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Elasticity of Substitution between Machines and Labor
in China’ s Agricultural Production

—A Comparison Based on Various Elasticity Estimations
MIN Shi XTANG Cheng WANG Xiaobing

Abstract: It” s important for decision makers to study the elasticity of substitution between
machines and labor not only for understanding the intensity of machine —labor substitution but
also for improving the resource allocation based on the price changes of factors of production.This
article used commodity—wise province—level panel data from 1984 to 2012 to investigate the sub—
stitution between machines and labor through estimating frontier production functions.The results
showed that both the direct elasticity of substitution and Allen elasticity of substitution underesti—
mated machine—labor substitution and that the Morishima elasticity of substitution could better re—
flect the substitution elasticity.The analysis also demonstrated that the substitution elasticity of ma—
chine—labor was statistically significant in the production of the six major crops of which wheat
faced the fastest substitution of labor by machines; cotton and japonica rice had large development
potential for mechanization. The results could provide theoretical implications for the related re—
search and empirical basis for policymakers to further promote the agricultural mechanization.

Keywords: Agricultural products; Mechanization; Labor; Elasticity of substitution



