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Status of land conservation bias of agricultural technological progress in China: A measure based on
agricultural input—biased technological progress

HAN Haibin, ZHAO Huixin

(School of Public Administration, Tianjin University of Commerce, Tianjin 300134, China)

Abstract: To explore the bias characteristics of agricultural technological progress in China, the Malmquist—Luenberger productivity index
based on the input-oriented directional distance function was used to measure agricultural input-biased technological progress in 30
Chinese provinces from 1997 to 2019, thus providing an in—depth analysis of the spatial and temporal evolutionary characteristics of the
land-saving bias of agricultural technological progress in China. The study produced several interesting results : agricultural total factor
productivity in China showed an overall growth trend with an average annual growth rate of 2.87%, and technological progress was an
important source of agricultural total factor productivity growth. The IBTC index was greater than 1 in all years, and agricultural
technological progress was input—biased with an overall bias toward land conservation. Specifically, although there was a bias toward saving
labor between land and labor, there was a bias toward saving land between land and other input factors, such as agricultural machinery,
fertilizers, and pesticides. An assessment of the temporal evolution characteristics revealed that the land-saving bias of agricultural
technological progress gradually decreased over time. The spatial distribution showed that the degree of the land—saving bias of agricultural
technological progress was stronger in eastern China than in central and western China. The study indicates that, in the future, while further

optimizing the structure of production factors, we should further promote the economical and intensive use of agricultural land and achieve
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sustainable agricultural development by strengthening agricultural technological innovation and application, formulating differentiated

technological progress development paths, and improving agricultural factor markets.

Keywords: agricultural total factor productivity; input=biased technological progress; Malmquist—Luenberger productivity index; land
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Figure 1 Change trend of agricultural total factor productivity and its decomposition in China
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Table 2 The phased IBTC index of the various provinces during 1997—2019
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Figure 2 Trend of IBTC index in China and the three major regions
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Table 3 Factor bias of China’s agricultural technological progress during 1997—2019

Ml A A B 2285 24 i 1]

0 IBTC (LDILY*"  (LDIAY™  (LDICY*"  (LDIPy* Factor saving bias of agricultural technological progress
Year (LDILY (LD/AY (LD/CY (LD/PY
IDvs. L LD vs. A LD vs. C LD vs. P
1998 1.0120 1.0162 0.948 5 0.985 7 0.981 4 L LD LD LD
1999 1.020 9 0.995 9 0.9323 0.994 4 0.936 1 LD LD LD LD
2000 1.0140 1.0145 0.949 6 0.994 2 1.032 4 L LD LD P
2001 1.0118 1.0135 0.955 1 0.9712 0.999 8 L LD LD LD
2002 1.008 1 1.0196 0.9559 0.9735 0.965 5 L LD LD LD
2003 1.007 0 1.0422 0.978 2 0.969 5 0.9752 L LD LD LD
2004 1.007 4 1.017 1 0.937 4 0.958 7 0.963 4 L LD LD LD
2005 1.0130 1.050 0 0.9615 0.985 1 0.9613 L LD LD LD
2006 1.004 5 1.0320 0.951 9 0.976 8 0.959 3 L LD LD LD
2007 1.010 1 0.997 6 0.924 7 0.942 9 0.9257 LD LD LD LD
2008 1.006 8 1.0385 0.958 3 0.9927 0.988 3 L LD LD LD
2009 1.006 6 1.036 0 0.964 9 0.984 1 0.993 2 L LD LD LD
2010 1.0079 10298 0.958 1 0.984 2 0.984 5 L LD LD LD
2011 1.004 5 1.009 2 0.948 8 0.984 8 0.994 3 L LD LD LD
2012 1.007 0 1.0305 0.964 3 0.983 8 0.995 8 L LD LD LD
2013 1.005 9 1.023 8 0.986 3 0.995 1 1.009 8 L LD LD P
2014 1.005 6 1.016 2 0.965 7 0.990 8 0.992 0 L LD LD LD
2015 1.008 2 1.014 2 0.964 6 1.001 3 1.029 6 L LD C P
2016 1.0114 1.0050 1.1509 1.008 1 1.026 1 L A C P
2017 1.009 8 1.016 4 0.975 6 1.0193 1.049 6 L LD C P
2018 1.007 5 1.024 5 0.978 6 1.033 6 1.097 8 L LD C P
2019 1.009 6 1.0149 0.962 5 1.046 4 1.080 4 L LD C P
1997—2008  1.0105 12627 0.570 2 0.7712 0.7257 L LD LD LD
2009—2019 10076 1.200 4 0.851 8 1.046 0 1.2842 L LD C P
1997—2019  1.009 1 15703 0.468 7 0.793 9 0.9256 L LD LD LD

TE:LD LA C PR A BRI AP AE SR AL T i 1] 95 20 3 55 80 0 AR AU ABHE 25, T 1A,

Note: LD, L, A, C, and P respectively indicate that agricultural technological progress is biased towards saving land, labor, agricultural machinery,

fertilizer, and pesticide, respectively in the factor combination. The same below.
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Table 4 Distribution of factor inputs bias in agricultural technological progress in different regions
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Note:D,2),®), and @ represent the four factor combinations of LD vs. L, LD vs. A,LD vs. C,and LD vs. P, respectively.
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Figure 3 The proportion of agricultural technological progress bias

saving land in the three major regions
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