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based on the two-phase modeling
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Study on environmental efficiency of farmers” grain production : based on the two-phase modeling of
DEA-CLAD
MA Yongxi"?, MA Yuting'’
(1. Economic & Management College, Zhejiang Sci-Tech University, Hangzhou 310018, China; 2. Zhejiang Academy of
Ecological Civilization, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: It is of great theoretical and practical significance to evaluate the environmental efficiency of grain production and ana-
lyze its influencing factors for ensuring the sustainable development of grain production. From the perspective of the material bal-
ance principle, this paper constructs an agricultural environmental efficiency evaluation model based on the SBM method, in
which the nitrogen and phosphorus are treated as the "unexpected output". Under the condition that the disturbance term does not
obey the assumption of normality and homoscedasticity, a two-stage model of DEA-CLAD model is used to replace the tradition-
al Tobit model. Based on the data of plot level of indica rice farmers in Zhejiang Province from 2004 to 2019, the environmental
efficiency of indica rice production is measured and the influencing factors are estimated empirically. The results showed that: 1)
the environmental efficiency of indica rice production in Zhejiang Province has been fluctuating over the years, with an average en-
vironmental efficiency of 0. 563, which has a large space for improvement. 2) Grain price, chemical fertilizer price and pesticide
price are the main influencing factors of environmental efficiency of indica rice production. Grain price and chemical fertilizer price
have positive and significant effects on environmental efficiency, while pesticide price has negative effects on environmental effi-
ciency. 3) The environmental efficiency of grain production is also affected by market factors, policies and farmers’ characteris-
tics, such as labor price, land cost, subsidies and farmers’ ages.
Keywords: Nitrogen and phosphorus balance; Environmental efficiency; Grain production; Censored least absolute deviations

(CLAD); Data envelopment analysis (DEA)

(% #: Foei)



