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Tab.2 Index system for measuring grain production efficiency
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4 20122022
Tab.4 Calculation results of grain production efficiency in the Yellow River basin from 2012 to 2022
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
1.018 0.935 1.005 0.924 1.038 0.975 1.058 1.000 1.026 1.029 1.029 1.003 1
1.010 0.901 0.865 0.832 1.040 0.955 1.111 0.962 1.004 1.059 1.154 0.990 2
1.014 0.918 0.935 0.878 1.039 0.965 1.084 0.981 1.015 1.044 1.091 0.997
0.611 0.601 0.594 0.594 0.622 0.560 0.601 0.635 0.656 0.660 0.669 0.619 7
0.531 0543  0.555 0.503 0.609 0.610 0.628 0.631  0.664 0.664  0.707  0.604 8
0.571 0.572 0.575 0.549 0.615 0.585 0.614 0.633 0.660 0.662 0.688 0.611
1.036 1.018 0.880 0.807 0.807 0.812 0.801 1.040 1.059 1.109 1.115 0.953 4
1.019 1.002 0.964 0.931 0.953 0.943 0.918 1.064 1.032 1.023 1.030 0.989 3
0.499 0.490 0.493 0.471 0.506 0.503 0.517 0.563 0.584 0.619 0.627 0.534 9
0.839 0.913 1.010 0.849 0.841 0.790 0.905 1.004 1.075 1.027 1.021 0.934 5
0.731 0.772 0.733 0.710 1.004 0.783 0.887 1.002 1.070 1.006 1.005 0.882 6
0.825 0.839 0.816 0.754 0.822 0.766 0.805 0.935 0.964 0.957 0.959 0.858
0.811 0.797 0.789 0.736 0.824 0.770 0.825 0.878 0.908 0.911 0.928 0.834
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Fig.1 The evolution trends of grain production efficiency in the Yellow River basin from 2012 to 2022
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2 ()
Fig.2 Comparisons of grain production efficiency in various provinces( regions) of the Yellow River basin

before and after the 19th CPC National Congress
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Measurement and Spatio-temporal Evolution of Grain Production Efficiency
in the Yellow River Basin

CHENG Gang'? XI Cheng' LI Xuhui'

( 1.School of Management Science and Engineering Anhui University of Finance and Economics Bengbu 233030 China;

2.Education College Huainan Normal University Huainan 232038 China)

Abstract: A super-efficiency SBM model based on non-expected output is constructed and grain production ef-
ficiency is measured and analysed for 9 provinces( regions) in the Yellow River basin from 2012 to 2022 and
the research results are as follows.1) During the inspection period the overall grain production efficiency in the
Yellow River basin is at a relatively low level and DEA is ineffective and there is a large space for improving
grain production efficiency.2) From the point of view of spatial evolution characteristics there are obvious re—
gional differences in grain production efficiency in the Yellow River basin with grain production efficiency from
high to low being in the order of downstream areas upstream areas and midstream areas and Henan Province
is in the leading position in terms of grain production efficiency.3) From the perspective of time evolution char—
acteristics the overall grain production efficiency in the Yellow River basin shows a “V” trend.The fluctuation
of grain production efficiency in the downstream areas is larger but its average annual growth rate is the low—
est; the grain production efficiency in the midstream areas is more stable with the largest average annual growth
rate; the grain production efficiency in the upstream areas is the most unstable with the average annual growth
rate being at a medium level.Since the 19th CPC National Congress the grain production efficiency of all prov—
inces( regions) in the Yellow River basin has increased to different degrees and Inner Mongolia has the
highest growth rate in grain production efficiency.

Keywords: super-efficiency SBM model; grain production efficiency; the Yellow River basin; spatio-temporal e—

volution ( )



