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A Three-stage DEA Model-based Analysis of Arable Land Use Efficiency and Spatial Correlation Based on Three-stage DEA Model
in Xinjiang

TIAN Yu-mei, LI Guo-ping ( College of History and Philosophy, Tarim University, Alar, Xinjiang 843300)

Abstract The three-stage DEA model was used to calculate the utilization efficiency of arable land in Xinjiang from 1999 to 2018, and the
spatial correlation of arable land utilization efficiency in Xinjiang was analyzed by calculating Moran’ s I.The results showed that environmental
variables, statistical noise and management inefficiency would affect the utilization efficiency of arable land.The comprehensive efficiency of ar-
able land utilization in Xinjiang had risen, which was obviously affected by pure technical efficiency.Through Moran’s I, it can be concluded
that the utilization efficiency of arable land in Xinjiang had obvious spatial autocorrelation.On the whole, although the utilization efficiency of
arable land in Xinjiang was generally good, it was still necessary to adjust the input of factors to maximize the utilization efficiency of arable

land in Xinjiang.
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Table 2 DEA analysis results of arable land utilization efficiency in
Xinjiang from 1999 to 2018

o GAME MHRACK  MBUCK BB
Year Comp.reihenswe Pure .tE?ChIIICal chle Returns to

efficiency efficiency efficiency scale changes
1999 1.000 1.000 1.000 —
2000 0.981 1.000 0.981 irs
2001 0.936 0.954 0.980 irs
2002 0.987 0.990 0.997 drs
2003 0.890 0.966 0.921 irs
2004 0.842 0.866 0.972 irs
2005 0.870 0.871 0.999 drs
2006 0.837 0.844 0.991 drs
2007 0.789 1.000 0.789 irs
2008 0.855 0.877 0.975 irs
2009 1.000 1.000 1.000 —
2010 1.000 1.000 1.000 —
2011 0.966 0.970 0.996 drs
2012 1.000 1.000 1.000 —
2013 1.000 1.000 1.000 —
2014 0.999 1.000 0.999 irs
2015 1.000 1.000 1.000 —
2016 0.956 0.962 0.993 drs
2017 0.956 0.957 0.998 drs
2018 1.000 1.000 1.000 —
HJ{H Mean 0.943 0.963 0.980

T« “irs” R AU IB Y, © drs” 7R AL 125 1ok
Note; “irs” means increasing returns to scale,“drs” means decreasing re-
turns to scale
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Table 3 SFA regression results of arable land utilization efficiency in Xinjiang from 1999 to 2018
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Table 4 Analysis of DEA results after adjustment for arable land utilization efficiency in Xinjiang from 1999 to 2018

=R B DEA 455 Three-stage DEA results

WORIEAEAL2E Poor efficiency values change

Oy EEEVES AHARREER BRCR FUR RIS 1L ZARCR B ET NS LBV e
Year Comprehensive Pure technical Scale Returns to Comprehensive Pure technical Scale
efficiency efficiency efficiency scale changes efficiency efficiency efficiency
1999 1.000 1.000 1.000 — 0 0 0
2000 1.000 1.000 1.000 — -0.019 0 -0.019
2001 0.928 0.949 0.978 irs 0.008 0.005 0.002
2002 0.979 1.000 0.979 drs 0.008 -0.010 0.018
2003 1.000 1.000 1.000 — -0.110 -0.034 -0.079
2004 0.960 0.972 0.987 irs -0.118 -0.106 -0.015
2005 1.000 1.000 1.000 — -0.130 -0.129 -0.001
2006 1.000 1.000 1.000 — -0.163 -0.156 -0.009
2007 0.867 0.912 0.951 irs -0.078 0.088 -0.162
2008 0.835 0.857 0.974 irs 0.020 0.020 0.001
2009 0.994 1.000 0.994 drs 0.006 0 0.006
2010 1.000 1.000 1.000 — 0 0 0
2011 0.965 0.966 1.000 — 0.001 0.004 -0.004
2012 1.000 1.000 1.000 — 0 0 0
2013 1.000 1.000 1.000 — 0 0 0
2014 1.000 1.000 1.000 — -0.001 0 -0.001
2015 1.000 1.000 1.000 — 0 0 0
2016 0.955 0.957 0.998 drs 0.001 0.005 -0.005
2017 1.000 1.000 1.000 — -0.044 -0.043 -0.002
2018 1.000 1.000 1.000 — 0 0 0
-4 Mean 0.974 0.981 0.993 -0.031 -0.018 -0.013

T2 irs” FORHUSRIIB Y, © drs” 278 MUK

PR . : «ion .
Note: “irs” means increasing returns to scale, “drs” means decreasing returns to scale
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Fig.1 Moran’s I of traditional efficiency value(a)and adjusted efficiency value(b)
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