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100%
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III  

3.1  

2020

139 70

69 1  

62

88.6% 25 35.7%

18 25.7% 55

60.0% 55 65 65 21

30.0% 45 55 20 28.6%

59.5  

20 48 68.6%

29.5 5 10 20

28.6% 12.4
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41 58.6% 1.0 2.0

21 30.0% 0.5 1.0 18

25.7% 1 44.3%  

62 89.9%

22 31.9% 20

29.0% 55 62.3% 55

65 22 31.9% 65 21

30.4% 58.7  
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30.3 10 15 20
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23.2% 13.7

40 58.0% 13 18.8%

1.0 2.0 21 30.4% 0.5

1.0 19 27.5% 1 40.5%  

139

58 59

29 30 12 13

1 2  

3.2  

CCR TE

0.692 5 1 3 5 7 15 38

BBC PTE 0.811 11

1 3 4 5 7 15 28 37 38 47 62 67

SE 0.844  
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30  

5 10  8 11.4 6 8.7 
10 15  10 14.3 10 14.5 
15 20  2 2.9 7 10.1 
20  48 68.6 45 65.2 

 

5  6 8.6 

12.4  
10  

3 4.3 

13.7
14  

5 10  20 28.6 14 20.3 
10 15  16 22.9 20 29.0 
15 20  14 20.0 16 23.2 
20  14 20.0 16 23.2 

   

 10 14.3 
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3 5 7 15 38 1

4 28 37 47 62 67 1

1 4 47 62 67

28 37  

CCR TE 0.665

4 1 24 30 37 55 BBC

PTE 0.851 12

1 17 18 21 24 30 37 47 49 51 54 55 59

SE 0.781  

24 30 37 55 1

17 18 21 47 49 51 54 59

1 1 17 18

21 47 51 54 59 49  

0.6

0.8 45.7% 0.692 30.8%

0.6 0.8 42.0%

0.665 33.5%

 

2  

            
TE               

1 5 7.1%  4 5.8% 
0.8 1 13 18.6%  13 18.8% 
0.6 0.8 32 45.7%  29 42.0% 
0.4 0.6 16 22.9%  18 26.1% 
0.2 0.4 4 5.7%  5 7.2% 

0.2 0 0.0%  0 0.0% 
    70 100.0%  69 100.0% 
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3.3  

BIC 2 1

31 2 39 2.8 0.9

4,095 5,588 t

2

1

1 3  

3  

  1  2  t  p  

   70  31  39    

TE  0.692 0.588 0.774 -4.759 0.000*** 

PTE  0.811 0.757 0.854 -3.524 0.001*** 

SE  0.844 0.771 0.901 -3.729 0.001*** 

 1.7 2.8 0.9 3.531 0.001*** 

 33,471 32,516 31,982 -0.543 0.589 

 45,764 46,137 45,467 0.381 0.705 

 19,774 16,656 22,252 -2.844 0.007** 

 4,927 4,095 5,588 -5.987 0.000*** 

 
 95% * p<0.05 ** p<0.01 *** p<0.001

 

1 13 6.6

3.647 2 56

1.2 4.426 t

2



112 12 29 2                                    60 

1 1

4  

4  

  1  2  t  p  

   69  13  56    

TE  0.665 0.725 0.651 1.320 0.191 

PTE  0.851 0.933 0.832 3.991 0.000*** 

SE  0.781 0.773 0.783 -0.127 0.901 

 2.2 6.6 1.2 3.485 0.004** 

 31,828 25,346 33,333 -2.872 0.005** 

 45,498 43,701 45,915 -0.907 0.368 
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 4,279 3,647 4,426 -1.521 0.150 

 
 95% * p<0.05 ** p<0.01 *** p<0.001

 

TGR

TGR 1

1

TGR 0.977 2 TGR 0.891 1 TGR 0.842 2

TGR 0.902 1 2  

1

2

1 2

1 2
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5  

 MTE  
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2  
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1 2
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2 1 2 24 55
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8  

 
 15 3 5 7 38  

 1  2  2  2  2   

 

 90 54 86 51 55 59.5 
       

 14 0.97 1.17 1.13 0.46 1.72 
       

 25,825 13,070 11,274 12,522 41,325 33,471 
 47,086 49,057 48,168 37,150 37,100 45,764 
 6,964 11,340 10,855 22,124 13,886 19,774 

 

 
 

67.6 92.9 80.3 98.1 63.5 49.8 
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775.4 554.6 519.9 318.2 422.1 249.2 

 

 14.8 11.7 12.5 10.2 15.8 20.1 
%  150.8 214.0 234.4 332.4 190.5 162.7 

%  78.6 60.5 63.9 94.8 56.6 59.4 

 

 5,400 6,289 5,644 7,040 5,861 4,927 
 22.3 25.0 29.2 33.9 30.0 32.7 

 94,595 95,098 105,363 226,134 99,557 95,757 

 
80

 

3 7 38

0.97 1.13 0.46 3

7
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7 189.5

3 554.6 3 3

7

94.8 38 56.6  

3 7

7,040 33.9

2 3
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4.2  

9

55 59

 

30 37 5 2.6

30

1,139.2

37

30  
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299.8% 76.8%
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37  

9  

 
 30 37 24 55  

 1  1  2  2   

 

 56 59 56 55 58.7 
      

 5 2.6 0.3 1.6 2.18 
      

 37,240 28,151 24,800 11,250 31,828 
 40,700 40,932 33,000 46,250 45,498 
 3,950 8,846 69,333 2,344 19,707 

 

 
 

54.6 78.3 62.9 50.1 44.1 

 
 

120.8 216.7 322.6 266.7 134.4 

 
 

110.6 149.0 242.4 64.9 94.0 

 
 

1,139.2 689.6 115.4 1,279.9 217.1 

 

 18.2 12.8 15.9 19.9 22.7 
%  210.5 299.8 236.0 300.8 163.2 

%  72.6 76.8 80.7 75.0 58.7 
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 38.3 38.3 37.5 60.0 37.0 
 125,210 179,461 242,200 135,000 92,921 

 

24 55 24

55

24

322.6 24
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242.4 55

1,279.9

24

55  

24

242,200 55 3,000

60 135,000

 

24 37 55
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DEA DMU

DMU TE PTE SE 1

 

DEA firm peers DMU
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15 1 2 30 37 55 24
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15 10
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An Analysis of Organic Rice Productive 

Efficiency and Benchmark Farm 
Management 

Biing-Wen Huang*, Shiow-Ing Lin**, Yong-Huei Tsai***, 

Wen-Chu Liao****, Yu-Xuan Zhang****, Han-Yu Lai***** 

Based on the organic agriculture information network in December 
2020, the area of organic cultivation in Taiwan was 10,789 hectares. The 

organic rice farms with 3,289 hectares were the largest among those crops 
Regarding the research on organic rice, most of them focused on the 

planting technology and cost-benefit analysis. However, quite a few studies 
related to productive efficiency and benchmark farming adopted the official 

survey data and had comprehensive discussions. This study followed the 
project of “Crops Cultivation and Benefits of Organic Farms” in 2021. The 

productive efficiency of organic rice was estimated by DEA methodology 
based on the survey data of organic rice cost in 2020 conducted by the 

Agriculture and Food Agency, MOA. The results show that the average 
efficiency of organic rice in the first crop of 2020 was 0.692. The average 

efficiency of organic rice in the second crop of 2020 was 0.665. 
These show that some of organic rice farms still have room for 

improvement to enhance the production efficiency in the two period crops of 
                                                        
* Professor, Department of Applied Economics, National Chung Hsing University. 
** Retired Director, Agriculture and Food Agency, MOA. 
*** Officer, Agriculture and Food Agency, MOA. 
**** Assistants, Agriculture and Food Agency, MOA. 
***** Corresponding author: PhD student, Department of Applied Economics, National Chung 

Hsing University. Email: batty811014@gmail.com. 
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2020. Few organic rice farms got the technical efficiency, which estimated 
value was equal to 1. Those farms were chosen as benchmark farms. To 

detailedly analyze the operation characteristics of benchmark farmers for 
each crop, some of management indicators were adopted such as factor 

productivity, management ability, and operation performance. Those 
indicators could provide the other organic rice farmers for management 

references to strength their efficiency. 

Keywords: Organic rice, Productive efficiency, Benchmark farm 
management 

JEL Classification: Q10, Q13 
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