refere.nce
deficit set counting deficit set counting
1 43.8 2,70 0 42 83.2 70 0
2 0.0 2 14 43 0.0 43 0
3 98.1 70 0 44 48.7 70 0
4 60.2 70 0 45 53.0 70 0
5 0.0 5 15 46 79.6 29,54,70 0
6 475 29,54,70 0 47 77.3 61 0
7 82.5 5,22,70 0 48 42.5 5,29,70 0
8 57.9 2,70 0 49 404 5,22,70 0
9 72.8 70 0 50 83.5 2,54,70 0
10 85.6 2,54,70 0 51 67.1 29,54,70 0
11 59.9 5,29,70 0 52 79.5 29,54,70 0
12 82.0 22,70 0 53 59.6 5,22,70 0
13 67.6 70 0 54 0.0 54 24
14 61.1 29,54,70 0 55 89.5 22 0
15 72.4 22,70 0 56 84.8 70 0
16 88.1 70 0 57 752 2,70 0
17 44.5 5,29,70 0 58 76.8 5,22,70 0
18 64.8 70 0 59 47.0 2,54,70 0
19 56.3 5,22,70 0 60 93.5 5,29,70 0
20 53.8 22,70 0 61 0.0 61 2
21 94.5 29,54,70 0 62 71.3 70 0
22 0.0 22 15 63 84.8 70 0
23 784 29,54,70 0 64 72.8 29,54,70 0
24 61.8 22,70 0 65 69.8 2,54,70 0
25 84.1 29,54,70 0 66 782 70 0
26 71.7 70 0 67 82.3 29,54,70 0
27 98.9 29,54,70 0 68 713 5,29,70 0
28 71.1 5,22,70 0 69 88.5 5,29,70 0
29 0.0 29 22 70 0.0 70 71
30 73.8 2,54,70 0 71 76.8 5,22,70 0
31 64.0 70 0 72 57.6 29,54,70 0
32 382 29,54,70 0 73 86.8 70 0
33 49.7 70 0 74 85.9 5,22,70 0
34 95.8 2,54,70 0 75 73.4 2,70 0
35 75.8 2,70 0 76 82.1 61 0
36 94.4 2,70 0 77 87.9 22,70 0
37 612 70 0 78 6.6 29,54,70 0
38 94.8 70 0 79 31.6 2,54,70 0
39 84.3 29,54,70 0 80 90.1 5,22,70 0
40 70.2 29,54,70 0 81 94.3 2,54,70 0
41 54.9 70 0 82 38.5 70 0

* Reference Group No is DMU No.
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