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Figure 1 The expense of mechanization in rice production from 1984 to 2012(Number in axis is the Logarithmic value of expenditure on machinary )
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Table 1 Descriptive statistics of analysis of the main variables in stochastic frontier production function

B2 (K g/ TT) 378.02  463.25 377.94  463.32
(37.41)  (4953)  (57.97)  (76.72)
EEpE IN(ONIT)) 14.72 17.46 13.82 16.16
(5.47) (7.45) (4.92) (7.93)
BB /(T ) (2000 4F A B (A5 ) 38.76 33.04 42.65 50.39
(33.48)  (29.14)  (3477)  (36.02)
AN/ (kg/ BT 22.77 49.10 21.41 24.24
(11.18)  (13.80) (7.18) (9.17)
P )4 14.77 15.81 16.22 14.70
(8.50) (8.47) (7.95) (8.06)
AR/ (R /) 5.56 6.14 5.49 11.42
(1.70) (2.20) (1.59) (9.42)
P LA () AR 55 8 7 15 4855 8 0 B el 9% 11.90 10.30 12.36 12.08
(4.14) (4.46) (4.05) (4.97)
WEAH 261.00 269.00 230.00 434.00

TE A5 NI bR .
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x2 MBI ESRPSHMHITER
Table 2 The estimation results of the variables in stochastic frontier production function
ANERBSHAITER:
Labor 0.662 4k 0.674 9k 0.559 9k 0.507 8k
(14.21) (11.45) (7.23) (17.77)
Chemical fertilizer 0.000 5 0.082 3 0.205 5% 0.250 sk
(0.01) (1.26) (1.87) (6.92)
Machine 0.328 6*#* 0.231 9k 0.230 4##* 0.230 8##*
(7.81) (9.21) (5.44) (9.23)
Time 0.008 4k 0.011 0* 0.004 2%#* 0.010 6%
(4.66) (1.67) (2.47) (5.64)
Time” 0.000 3 —-0.000 6** 0.000 5%* 0.000 1
(1.35) (2.52) (2.38) (0.28)
Labor X farm size -0.066 6*** -0.084 6*** -0.098 3#** =0.021 1#**
(8.65) (11.44) (7.45) (9.72)
Machine X farm size —0.044 4#** -0.032 7*** -0.043 6*** =0.013 7#**
(6.49) (6.05) (5.64) (7.99)
Fertilizer X farm size 0.008 6 -0.007 0 -0.022 6 -0.010 O#**
(0.67) (1.27) (1.25) (3.85)
Labor’ -0.030 4 0.272 3* -0.186 0 0.068 6
(0.14) (1.90) (1.03) (0.67)
Machine’ 0.039 6 0.089 3 -0.0859 0.046 54k
(1.46) (1.63) (1.15) (4.84)
Cherm'culfertilizer2 -0.210 8#** -0.020 9 -0.116 2%%* 0.0516
(3.85) (0.51) (2.39) (1.53)
Labor X machine —0.149 2% 0.139 2%k —0.334 3 -0.093 0*
(2.09) (2.76) (2.87) (1.78)
Labor x Chemical fertilizer =0.263 7#** 0.007 0 —0.189 4** 0.070 5%
(2.80) (0.10) (2.14) (1.65)
Machine x Chemical fertilizer -0.064 1 0.046 3 -0.104 3%%* -0.025 6
(1.62) (0.84) (1.98) (0.70)
Constant 0.358 0 3.780 6 -4.521 3* =3.110 5**
(0.02) (0.78) (1.73) (2.78)
BRI EEBSHMAITER:
Farm size 0.070 2 —-0.908 9** -0.3232 -0.1104
(0.08) (2.13) (1.29) (1.22)
Education attainment -45.393 1 -55.7350 23.2814 10.968 9+
(0.47) (1.34) (1.63) (2.22)
Time 0.033 8 0.090 4 -0.247 o —0.155 9
(0.15) (0.64) (3.06) (5.08)
Constant —5.787 3k =5.629 2% =6.510 2% =5.703 gk
(43.13) (29.13) (39.29) (37.36)
Province dummy b= = JE =
Wald chi*(13) 684e+04 491e+04 922e+04 780e+04
Log likelihood 357.149 8 334.249 1 343.461 1 398.620 6
#0Observations 261 269 230 434
RIZHIER (Wald ) -
B R RANL BN
X X’ (5)=2027  x*(5=26.13
P-value 0.001 1 0.000 1

AT PR U, e e 23R IR TE 1% 5% 10% 7K F- | b 2
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The relevance of farm scale, labor inputs and
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Abstract: As the most important grain crop in China, rice production is vital to livelihoods and
national food security. The level of agricultural mechanization is rising and at the same time the
rural labor supply keeps decreasing. Within this context, the overall goal of this paper was to
analyze the correlation between labor wages and rice mechanization. We set up datasets based on
provincial panel data of early indica rice, medium indica rice, late indica rice and japonica rice
from 1984 to 2012. Using the stochastic frontier production function, we estimated the contribution
of different factors to rice production. We then analyzed the substitutional relationship between the
use of machinery and labor. We found a negative correlation between the use of machinery and
labor in rice production. The use of machinery and labor is significant to rice production. The
output elasticity of labor is more than fifty percent for all the four kinds of rice. When the input of
machinery increases by 1% , the output will be increased by 0.23% to 0.33% . With farm size
expansion, the labor force input reduces relatively and technical efficiency improves. Thus,
mechanized production will play a core role in China’ s rice production in the future. Policy
implications have been provided at the end of this paper. Under the background of increasing
China's economy and urbanization, we recommend the continued promotion of mechanization
production.

Key words:rice production ; mechanization ; labor wage ; farm size ; China
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