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Studies for Chinese Soybean Supply Response Elasticity Based on Extended Ner-

love Model
ZHU Si-zhu,ZHOU Shu-dong

(College of Economics and Management , Nanjing Agricultural University , Nanjing 210095 , China)

Abstract : Based on the panel data in 1983-2011 of nine major soybean producing provinces, Chinese soybean supply response
elasticity was estimated using the extended Nerlove supply response model. The result showed that; (1) the supply elasticity of
soybean area and output to soybeans relative income was far stronger than that of the absolute return; (2)the main alternative
crops to soybean were maize,rice and peanut,and while the relative gains of soybean to maize,rice and peanuts decline 1% ,
the soybean acreage would fell by 0. 123% ,0. 128% and 0. 123% respectively, the soybean yield decreased by 0. 136% ,
0.155% and 0. 167% ,respectively, soybean planting area would be reduced by 0.462% ,0.389% and 0.292% for a long
time, respectively , and soybean yield decreased by 0. 302% ,0. 366% and 0. 302% respectively; (3 ) the more important of
soybean income as the main source of income,the reaction was more sensitive to the changes of soybeans relative income , and
the greater of the supply response elasticity. In order to ensure the orderly soybean production in major soybean producing areas
and prevent soybean farmers income gap from be widened,in the process of setting target price in future, it should not only con-

sider the price of the absolute change of soybean,but also the comparison price between soybean and the main alternatives.
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Table 1 The variable description of main crop supply response function

A PN a4 INE EV/N bliiE e ik
Variable Soybean Rice Wheat Maize Oilseed Cotton
T Acreage/1000 hm? 8451 £791.2 30672 £1746.5 27202.2 £3080.3 23978.1 £4317.6 12427.7 +1791.4  5226.2 789
745t Production/1000 t 13567 £2371 183240 £10815 100205 +1158.9 115182 £3449 22478 +708.5 5123 £1194
Fj% Per unit area yield/kg-hm ~> 1747.5 810 6285 +420  4048.5+958.5 5568 +763.5 1908 +480 1032 +148.5
FFE 7Yk Price per 50 kgeyuan ! 106.9 =54 58.1+32.1 56 +27 46.3 +22 140.4 +69 491.7 +258. 1
CSYN TGN 1395 =711 2670 + 1365 1041 £809 16921026 2070 £1513.5  3806.5 +2863.5

Net profit per unit area/yuan-hm ~

FrE XS Yield risk 0.058 £0.045  0.020+0.0125  0.046 £0.036  0.037 +0.019  0.064 £0.037 0.076 +0.084
¥ XU Price risk 0.125+0.084  0.129+0.098  0.109£0.079  0.127 +0.085  0.181 +0.111 0.151 +0.128
RGN Agricultural means of 1160.3 +705.1 2624.9 +1538.2 2317.8 £1389.2 1958.0 £1141.8 1720.2 +1118.2 3306.9 +1872.3

production input/yuan +hm =2

2537184 Labor cost/yuan+hm =2 990 +585 1971 1175 1296 +785 1639 + 1044 1832 +1200 4453 £3045

i T 1983 ~ 2012 EI A GE TR 4D o
Data sources ; China Rural Statistical Yearbook ,1983-2012.
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Table 2 Empirical results of area supply response for food crop based on absolute net income

AR K& Soybean FH4 Rice /N# Wheat F K Maize
Variable Coefficient Z-statistics Coefficient Z-statistics Coefficient Z-statistics Coefficient Z-statistics
AC-1) 0.658 *** 2.986 0.746 *** 6.638 0.869 *** 13.754 0.263 1.451
7 (-1) 0.120 " 1.295 0.097 *** 3.170 0.080 *** 4.072 0.190 **~ 3.015

LABOUR( -1) -0.158 -1.276 -0.081"" -1.720 -0.069 ** -0.237 -0.132 """ -1.303
IR 0.495 1.129 0.027 0.172 -0.189 -0.922 0.889 *** 2.795
VARP( -1) -0.038"" -1.863 0.004 0.380 0.012 1.732 -0.033"" -1.343
VARY( -1) 0.021 0.845 0. 006 0.589 0.003 0.910 -0.002 -0.573
C -2.187 -0.688 3.433* 1.317 3.314 1.699 -2.706 -1.875
R? 0.859 0.867 0.964 0.945
P-value 0.000 0.000 0.000 0.000
LR-value 1092 169.7 676.4 435.6
S-ES 0.120 0.097 0.080 0.190
L-ES 0.351 0.382 0.611 0.258

A, 77 ,LABOUR, IR, VARP represent variances of planting area of soybean,the net income per acre,labour costs per acre, effective irrigation area,

price tisk,yield risk , constant terms, short-term elasticity of supply and long-term elasticity of supply,respectively; “** , ** | * denote significant difference

at 0.01,0.05 and 0. 1 probability level ,respectively. The same below.
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Table 3 Empirical results of cash crop area supply response based on absolute net income

5 K. Soybean T4 Peanut THSZHF Rapeseed 5 4E Cotton
Variable Coefficient Z-statistics Coefficient Z-statistics Coefficient Z-statistics Coefficient Z-statistics
A(-1) 0.658 *** 2.986 0.625*** 5.585 0.548 *** 2.756 0.434*** 2.454

( Wl) 0.120** 1.295 0.083* 1.056 0.087* 1.127 0.018 *** 1.812

LABOUR( -1) -0.158 -1.276 0.206 1.039 0.026 1.182 -0.184 " -1.798
IR 0.495 1.129 0.423 0.768 -0.261 -0.442 1.158* 1.877
VARP( -1)  -0.038" -1.863 0.035 1.117 0.011 0.803 0.066 * 1.746
VARY( -1) 0.021 0.845 -0.013 -0.552 0.040 1.058 -0.031 -1.203
C -2.187 -0.688 -1.272 -0.278 6.399 1.281 -7.043 -1.161
R? 0.867 0. 891 0.745 0.664
P-value 0.000 0.000 0.000 0.001
LR-value 15.092 210. 028 79.067 20.293
S-ES 0.120 0.083 0.087 0.018
L-ES 0.351 0.221 0.192 0.032
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Table 4 Empirical results of soybean area supply response based on relative net income
HIXHEY) T4 Rice /INFE Wheat F K Maize A Peanut Fi A€ Cotton
Relative crop Coefficient Z-statistics Coefficient Z-statistics Coefficient Z-statistics Coefficient Z-statistics Coefficient Z-statistics
A(-1) 0.684 "~ 3.506 0.585 """ 2.535 0.723 *** 3.941 0.712*** 3.250 0.597 *** 2.578
7" (-1) 0.123 *** 2.901 0.002 0.566 0.128 *** 3.535 0.084 ** 1.960 0.002 0.198
LABOUR( -1) -0.023 -0.331 -0.043 -0.526 -0.069 -1.061 -0.095 -1.179 -0.039 —-0.469
IR 0.187 0.374 0.395 0.669 0.468 1.011 0.816 1.394 0.360 0.592
VARP( -1) -0.033" -1.722  -0.030 -1.315 -0.030" -1.689 -0.037" -1.765 -0.033 -1.394
VARY( -1) 0.013 0.703 0.010 0.429 -0.002 -0.123 0.007 0.346 0.012 0.456
C 0.972 0.181 -0.369 -0.058 -2.309 -0.461 -5.815 -0.899 -0.118 -0.018
R? 0.447 0.215 0.519 0.336 0.204
P-value 0.006 0.096 0.002 0.027 0.103
LR-value 26.204 12.855 32.93 18. 664 12.391
S-ES 0.123 0.585 0.128 0.084 0.002
L-ES 0.389 0.005 0.462 0.292 0.598

" FORMX S . TR,

7" represent variances of relative net income. The same below.
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Table 5 Soybean area supply response results in main soybean producing areas

At Wi WEE T i I EH 1IES i et
Variable Hebei Mogolia Liaoning Jilin  Heilongjiang  Anhui Shandong Henan Shaanxi
A(-1) 1.044***  0.859*** 0.903*** 0.526""" 0.925"*"  0.766 " 1.033 " 0.545"" 0.761 """

T (-1) 0.043 -0.001 0.052 0.111* 0.146 " 0.066 0.007 0.097 0.013
LABOUR( -1) -0.109* 0.089 -0.058 -0.038 0.014 0.095 -0.021 -0.029 -0.042
VARP( -1) -0.001 -0.001 0.063 -0.007 -0.041 -0.094** -0.025 -0.041 0.023
VARY( -1) -0.046 -0.036 -0.056 " -0.015 -0.016 0.035 -0.042 0.027 -0.02
C 1.078
Fixed effect -1.059 -0.603 -0.377 1.832 -0.629 -0.048 -1.405 1.897 0.392
Adjusted R-squared 0.964
Log likelihood 148. 626
P-value ( F-statistic ) 0

MO 1 0 246 % v i i 1) 77 3t 25 A5 2R [l 1
SR (K 6) KA, REMHG T H R EBCEFH = T
FCABAR B AR, 2 B v I 09 A AR , 15 P A

Wess AR BRI T R ™ i B e R AR E
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BB 5% K b 3 A 4 s v T T AR
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Table 6 Empirical results of food crop output supply response based on absolute net income

25 K& Soybean 4 Rice /N#E Wheat F K Maize
Variable Coefficient Z-statistics Coefficient Z-statistics Coefficient Z-statistics Coefficient  Z-statistics
Y(-1) 0.728 *** 3.252 0.523 *** 3.285 0.573 *** 3.616 0.134 0.725
m(-1) 0.203 ** 2.253 0.121*** 3.251 0. 006 1.252 0.148***  3.200

LABOUR( -1) -0.286 -1.439 -0.066 -1.437 0.007 0.107 -0.058 -0.959
IR 1.457 1.559 0.265 0.943 -0.087 -0.257 2,443 4.194
VARP( -1) -0.064 ** -2.048 -0.003 -0.256 0.014 0.750 -0.035 -1.224
VARY( -1) 0.059 " 1.742 -0.001 -0.053 0.010 0.943 0.004 0.319
FER 0.014 0.111 -0.034 -0.855 0. 054 1.290 0.062 0.906
C -13.474 -1.292 1.697 0.635 4.634 1.239 -16.729*** -3.257
R? 0.596 0.720 0.768 0.945
P-value 0.001 0. 000 0. 000 0. 000
LR-value 43.810 71.215 89.965 434. 643
S-ES 0.203 0.121 0.006 0.148
L-ES 0.746 0.254 0.014 0.131

®T ETHENGPENEFIENSTERARNTIEER

Table 7 Empirical results of cash crop output supply response based on absolute net income

A K& Soybean 2 Peanut THZEHE Rapeseed Ha A€ Cotton
Variable Coefficient Z-statistics Coefficient Z-statistics Coefficient Z-statistics Coefficient ~ Z-statistics
Y(-1) 0.728 *** 3.252 0.502 *** 3.315 0.310 1.490 0.358 " 1.805
a(-1) 0.203 " 2.253 0.095 1.029 0.001 0.475 0.017 **~ 1.484

LABOUR( -1) -0.286 -1.439 0.273* 1.842 0.080 0.415 -0.209 -1.731
IR 1.457 1.559 1.183 1.409 1.353 1.585 1.968 *** 2.074
VARP( -1) -0.064 ** -2.048 0.048 1.576 0.014 0.573 0.076 1.842
VARY( -1) 0.059 * 1.742 0.028 0.735 0.021 0.367 -0.046 -1.593
FER 0.014 0.111 -0.112 -0.537 -0.002 -0.007 0.120 1.263
C -13.474 -1.292 -9.415 -1.163 -10.234 —-1.255 -17.348***  -1.927
R? 0.596 0.934 0.860 0.689
P-value 0.001 0.000 0.000 0.000
LR-value 43.810 360.093 160. 748 62.355
S-ES 0.203 0.095 0.001 0.017
L-ES 0.746 0.555 0.310 0.026
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Table 8 Empirical results of soybean output supply response based on relative net income

HIXHEY) FE4 Rice /NAZ Wheat E K Maize 4 Peanut #i4E Cotton
Relative crop Coefficient Z-statistics Coefficient Z-statistics Coefficient Z-statistics Coefficient Z-statistics Coefficient Z-statistics
Y(-1) 0.576 "~ 2.806 0.579 2.443  0.549 " 2.583  0.598 *** 2.981 0.538 **~ 2.291
T (-1) 0.155 " 2.375 0.005 0.777  0.136 " 1.982  0.167 *** 2.638  0.001 0. 106

LABOUR( -1) -0.067 -0.414 -0.037 -0.203 -0.173 -0.948 -0.284" -1.54 -0.033 -0.179
IR 0.287 0.353 0.49 0.535 0.617 0.729 1.473 % 1.675 0.47 0.497
VARP( -1) -0.043 -1.49 -0.043 -1.3 -0.045 -1.473 -0.058 " -1.976 -0.039 -1.106
VARY( -1) 0.049 1.511 0.035 0.967 0.04 1.208  0.052* 1.644  0.034 0.825
FER -0.189 0.908 -2.312 0.306 -3.611 1.329 -12.775 1.632 -1.836 0.341
C 0.113 -0.021 0.042 -0.23 0.193 -0.388 0.219 -1.325  0.049 -0.177
R? 0. 605 0.498 0.574 0.626 0.482
LR-value 45.332 31.835 40.737 45.854 30.247
S-ES 0.155 0.005 0.136 0.167 0.001
L-ES 0.366 0.012 0.302 0.415 0.002
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