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Evaluation and comparison of agricultural eco-efficiency in major grain-producing areas:
Based on DEA method and Malmquist index method
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Abstract: The paper applies DEA method to measure the agricultural eco-efficiency of 13 major grain-producing provinces
from 2000 to 2012, and then makes a dynamic analysis using Malmquist index method. Results show that the average value
of agricultural eco-efficiency in major grain-producing areas is only 0.928 from 2000 to 2012. Only 6 provinces have
reached the optimal level of the input-output ratio in the agricultural production process. There is a certain degree of
efficiency loss of production resources input in the remaining provinces. The agricultural eco-efficiency of Liaoning, Inner
Mongolia, Jiangsu, Hubei, Hunan and Sichuan has always been maintained at a higher level from the comparative analysis of
2000 and 2012. Henan, Hebei, Shandong and Anhui were in a non DEA state. Judging from the dynamic analysis results, the
agricultural eco-efficiency of the main-grain producing areas shows a rising trend in the past 13 years, while the technology
progress and comprehensive technical efficiency losses exist at the same time. Technology progress, pure technical efficiency
and the scale efficiency are the main factors which influence agricultural eco-efficiency.
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0856 0994 0996 1000 1.000 1.000 1000 1.000 1000 1.000 1.000 1.000 1.000 0.988
1000 0949 1000 1.000 0993 1.000 0965 0974 0914 0920 0872 0837 0833 0943
1000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  1.000
1000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  1.000
0968 0974 0934 0942 0909 0867 0861 0986 0964 0957 1.000 0958 0916 0.941
0532 0528 0487 0493 0546 0567 0514 0808 0521 0513 0534 0472 0465 0.537
0844 0875 0829 0934 0909 0897 0929 0987 0990 0995 0983 0924 0881 0921
1000 1.000 1.000 1.000 1000 1.000 1.000 1.000 1.000 1000 1.000 1.000 1.000  1.000
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1000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  1.000
0924 0931 0925 0933 0930 0922 0942 0957 0926 0931 0943 0907 0898 0.928
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2001 1.007 1.026 1.002 1.005 1.033
2002 0.990 1.024 0.992 0.998 1.013
2003 1.010 1.035 1.002 1.007 1.045
2004 1.000 1.197 1.007 0.993 1.198
2005 0.992 1.043 0.997 0.996 1.035
7 1.000 1.065 1.000 1.000 1.065
2006 1.020 1.041 1.007 1.012 1.061
2007 1.025 1.202 1.022 1.003 1.233
2008 0.958 1.159 0.969 0.989 1111
2009 1.005 0.994 0.998 1.006 0.998
2010 1.015 1.117 1.022 0.994 1.134
- i 1.005 1.103 1.004 1.001 1.107
2011 0.956 1.173 0.974 0.981 1.122
2012 0.990 1.074 0.994 0.995 1.063
0.997 1.088 0.999 0.998 1.085
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