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Regional differentiation of grain total factor productivity and influencing factors in China
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(Huazhong Agricultural University, a. Hubei Center for Rural Development Research,
b. College of Economics and Management, Wuhan, Hubei 430070, China)
Abstract : Using grain production panel data in 30 provinces in China from 2001 to 2010, this paper adopts a DEA-based
Malmquist productivity index method to measure and decompose grain TFP (Total Factor Productivity) growth index of
the nation’s main grain production areas, main grain sales areas, and balancing areas. This paper also analyzes the spatial
and temporal disparities and the underlying mechanism of dynamic TFP index. On this basis, it continues to explore TFP
and its decomposition value - exogenous influencing factor of technical efficiency index and technical progress index.
Our results show that the TFP index of main production areas have realized an average annual increase of 0.28% within
10 years, which has benefited from technical improvement and efficiency enhancement. However, main sales areas have
suffered from a duel loss in the technical progress and technical efficiency. As a result, TFP has an average annual
decrease of 0.35% . TFP in balancing areas also has an average decrease of 0.69% , influenced by deterioration of
technical progress. We also find that the implementation of the central government’s favorable policies to farmers has
significant influence on improving grain TFP level in main production areas. However, these policies have a lagging
influence on main sales areas and balancing areas. In addition, per capital grain production scale and mechanization level
have negative influence on TFP growth in main grain production area, but positive influence on TFP in main grain sales
areas. As for the grain production-sales balancing areas, expansion of the per capita production scale can improve the
technical efficiency, but has a reverse inhibiting impact on TFP and technical progress. Finally, based on the research
results, this paper proposes measures and suggestions to improve grain productivity more effectively.
Key words: total factor productivity; technical efficiency; technical progress; influencing factor; regional differentiation
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Fig. 2 Variation of TEC index in three areas
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Table 2 Regression results of TFPCH influencing factors
in three areas

R AS ik WEFX WREFHX  RETPEX
AL REA(X,)  0.625(4.604)™ 1.410(5.824)™ 0.504(1.449)

LA (X,)  0.012(2.439)  0.007(2.942)™ =0.003(—0545)
FHF K (X)) 0.376(2.329)"  0.294(-1.864)" 0.350(1.562)
ZHRKT(X,) -0.320(4.648)™ -0.260(2.968)™ —0.083(-0533)

BRI (Xs)  0.717(6.448)™  0.282(1.541) 0.761(2.769)"
NGB (X, —0.011(=4.277)™ 0.013(2.405)" —0003(-1.342)
AR ACE(X;) —0.155(-2.038) 0.050(0.711) 0.478(2.481)"
HHS(C) 5.345(-3.953) ™ 1.249(2.989)™ 3.094(1.013)
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Table 3 Regression results of EFFCH influencing factors
in three areas

T FEAD WEETX  REEHX  RETMHX
LAV ATERIKI(X,)  0.594(3.875)™ 1.206(4.374)™ 0.582(2.478)"

P SR (X,)  0.017(3.100)™  0.002(0.957) —0001(-0219)
FHF A (X)) 0.307(1.682)° 0.201(-1.123) 0.256(1.694)"
ZIIF(X ) 0.159(2.046)™ -0.163(1.636) —0.035(-0.333)
WA ILHI(X,)  0.750(5.971)™ 0.543(2.609)™ 0.749(4.040)™
INILERF(X)  ~0009(=3.196)™ 0.016(2.717)™ 0.003(2.035)™

FRALMAL KT (X,) —0232(-2706)™ 0.012(0.150) 0.204(1.571)
HAI(C) 4.638(2.012)" 3.257(1.213) 5.628(1.348)
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Table 4 Regression results of TECHCH influencing
factors in three areas
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