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Regional difference and convergence analysis on fertilizer application effi-
ciency of grain production in China
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Abstract: Based on the panel data of 31 provinces in China from 1998 to 2016, the stochastic frontier function is used
to estimate the fertilizer application efficiency of grain production in China and there functional areas of grain production, and
the convergence of the fertilizer application efficiency of grain production in various functional areas was tested by using the
classical model. The technical efficiency and fertilizer application efficiency of grain production in China and three food func-
tional areas showed an increasing trend, but the technical efficiency of grain production was much higher than that of fertilizer
application efficiency. There are certain regional differences in the utilization efficiency of chemical fertilizers in the three
functional areas of grain production, but the fertilizer application efficiency have convergence characteristics in China and
there food functional areas, the differences of fertilizer application efficiency in the provinces contained of various regions will
gradually narrowed and the efficiency level of the provinces itself gradually tends to the steady state. The efficiency level of

fertilizer use in grain production in China is low, and there is still a large room for improvement. Besides, there is a big

difference between different regions in China. Through
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education training and technology promotion to encouraged

farmers are apply fertilizer rationally, and improve the effi-
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Table 2 Descriptive statistics of the main variables

A i PIE brifE 22 F/ME SYNIE]
Y t1696.07x10* 1 371.30x10* 53.70x10* 6 324.00x10*
A hm® 349.70x10* 264.34x10*  8.73x10* 1 180.47x10*
L AN 351.47x10*  280.71x10*  8.70x10* 1 565.25x10*
F t 109.86x10*  92.90x10* 2.18x10*  509.70x10*
P t 3.31x10* 2.82x10* 0.04x10*  14.33x10*
M kW 1716.91x10* 1810.51x10* 39.71x10* 9 072.87x10*

2 P EDHRE AR AR R R R I 5
SEAD
2.1 FEHLRIE £ BEAR BT

AT A A Frontierd. 1, 5% AR K ALEK Al

I X LR AL 7 PR B R AT Al (2 3) .
£3 BEHIBIA L BB R 4R

Table 3  Estimation result of the stochastic frontier production
function model
A hE i 2R A Frifiii T{H
InA 0.855 1™ 0.035 6 24.030 4
InL -0.006 1 0.025 2 0.240 0
InF 0.204 3™ 0.027 3 7.494 2
InP 0.007 3 0.013 6 0.536 1
InM 0.001 0 0.012 5 0.082 0
c 1.988 2™ 0.068 9 28.845 6
o’ 0.894 0** 0.006 0 6.742 1
Y 0.381 0™ 0.010 6 84.398 5
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Table 4 Food production technical efficiency and fertilizer utilization efficiency in China’s grain functional area during 1998-2014

= ML R (TE) PLREF AU (FE)

g FmIX FHIX A IX e Fm X FHIX A IX o
1998 0.598 2 0.594 4 0.578 6 0.579 2 0.291 0 0.298 6 0.286 1 0.291 9
1999 0.603 5 0.599 7 0.584 0 0.584 6 0.296 8 0.304 4 0.291 6 0.297 6
2000 0.608 9 0.604 9 0.589 3 0.589 9 0.302 5 0.310 2 0.297 2 0.303 3
2001 0.614 1 0.610 2 0.594 6 0.595 3 0.308 4 0.316 0 0.302 9 0.309 1
2002 0.629 4 0.615 4 0.599 9 0.600 5 0.314 2 0.3219 0.308 5 0.314 9
2003 0.624 6 0.620 5 0.605 1 0.605 8 0.320 1 0.327 8 0.314 2 0.320 7
2004 0.629 8 0.625 6 0.610 3 0.611 0 0.326 0 0.333 7 0.320 0 0.326 6
2005 0.634 9 0.630 7 0.615 5 0.616 1 0.3320 0.339 7 0.325 8 0.3325
2006 0.640 0 0.635 7 0.620 6 0.621 3 0.337 9 0.345 6 0.331 6 0.338 4
2007 0.645 0 0.640 7 0.625 7 0.626 3 0.343 9 0.351 6 0.337 4 0.344 3
2008 0.640 0 0.645 6 0.630 7 0.631 4 0.349 9 0.357 6 0.343 2 0.350 2
2009 0.654 9 0.650 5 0.635 7 0.636 4 0.3559 0.363 6 0.349 1 0.356 2
2010 0.659 8 0.655 3 0.640 6 0.641 3 0.362 0 0.369 7 0.355 0 0.362 2
2011 0.664 7 0.660 1 0.645 5 0.646 2 0.368 0 0.3757 0.360 9 0.368 2
2012 0.669 5 0.664 9 0.650 4 0.651 1 0.374 1 0.381 8 0.366 8 0.374 2
2013 0.674 3 0.669 6 0.655 2 0.655 9 0.380 2 0.387 8 0.3727 0.380 2
2014 0.669 0 0.674 2 0.659 9 0.660 7 0.386 3 0.393 9 0.378 7 0.386 3
2015 0.683 7 0.678 9 0.664 7 0.665 4 0.392 4 0.400 0 0.384 6 0.392 3
2016 0.688 3 0.683 4 0.669 4 0.670 1 0.398 4 0.406 0 0.390 6 0.398 3
Sy 0.644 3 0.640 0 0.625 0 0.625 7 0.344 2 0.3519 0.337 7 0.344 6
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Fig.1 China’s grain production technical efficiency, fertilizer utilization efficiency and its growth rate from 1998 to 2016
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Fig.2 Variation coefficient of fertilizer use efficiency in three major functional areas of grain production in China from 1999 to 2016
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Table 5  Absolute B convergence test of fertilizer utilization

efficiency in three functional areas of grain production

in China
X FEX EX S A X EE|
EVEEY ' -0.184* -0.261* -0.180™  -0.184™
HHOR -0.085 8™ -0.114 0™ -0.087 2™ -0.085 9 **
5 B 0.283 0.277 0.177 0.233
TBIEHIE REL 0.280 0.271 0.173 0.231
F R 69.120 25.170 49.110  141.700

™ FIRAE 0.01 KF R
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Table 6 Conditional 8 convergence test of fertilizer utilization effi-

ciency in three functional areas of grain production in Chi-

na

AR FrEX FHIX A IX B
IR -0.487 ** -0.405 ** -0.375* -0.416™
fig el -0.213 " -0.151* -0.184* -0.183**
F 5 BB 0.279 0.251 0.207 0.237
B IE R BB 0.236 0.206 0.160 0.192
F 5% 85.040 39.520 48.480  163.600
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