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Trends, driving forces and convergence of China’s agricultural TFP: Based on
non-parametric HMB productivity index and provincial panel data from 2003 to 2019
YANG Jiali
(Business School, Shaoguan University, Shaoguan 512005, China)

Abstract: Based on the provincial panel data of China’s agriculture from 2003 to 2019, the changes of agricultural TFP
from 2005/2004 to 2018/2017 has been examined by using the non-parametric HMB productivity index and the major
driving forces and regional differences have been analyzed. The convergence of ATFP has been tested by using classical
convergent regression model and the influencing factors of conditional convergence have been revealed. The study shows
that scale efficiency is the main driving force of ATFP, technical efficiency contributes little to ATFP, and agricultural
technological progress rate and mixing efficiency are the weak points of ATFP. There are obvious regional differences in
ATFP. The marketization index and population urbanization are conducive to the convergence of ATFP and effective
irrigation is beneficial to the convergence of other efficiency except the technological progress rate, while the agricultural
industrial structure and per capita GDP hinder the convergence of ATFP.

Keywords: agricultural TFP (ATFP); HMB productivity index; scale efficiency; technical efficiency; technological
progress rate; mixing efficiency
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2005/2004—2018/2017 HMB HMB
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) 76.90 8201.80 1899.45 1527.04
(X1) 98.30 6 130.60 2039.18 1543.06
(X2) 9.10 3321.20 780.34 583.65
(Xs) 94.00 13 353.00 2995.29 2763.36
(Xa) 6.60 716.10 180.11 140.10
(Xs) 1484.00 173 461.00 54 561.15 42783.33
B (Market) 2372 11.563 6.478 1.927
(YXGG) 0.287 2.365 0.775 0.367
(Fzzs) 0372 3135 1.935 0585
(LIIX) 0.994 13.892 4617 2.298
(GYZ232) 17.480 37 588.130 7163.898 6906.105
(RKCZH) 26.870 89.600 53.534 13.892
(GD) 1752428 129 984 052 43 135 497 30 365 930
(NYJG) 0.275 0.746 0522 0.086
(JSNM) 0.000 0.983 0.080 0.131
(CZzN) 0.012 0.190 0.102 0.035
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2 2005—2018 FFHERIEERE R HVB 158
TC EC SC ME ATFP
2005/2004 1.000 627 1.003 44 1.051 366 0.957 49 1.003 803
2006/2005 1.007 772 1.002 49 0.985 463 0.994 31 0.985 795
2007/2006 0.955 85 0.995 55 1.189 85 0.967 53 1.081 295
2008/2007 0.984 406 1.028 98 1.073 589 1.02111 1.097 741
2009/2008 0.977 628 0.998 79 0.927 398 1.19557 1.072 397
2010/2009 0.960 372 1.032 43 1.334 217 0.839 53 1.101 368
2011/2010 0.934 814 0.995 29 1.291 625 0.930 74 1.117 03
2012/2011 0.939 644 1.007 67 1.278 744 0.933 95 1.127 928
2013/2012 0.9311 59 0.979 61 1.356 887 0.866 80 1.064 559
2014/2013 0.9543 69 0.995 07 1.076 049 1.098 36 1.098 583
2015/2014 0.9986 97 1.061 67 1.023 756 1.055 05 1.125729
2016/2015 0.9182 61 0.972 17 1.389 597 0.853 83 1.052 778
2017/2016 1.0544 95 1.037 152 0.947 87 1.058 14 1.080 502
2018/2017 0.9272 66 0.976 447 1.346 221 0.896 629 1.071172
Mean 0.9675 30 1.006 200 1.162 330 0.976 360 1.077 191
HMB
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TC ME EC sc ATFP

2005 0.992 0992 1.016 0959 0929 0.976 1.000 0.983 1.022 1.066 1.086 1.012 1.005 0.977 1.022
2006 0.996 1.008 1.020 1.001 0981 0.998 1.031 0.985 0.987 1.047 0967 0.937 1.065 0.939 0.940
2007 0.988 0.946 0.931 0976  0.969  0.958 1.008 1.009 0.974 1131 1200 1.241 1.081 1.104 1.065
2008 0.992 1.010 0.958 1.014 1.094 00974 1.022 1.101 0.984 1.059 0991 1.149 1.075 1.198 1.047
2009 0.999 0.973 0.959 1.165 1.165 1.248 1.019 0974 0.997 0925 0954 0.910 1.091 1.040 1.077
2010 0.944 0.957 0.979 0.839 0.820 0.854 1.021 1.025 1.049 1359 1.345 1.302 1.086 1.073 1.137
2011 0.938 0.931 0.934 0926 0919 0.944 0999 0.99 0.991 1.307 1300 1.270 1.135 1.108 1.106
2012 0.949 0.934 0.934 0.924 0.959 0.925 0.999 1.029 1.000 1258 1.271 1.305 1.101 1170 1.124
2013 0.941 0.919 0.930 0.872 0.876  0.855 1.007 0.953 0.971 1.333 1366 1.374 1.096 1.045 1.047
2014 0.939 0.935 0.984 1.084 1.047 1.150 0.988 0979 1.014 1117 1128 0.997 1.098 1.055 1.131
2015 0.980 1.040 0.987 1.033 1116 1.033 1.043 1.091 1.059 1.077 0.889 1.068 1113 1125 1.139
2016 0.919 0.930 0.909 0.843 0.859  0.860 0.983 0.961 0.970 1410 1397 1.364 1.065 1.061 1.035
2017 1.057 1.086 1.029 1.055 1.059 1.060 1.020 1.041 1.052 0939 0.892 0.998 1.052 1.060 1.124
2018 0.964 0.903 0.908 0.941 0.895 0.853 1.011 1.000 0.925 1198 1.367 1.479 1.085 1.084 1.048
Mean 0.971 0.969 0.963 0974 0978 0.978 1.011 1.009 1.000 1159 1154 1172 1.082 1.074 1.074
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