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Effects of agricultural operation scale on the intensity of chemical fertilizer use:
from the perspective of input-output scale
MA Yongxi'®? MA Yiming™®

(1.a.Zhejiang Academy of Ecological Civilization Research, b.School of Economics and Management, Zhejiang Sci-tech
University, Hangzhou 310018; 2. Zhejiang Lab, Hangzhou 311121, China)

Abstract: Based on the panel data of the input and output of rice land in Zhejiang Province from 2004 to 2016, the
effects of some agricultural management scale index, such as the land area, the labor input, the capital input and the
agricultural output, on the chemical fertilizer use have been tested by adopting the dynamic panel system GMM method.
The results show that there was a certain pattern in the use of chemical fertilizer; the decrease of labor input led to the
substitutive increase of chemical fertilizer use; the increase of capital input led to the increase of the intensity of chemical
fertilizer use; however, the land area and the agricultural output had no significant effect on chemical fertilizer use.
Therefore, it is necessary to enhance the guidance and training of fertilizer use, change fertilization habit, encourage

farmers to adopt labor-saving equipment and technologies, and guide the investment of capital, so as to avoid the further
increase of chemical fertilizer use.

Keywords: agricultural operation scale; intensity of chemical fertilizer use; input and output; system-GMM
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1 / 20.860 5.491
34.830 148.482
/ 5.094 2.024
/ 5.437 1.245
/ 456.281 76.651
/ 4308 0.782
/ 40.489 14.547
/ 1.412 0.803
/ 0.894 0.907
55.465 8.948
1.826 0.747
2
GMM
2
2004 GMM II
2016 5880 I v
5 GMM
945 2 v
2004 245 71 Statal5
63 111 2016 480 2
Fz 2 KERUZENELABTEREE MG ITER
I il I v A
GMM GMM GMM GMM FE
0.3217(0.183) 0.069"(0.169) 0.075°(0.170) 0.2737(0.129)

In( ) -0.059(0.089) -0.089(0.094) -0.078(0.099) -0.149(0.092) -0.544™(0.176)
-0.704™(0.071) -1.055"(0.070) -1.057"(0.070) -1.013"(0.070) -0.926"(0.085)
2.766"7(0.178) 3.6017(0.173) 3.593"(0.173) 3.38777(0.154) 3.358"(0.175)

L. 0.001(0.002) 0.001(0.002) 0.001(0.002) -0.001(0.002) -0.001(0.002)

-1.990"(0.139) -1.990"(0.139) -2.116™(0.137) -1.928"(0.122)

-0.156"(0.017) -0.155"(0.017) -0.147"(0.016) -0.029(0.026)

1.325"(0.200) 1.3137(0.201) 1.10477(0.198) 0.806"°(0.270)

-0.075(0.134) -0.034(0.132) -0.002(0.179)

-0.009(0.011) -0.034(0.062)

-0.014(0.127) -0.134(0.243)

2006.year 7.3227(0.758) 3.3607(0.616) 18.63577(1.041) 3.27177(0.624) -1.00577(0.362)
2007.year 6.87477°(0.764) 2.596(0.590) 17.87277(1.058) 2.5177°(0.593) -1.514°(0.379)
2008.year 4.312"(0.766) 2.340"(0.536) 17.622"(1.174) 2.295"(0.536) -2.037"(0.457)
2009.year 4.600"(0.742) 1.4787(0.521) 16.766""(1.105) 1.44277(0.523) -3.282"(0.532)
2010.year 4.9457(0.742) 1.2027(0.520) 16.492""(1.084) 1.1847(0.520) -3.518™(0.559)
2011.year 3.854"(0.753) 1.0137(0.464) 16.303"(1.126) 1.008°(0.466) -3.953"(0.653)
2012.year 1.756"(0.826) 0.240(0.336) 15.537"(1.266) 0.228(0.341) -5.920"(0.874)
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F2 (5)
I il 111 v \Y
GMM GMM GMM GMM FE
2013.year 2.0357(0.849) 0.165(0.303) 15.465"(1.280) 0.156(0.306) -6.338"°(0.990)
2014.year 2.1277(0.853) -0.106(0.280) 15.196"(1.275) -0.107(0.283) -6.853"(1.096)
2015.year 2.384"(0.890) 0.346(0.283) 15.640"7(1.321) 0.345(0.284) -6.598"°(1.207)
2016.year 2.3187°(0.888) 0.000(0.000) 15.29277(1.292) 0.000(0.000) -7.2427(1.269)
0.000(0.000) 16.54877(2.345) 0.000(0.000) 15.022(2.027) 23.27777(3.347)
4811 4811 4811 4811 4811
945 945 945 945 945
AR(1) P 0.000 0.012 0.012 0.000
AR(2) P 0.556 0.577 0.596 0.659
Hansen p 0.223 0.392 0.388 0.107
R 0.257
*okk ko 10% 5% 1% AR(2)
Hansen
2
I
— v
Hansen
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GMM
[31,32]
v
[1,7,14,16,30]
GMM
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[34]
GMM
[37-39]
3 VI- VIII
[39]
[35,36]
[16,40,41]
3 X
GMM 3
3
Fz 3 RAZEMREXT AT EE s Rt
VI VIl VIII IX
L. 0.115"(0.037) 0.204"(0.037) 0.1817(0.065) 0.185"(0.025)
Ln( ) -1.1597(0.684) -0.607(0.438) 0.475(0.674) -0.1637°(0.081)
-6.111"(0.585) -3.756"(0.434) -3.127"(0.626) -1.033"(0.070)
17.898"(1.156) 12.9677(0.988) 13.37177°(1.321) 3.453"7(0.143)
L. 22.1017"(8.383) 1.149(9.548) -14.906(11.626) 0.130(1.288)
13.740"(1.245) 7.049"(1.486) 6.236"(1.817) -1.953"(0.126)
-0.594"°(0.147) -0.530""(0.104) -0.777"(0.155) -0.146™(0.017)
3.324"(0.982) 3.194"(1.472) 7.280"(2.294) 1.01177(0.185)
-0.299(1.196) -0.982(1.113) -4.860""(2.345) -0.020(0.132)
0.349(1.102) -1.112(0.908) -0.350(1.092) -0.044(0.135)
-0.071(0.102) -0.126(0.083) -0.049(0.105) -0.018(0.012)
-40.2417"(12.384) 16.482(12.416) 11.117(12.855) 16.372"(1.474)
1,828 1,734 1,249 4811
329 353 263 945
AR(l)  p 0.000 0.000 0.000 0.000
AR2) p 0.074 0.171 0.624 0.985
Hansen p 0.087 0.231 0.077 0.178
ok ok 10% 5% 1% AR(2)

Hansen
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