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The change trend of different-scale farming cost efficiency in advantageous beef cattle 

production areas of China: Based on panel data from 2013 to 2019 

MA Xiaoping WANG Mingli* 

(Institute of Agricultural Economics and Development, Chinese Academy of Agricultural Sciences, Beijing 100081, China) 

Abstract: Based on the production input and output data of beef cattle farmers of different scales in China’s four major 

advantageous beef cattle production areas from 2013 to 2019, the cost efficiency change and heterogeneity of beef cattle 

farming have been measured from distribution effect and price effect perspectives by applying the Malmquist index and 

cost efficiency model. The study shows that the price of beef cattle farming input factors has shown a rising trend in 

recent years, cost pressure of it has increased and the input factor cost and price of different scales of beef cattle breeding 

were at variance. Beef cattle farming as a whole has shown a decrease in cost efficiency and significant scale differences. 

The big-scale, small-scale and middle-scale beef cattle farming have declined in descending order. The input factor cost 

has shown negative impact. The farming price of different-scale beef cattle farming in central plains and southwest 

regions has increased while that in the northwest and northeast areas has decreased. On the whole, compared with free 

ranging, scale beef cattle farming has low investment redundancy while scale beef cattle farming has the highest labor 

input redundancy under the assumption of labor homogeneity. 
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二、研究方法与数据说明 
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图 1 基于投入的成本 Malmquist 指数[13] 
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表 1 变量选择及说明 
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三、不同规模肉牛生产要素成本比较 

1  

[17]

2013 2019

2

44.30

41.44

27.89

26.88

 

表 2 不同规模肉牛养殖成本统计 

  
    

( /kg) /% ( /kg) /% ( /kg) /% ( /kg) /% 

 44.30 26.88 60.7 16.01 36.1 0.84 1.9 0.25 0.6 

 43.33 27.23 62.8 14.95 34.5 0.74 1.7 0.33 0.8 

 41.44 27.30 65.9 13.19 31.8 0.54 1.3 0.41 1.0 

 41.71 27.89 66.9 12.80 30.7 0.44 1.1 0.57 1.4 

/ 1kg  
 

2  

3  

表 3 不同规模肉牛养殖投入要素价格    元/kg 

    

 2.74 2.28 0.53 

 2.68 1.98 0.56 

 2.65 3.03 0.49 

 2.66 2.93 0.60 
 24.88 /kg 32.25 /kg 29.6%

2.57 /kg 3.07 /kg

20%
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四、实证结果与分析 

1  

CM
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CM G-Mean-CM

10.5% 9.8% 8.0% 4

G-Mean-PE>1

G-Mean-PE=1.194

G-Mean-PE=1.032

 

表 4 2013—2019 年我国不同规模肉牛养殖 CM 指数变动及分解 

  2013—2014  2014—2015  2015—2016  2016—2017  2017—2018  2018—2019  G-Mean 

 CM 0.453 2.064 0.896 0.886 0.939 1.585 1.017 

 IM 0.716 1.492 0.832 0.847 1.212 0.912 0.970 

 AEC 1.610 0.817 0.439 2.555 0.766 0.743 0.971 

 PE 0.393 1.693 2.451 0.410 1.012 2.341 1.079 

 CM 0.918 1.071 1.235 0.661 1.210 1.811 1.098 

 IM 0.993 1.059 0.901 1.070 1.040 0.983 1.006 

 AEC 1.191 1.279 0.760 0.571 1.863 0.876 1.012 

 PE 0.776 0.791 1.805 1.081 0.624 2.104 1.078 

 CM 1.050 0.944 0.729 2.207 0.710 1.400 1.080 

 IM 1.078 1.088 0.781 1.331 0.900 0.771 0.973 

 AEC 0.558 0.624 2.239 0.714 1.609 1.730 1.076 

 PE 1.745 1.389 0.417 2.322 0.490 1.049 1.032 

 CM 0.798 1.075 1.083 0.907 0.896 2.415 1.105 

 IM 1.069 0.990 0.846 1.052 0.972 0.884 0.965 

 AEC 1.302 1.043 0.909 0.843 1.177 0.637 0.959 

 PE 0.574 1.041 1.408 1.023 0.784 4.287 1.194 

G-Mean  
 

AEC

G-Mean-AEC>1

G-Mean-AEC<1

G-Mean-AEC<1

IM

G-Mean-IM=0.965<1

[19]
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表 5 中原、东北、西北和西南产区肉牛散养和规模养殖成本效率 

  CM AEC PE IM EC TC 

  1.018 0.995 1.044 0.981 0.990 0.991 

  1.055 0.962 1.076 1.020 1.043 0.978 

  1.103 1.089 1.048 0.966 1.007 0.959 

  0.762 1.000 0.860 0.966 1.000 0.885 

  1.068 0.994 1.056 1.017 1.039 0.979 

  1.143 1.080 1.109 0.955 1.006 0.949 

  1.037 1.015 1.056 0.967 1.079 0.896 

  1.026 0.846 1.289 0.941 1.000 0.941 

  0.978 0.972 1.134 0.887 0.973 0.912 

  1.112 1.044 1.071 0.994 1.012 0.983 

  1.004 1.038 1.117 0.866 1.022 0.848 

  1.852 1.128 1.390 1.182 1.044 1.132 

  1.043 0.936 1.087 1.025 1.078 0.951 

  1.079 1.011 1.061 1.006 1.015 0.992 

  0.907 1.097 0.781 1.058 1.096 0.965 

  0.998 1.063 0.947 0.991 1.001 0.990 
 

CM>1

PE>1

CM=1.143

IM<1

TC<1
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3

 

6

DEA

12.31% 19.67% 39.13% 20.46%

 

表 6 不同产区肉牛散养和规模养殖投入冗余 

   /% /% /% /% 

  0.165 16.65 27.92 49.24 44.62 

  0.080 14.12 14.21 33.69 38.84 

  0.117 13.28 13.70 28.08 16.02 

  0.006  9.10  9.31 16.44 14.65 

  0.208 20.99 25.68 46.68 27.00 

  0.089 11.68  9.48 28.05 10.03 

  0.059  8.57  7.18 17.46 12.99 

  0.043 10.55  8.69 18.40 8.31 

  0.083  5.86 29.49 18.07 23.16 

  0.211 21.06 29.29 59.68 30.24 

  0.167  9.69  8.44 27.63 25.03 

  0.199 15.66 27.77 33.01 28.93 

  0.183 18.34 37.68 52.30 24.16 

  0.164 15.33 17.75 58.52 21.85 

  0.015  1.52 49.08 51.45  1.45 

  0.021  9.55  9.09 17.43 20.02 

 0.101 12.31 19.67 39.13 20.46 
 

0.006 0.165

0.208

0.211

0.167 0.199

59.68% 30.24%

0.183

50%  
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五、结论及启示 

 

 

注释： 

① 数据来源：中华人民共和国农业农村部网站。 

② 四大优势产区肉牛存栏和牛肉产量数据来源于《中国畜

牧兽医统计年鉴》（2019）。 
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