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Factor substitution and regional differences of cotton
production in China

WU Qingjun, ZHU Junfeng”
(College of Economics and Management, China Agricultural University, Beijing 100083, China)

Abstract In order to provide feasible suggestions for stabilizing domestic cotton production and moderately
restoring the production capacity of cotton areas in the Yangtze and Yellow River basins, the study
explained the behavioral logic of cotton farmers” production decision using elastic changes in factors. The
trans-log cost function and seemingly uncorrelated regression were employed to estimate the cost share
equation of major inputs in cotton production. On this basis, the demand elasticity for each factor and
substitution elasticity were calculated. The results showed that: 1) The demand for labor and chemical
fertilizer was lack of elasticity in China’s cotton production, while the elasticity of mechanical demand
declined and turned from elastic to inelastic. 2) There was a mutual substitution among labor, chemical
fertilizer and machinery input, and the substitution between machinery and labor was the strongest and the
weakest between fertilizer and labor. 3) When it came to different cotton areas, the machinery demand was
always elastic and the elasticity of fertilizer-labor substitution declined during the study period in the Yellow
River and Yangtze River basin cotton-growing area. In the northwest cotton-growing area, the machinery

demand turned to be inelastic and the fertilizer on the elasticity of substitution for labor increased.
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Therefore, we suggested that the northwest cotton-growing area need control the price of machinery

reasonably, as well as be vigilant about the negative environment externality caused by excessive input of

fertilizer. The Yellow River and Yangtze River basin cotton-planting area should focus on the mechanization

of cotton production to enhance the supply of technology and machinery suitable for local cotton production

and apply the policy instrument effectively to stimulate the demand for machinery.

Keywords cotton production; factor demand;

heterogeneity
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Table 1 Descriptive statistics of variables

5 i A 1 5 X BI{H i 1 22 s /ME % KAH
Variable Definition Mean SD Min Max
57 8l J1 i #% Price of labor N T RARR U T A & 33.091 31.409 6. 344 458. 740
AL RE A 4% Price of fertilizer Ak RE 15 Al 27 B DA AR AR 4% A 3.621 0.737 2.011 9.368
HLBE Hi 46 Price of machinery BB f # 15 ¢ 105. 342 15.765 79.952 145. 312
57 g #& A Labor input LRIV N N 24.177 6.952 2. 540 49.610
fE B 4% A Fertilizer input AT AR IR B A 31. 050 8.314 11.110 52.210
HLIE 3% A Machinery input BT B B A 46. 904 45.526 0.020 258. 280
I i I
. méﬁ N TR 5 A 72 AR L & 0.654 0.152 0.213 0.879
Proportion of labor cost
Jiligi it
e EE,K&' - B A o5 A 7 AR L 0.123 0.046 0.033 0.231
Proportion of fertilizer cost
i It
mmﬁiagﬁ . HUBE A o A2 77 A L 0.048 0.041 0. 000 0.207
Proportion of machinery cost
HoAh Bl AR i b
A i A A o A 7 AR L 0.175 0.096 0.048 0. 459

Proportion of other costs
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Table 2 Estimation results of cost-share equation

F I (w,) RIS 3 () BB A 351 ()
[ 725 Labor cost Fertilizer cost Machinery cost
Explanatory variable  fy31 7 4 ZHh it R % 71 i it R % 21

Coefficient Z value Coefficient Z value Coefficient Z value
InP, 0.2189™ 47.44 —0.066 17 —34.29 —0.008 4™ —3.46
In Py —0.024 3" —2.47 0.067 6™ 16.42 0.0256™ 4.95
InPy, 0.045 17 2.39 —0.0133 —1.69 —0.0314™ —3.17
InL 0.2525™ 29.81 —0.0610™ —17.24 —0.041 17 —9.25
InF —0.12317 —11.15 0.098 6™ 21.37 0.0118" 2.03
InM —0.0050™ —2.88 —0.001 8™ —2.53 0.009 0™ 9.87
D, (a4t HebeD) 0.0015 0.20 0.007 2™ 2.27 —0.007 6 —1.90
Dy (174 Shanxi) —0.009 3 —1.21 —0.000 3 —0.08 0.0158™ 3.91
D, (YL7 Jiangsu) 0.0404™ 5.05 0.004 7 1.39 —0.0208™ —4.96
D; CEZ# Anhui) 0.036 2™ 4.64 0.014 3™ 4.40 —0.0317™" —7.75
D YLVY Jiangxi) 0.009 5 1.04 0.000 9 0.23 —0.017 9™ —3.75
D, (1L 7R Shandong) 0.0125 1.73 0.003 0 0.98 —0.006 5 —1.70
Dy G4 Henan) 0.052 8" 6.40 0.010 1™ 2.92 —0.0111" —2.56
D, (]9t Hubei) 0.043 2" 5. 88 0.005 1" 1.66 —0.020 0™ —5.19
Dy, (58 Hunan) 0.047 4™ 5.05 0.000 1 0.02 —0.0108" —2.20
Dy, (BE7H Shaanxi) —0.0058 —0.69 0.010 1™ 2.86 0.008 0 1. 80
Dy, CHIlf Gansw) —0.0310™ —3.58 —0.0132™ —3.65 0.035 8™ 7.88
D,s CH 8% Xinjiang) —0.0724™ —8.56 —0.003 8 —1.09 0.026 27 5.92
W # I Constant —0.6010™ —6.28 0.1728™ 4.32 0.2509™ 5.00
SMAE Observations 299 299 299
J#% R* Adjusted R 0.976 3 0.9550 0.9129
R
Chi-square test 12 339. 24 6 340. 37 3134.23
P{H P value 0. 000 0. 000 0. 000

LE D AR Gy BEAUAS i 5 Dy (A2 ) O B 35 57T AR RN AE 1006 590 R 106 KPR
Note: D is province dummy variable; D, works as a reference variable. *, ** and *** represent significant level of 10%, 5% and 1%,

respectively.
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Fig. 1 Changes in the demand elasticity of factors for cotton

production in China from 1999 to 2021
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Fig. 2 Changes in the elasticity of factor substitution for

cotton production in China from 1999 to 2021
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Table 3 Elasticity changes of factor demand and substitution in cotton production by regions from 1999 to 2021

i R i Year
Cotton region Elasticity 1999 2000 2005 2010 2015 2020 2021

E. —0.272  —0.267 —0.210 —0.144 —0.042 —0.037  —O0.041

Evr —0.597 —0.619 —0.608 —0.546 —0.342 —0.295  —0.385

9 R Eun ~1.502  —1.421 —1.282 —1.193 —1.362 —1.353 —1.336
Yellow River basin SES,, 0. 591 0. 631 0. 631 0. 550 0.327 0. 279 0.375
SES, 1.562 1.482 1.353 1.270 1.421 1.413 1.397

SESy 1. 450 1. 390 1.244 1.090 1.118 1.070 1.120

E. —0.197 —0.210 —0.190 —0.132 —0.041 —0.045  —0.051

Epe —0.619 —0.625 —0.629 —0.613 —0.483 —0.498  —0.534

KT o —3.771  —3.735  —2.469 —2.705 —2.697 —2.541  —2.487
Yangtse River basin SES,, 0. 657 0. 669 0. 686 0. 669 0.492 0.515 0.561
SES.y, 3.810 3.774 2,517 2,750 2.733 2,582 2. 529

SESuy, 3.744 3.711 2. 460 2.707 2.610 2.455 2,419

E. —0.304 —0.328 —0.306 —0.282 —0.292 —0.280  —0.287

o —0.629 —0.628 —0.630 —0.626 —0.632 —0.612  —0.620

T B fon ~1.062 —1.042 —1.089 —1.007 —0.98 —0.961  —0.917
Northwest inland SES,; 0.532 0. 569 0. 655 0. 640 0. 662 0.611 0. 609
SES,y, 1.101 1.103 1.176 1.120 1. 104 1.081 1.034

SESpy, 1.092 1.079 1. 104 1.019 1.030 0.978 0. 982

SRR S R B (R N R O O SR (= Ry 20 A N 1 T B 1 7 S R e €78

Note: Each factor elasticity is calculated based on arithmetic average method. Due to the limited space in this chapter, data for some major

years are reported in this section only.
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