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Reform of agricultural factor market-oriented allocation and
total factor productivity growth of maize in China

ZHU Mande, ZHANG Qi
(School of Economics, Guizhou University, Guiyang 550025, China)

Abstract: There is still controversy over the source of agriculture total factor productivity (TFP) growth, but the impact
of reform of agricultural factor market-oriented allocation over the past 40 years has been ignored. By adopting the
transcendental logarithmic production function stochastic frontier model, the TFP growth of maize in China from 1978 to
2018 has been calculated. The technological progress, the technological efficiency change, the scale efficiency change,
and the allocation efficiency change has been studied, so as to explore the source of TFP growth and its regional
differentiation. The results show that the average annual growth rate of TFP of maize in China was 1.38%. The growth
rate in Southwest and North China was high while that in Northeast was low. The reform of factor market-oriented
allocation promoted the allocation efficiency and was the important source of growth of TFP of maize. The effect of
technology progress was increasingly obvious while the technology efficiency didn’t improve significantly. Scale

efficiency declined and didn’t help to promote TFP growth.
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1
LR
LR =-2[InL(H,)~InL(H,)] InL(Hy) InL(H))
1978
LR 1
F 1 BEHLENAEIE LR RiRIGH
LLF D.f LR
(1)Cobb-Douglas Hy:B,=0 Vij 413.04 21 97.04™" 41.40
o)) H :p.=6 =0 Vi 434.73 7 53.66"" 20.28
3) Hy:B,=0Vi, i#6 442.07 5 38.98™" 16.75
) Ho:u=0 461.31 1 0.5 2.70
5) Hy:n=0 458.15 1 6.82" 3.84
(6) Hyy=u=yn=0 374.74 3 173.64™" 15.36
ij=1,2,3,45,6  InL(H,)-461.56 LLF D.f o 1% 5%
Y=0 LR Kodde 29]
4) Fisher-ADF  Fisher-PP
[30] 2 InY InM InP
BC InFF InS 1%
Translog “ 77 InL 5%
LLC TIPS
F 2 WEREERBRAIRGR
InY InL InM InP InF InS
LLC ( Statistic ) -8.034 -2.349 -3.796 -7.608 -5.531 -3.500
(0.000) (0.009) (0.000) (0.000) (0.000) (0.000)
IPS ( Statistic ) -8.615 -1.939 -3.949 -7.042 -5.521 -2.848
(0.000) (0.026) (0.000) (0.000) (0.000) (0.002)
Fisher-ADF ( Statistic ) 8.334 3.344 4.901 9.282 5.402 6.886
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Fisher-PP ( Statistic ) 25.066 2.940 9.757 11.799 9.288 6.121
(0.000) (0.002) (0.000) (0.000) (0.000) (0.000)
P LLC 1IPS AIC Fisher-ADF InY InM InP InF 1 InL InS§ O
Fisher-PP 1 Fisher-ADF  Fisher-PP
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0.739" -0.036” > 0.010 X 0.004™
(0.343) (0.015) (0.008) (0.002)
0.144™ 0.132 =< -0.027 x -0.014%*+*
(0.070) (0.107) (0.019) (0.005)
-0.204™ 0.268""* > 0.027 x -0.017"
(0.090) (0.101) (0.018) (0.005)
0.721"" 0.002"" =< 0.037 3300
(0.224) (0.000) (0.031) (0.634)
0.207 > -0.018 > -0.054 M 0.045
(0.242) (0.017) (0.029) (0.300)
0.010 > 0.025 > 0.015 H -0.013™
(0.020) (0.029) (0.080) (0.005)
-0.133 > -0.185™ =< 0.007 r 0.853"
(0.102) (0.079) (0.005) (-0.146)
0.001 > -0.057 > -0.002 533
(0.002) (0.067) (0.001) LLF 461.56
ok 1% 5% 10% LLF
2 4
F 4 RERETERAZERBLITE %
TFPC 7C TEC SEC AEC
1978 / / / / /
1979 1.820 -0.108 -0.160 -1.378 3.466
1982 2.077 -0.001 -0.166 -3.951 6.196
1985 -1.575 -0.372 -0.173 -2.585 1.554
1988 -2.306 -0.491 -0.180 1.812 -3.471
1991 1.910 -0.218 -0.188 2.622 -0.307
1994 -0.915 0.279 -0.195 -6.133 5.134
1997 0.486 0.568 -0.203 1.623 -1.502
2000 1.029 0.927 -0.211 2.327 2.014
2003 0.077 1.187 -0.220 -1.381 0.491
2006 4611 0.966 -0.229 2.176 6.050
2009 1.570 1.477 -0.238 -2.947 3277
2012 1.879 1.412 -0.248 -2.408 3.123
2015 1.369 1.955 -0.258 -0.371 0.043
2018 4.485 2.494 -0.268 -0.200 2.459
1.381 0.672 -0.210 2.136 3.054
1 6.13% -3.0%
1979 1.82% 2007 1.83%
2018 4.49% 1.38% 2018 4.49% B1)
1978—1989

1990—2006
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41 41 41
-1.86 -1.03 1.23 -0.58 -1.59 -1.25 0.65 -0.77 -0.07 0.08 -0.72 -0.20
0.28 1.33 1.46 1.08 2.16 2.35 0.25 1.67 0.07 -0.25 0.16 -0.04
-0.04 -0.31 2.16 0.50 2.72 -0.24 1.73 1.17 -0.72 0.52 -0.47 -0.12
-8.89 223 3.39 -0.48 -1.79 471 2.15 2.16 -6.94 2.37 -0.14 -2.96
0.76 445 2.02 2.71 3.69 9.16 2.47 5.65 2.22 -5.04 -2.06 -3.37
-1.10 -1.38 2.46 -0.15 -0.16 3.24 3.42 2.36 -0.05 -4.51 -2.38 -2.64
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4.56 0.22 2.04 1.96 7.48 0.72 1.16 2.71 -2.50 -1.28 -0.83 -1.48
2.77 424 3.78 2.18 2.75 8.59 4.00 5.61 -5.66 -4.96 -1.99 -4.26
0.12 1.82 0.70 1.02 3.14 6.01 1.58 2.17 1.43 -5.65 315 -2.95
5.45 0.41 2.17 233 15.51 3.14 2.18 6.25 9.89 -3.70 -1.90 -4.86
0.62 4.05 2.93 2.77 3.17 5.02 3.85 4.16 -2.76 -1.46 -1.43 -1.81
-2.63 0.55 2.06 0.13 0.37 1.39 120 1.05 -1.91 -0.51 -0.29 -0.83
2.98 0.29 2.22 1.61 4.98 2.63 1.42 291 -1.42 2.75 -0.80 -1.80
0.84 3.00 232 2.20 4.40 6.39 2.82 477 -3.82 -4.16 211 -3.45
0.43 1.41 221 1.38 3.34 3.69 1.89 3.05 -2.49 -2.60 -1.15 2.14

1979—1989
-1.86%
4

FGLS 6

=6 FRERM4MEIE: FGLS kfhitiEs
09117 -0.042"" x 0.002 x 0.006™"
(0.289) (0.011) (0.006) (0.002)
0.146™ 0.104 x -0.018 x -0.014™
(0.064) (0.086) (0.017) (0.004)
-0.209" 0.309™ x 0.024 x -0.018"™
(0.066) (0.079) (0.015) (0.004)
0.620"" 0.001™" x 0.037 3.0917
(0.181) (0.000) (0.023) (0.529)
-0.067 x -0.029" x -0.060™"
(0.200) (0.016) (0.022)
0.037” x 0.019 x 0.037
(0.016) (0.022) (0.057)
-0.204™ x -0.147" x 0.001
(0.085) (0.061) (0.004)
0.003 x -0.008 x -0.002
(0.002) (0.057) (0.001)

AR xSk 1% 5% 10%
M. Zie5R=



10 (

) http://skxb.hunau.edu.cn/

2020

1978—2018 13

1978
1978—2018
1.38% 3.05%
0.67% -0.21%
-2.14%
1.38%

-1.67%

40

1.38% 3.52%
21

[35]



21 4 11
P [18]
O AERHAK, KB ST L 2T IFI () 20170) 4566 N
FRE, RS FRLFREL T IHIEE. [19]
QO KH OB EERT £, BREAXFFFIAX, 0l 201809) 1-10
R FGLS 7 ik #ATAR MAC IR AR X & 32 20]
L 2 ( ) 2019(1)
SH 3 137-145+169
(1] [21]
_ 31 ( )2014 2018 [N 2020(1) 1-7
[ 2020(4) 181-195 [22]
[2] [N 2020(3) 49-57
— 1] ( [23]
) 2019(3) 24-28 [ 2018(9) 4-19
3] [24]
— [J]
R ( ) 2018(5) 10-16 ( ) 2018 32(5) 50-59
(4] [25]
[ ( ) 2019(6) 23-34 1 ( ) 2019(5)
[5] 143-153 159
R 2016(10) 65-72 [26]
[6] 1] 2019(2)
] 2019(3) 102-112 81-97.
[7] Carter M [27] Battese GE Coelli T J.Frontier Production Functions
— Technical Efficiency and Panel Data With Application to
[J] 2016(8) 56-69 Paddy Farmers in India[J].Journal of Productivity
[8] Analysis 1992 3(1) 153-169.
— [28] Kumbhakar S C Lovell C K Stochastic Frontier
DEA-Tobit [J] 2015(11) 4-14 AnalysisiM] Cambridge University Press 2000.
53 [29] Kodde DA Palm F C Wald Criteria for Jointly Testing
[9] Equality and Inequality Restrictions[J] Econometrica
— ] 1986  54(5) 1243-1248.
2015(5) 3-19 [30] .
[10] [. 2009(7) 25-28.
M] 2000 [31] .
[11] 70 30 [J] 1978 2007 —— (SFA) 1.
2019(5) 2-16 2009(9) 36-47.
[12] 70 [32]
- — 1 2019(9) — 1.
30-48 2013(3) 4-15.
[13] [33] )
[J] 2011(5) 86-98 (1999 2003 )——
[14] [J].
] ( ) 2020(1) 2007(8) 25-34.
131-144 [34]
[15] —_ 2000—2016 1.
7] 2020(2) 50-58 ( ) 2019(1) 26-34.
[16] [35] —
] 2016(3) 1-8+41 <« **[9].
[17] 2020(1) 29-47.
— 1978
m 2018(10)  147-160

TAERE: ERAE



