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Evaluation of Agricultural Eco—efficiency in
Main Grain—producing Areas of China

Based on Windows Network SBM Model
LIU Dan XIE Xiuming ZHENG Yuting

Fuzhou University, Fuzhou 350108, Fujian, China

Abstract: Food security is of vital importance to China's economic development and social stability, and
enhancing the agricultural ecological efficiency of China's major grain—producing areas is one of the key
pathways to achieve sustainable agricultural development. Based on panel data from 13 provinces in China's
major grain—producing areas spanning 2017-2022, this study constructs a two—stage agricultural ecological
network model of "grain production— ecological governance", incorporates climatic factors into the input
indicator system, and employs the Windows Network SBM model to measure the agricultural ecological
efficiency and subsystem efficiencies of China's major grain—producing areas, with a comparative analysis of
the current status of agricultural ecological efficiency. The results show that significant regional disparities
exist in agricultural ecological efficiency across China's major grain— producing areas, with the mean
efficiency of the ecological governance subsystem (0.7337) exceeding that of the grain production subsystem
(0.6771). In eight provinces including Hebei and Henan, the weight of the grain production subsystem
surpasses that of the ecological governance subsystem, while in Heilongjiang the weights of both subsystems
are equal, and the remaining four provinces exhibit higher weights for the ecological governance subsystem.
Labor, pesticide, and fertilizer inputs are severely redundant in most provinces, and investment in
environmental pollution control has not been fully utilized. Based on this, policy recommendations are
proposed to promote the coordinated optimization of food production and ecological governance, identify key
subsystems, optimize the allocation of agricultural resources, and establish a climate-resilient agricultural
system, with the aim of balancing food security and the sustainable ecological development of agriculture.

Key words: main grain producing areas in China; agricultural eco— efficiency; climatic factors; network

SBM modeling



