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Measurement and improvement of ecological efficiency in grain production

CHEN Bao-zhen, REN Jin-zheng
(College of Economics and Management, China Agricultural University, Beijing 100083, China)

Abstract: Grain eco-efficiency is an important index to measure the coordination of grain production and environ-
ment. The non-point source pollution was included in the estimation system of the grain eco-efficiency. The improved SBM-
DEA was used to estimate the grain eco-efficiency in 31 provinces, municipalities and autonomous regions of China from
2006 to 2015. According to the redundancy rate and deficiency rate of each input-output factor in the production process,
the improvement ways of grain eco-efficiency in China were proposed. The results showed that, from the national point of
view, the overall grain eco-efficiency in China increased slowly, but the ecological efficiency in the major grain-producing
areas increased significantly during the study period. From the perspective of area, the grain eco-efficiency in the northeast,
central, western and eastern regions decreased in order. From the perspective of provinces, municipalities and autonomous
regions, the grain eco-efficiency was higher in Shanghai, Tibet, Qinghai, Jilin and Xinjiang, and relatively lower in
Shanxi, Gansu, Guangdong, Zhejiang, Hebei and Shaanxi. The reasons for the low grain eco-efficiency in China mainly lie
in the excessive input of resources and the higher pollution emission. Reducing the resource consumption and pollution dis-
charge in the process of food production is the main way to improve the grain eco-efficiency in China.
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Table 1 Input—output indicator system
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Fig.1 Trends of food ecological efficiency in different regions
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Fig.2 Mean value of food ecological efficiency in 31 provinces, municipalities and autonomous regions of China (2006—2015)
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Fig.3 Distribution of food ecological efficiency in different provinces, municipalities and autonomous regions in 2006 and 2015
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Table 2 Redundancy or deficiency rate of food ecological efficiency inputs and outputs
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