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Re-testing the factor contribution rate under the perspective of agricultural green growth

HUANG Li WANG Dingxiang
(College of Economics and Management, Southwest University, Chongging 400715, China)

Abstract: Based on the panel data of China’s agricultural provinces from 1990 to 2019, the translog production function
of many agricultural factors has been constructed, the factor contribution rate under the perspective of agricultural green
output has been recalculated, and the method of improving contribution rate of the factors has been explored through
technological progress and adjustment of factor substitution relationship. The research shows that for the green output in
agriculture, such factors as labor force, machinery, agricultural land and pesticide mostly make a positive contribution.
The contribution rate of labor force rises gradually, but the contribution rate of machinery and pesticides shows a
downward trend and the contribution rate of chemical fertilizer is always negative. The key to improving the factor
contribution rate from the perspective of agricultural green growth is to enhance the green technological growth of
pesticides and chemical fertilizers, and refine the excessive substitution of labor force, machinery and chemical fertilizer.
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GDP
2015 2020
2020 _
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=\ HESRDH
Hausman
1
GDP GDP GDP 1% 1
GDP GDP
GDP
T 1 BHIRESRBEEAER
t t
LAND 0.508 6 1.3180 0.39 0.2339 1.3542 0.17
LABOR -3.652 5™ 1.007 2 -3.63 -4.8223™ 1.0349 -4.66
MACH 2.2398" 0.9135 2.35 3.752 4™ 0.9386 4.00
FERT -6.716 17 1.2189 -5.57 -8.348 8™ 1.252 3 -6.70
PEST 3.850 9™ 0.429 4 9.02 3.304 4™ 0.4412 752
LAND 2 -0.402 2™ 0.1921 -2.02 -0.580 8™ 0.197 4 -2.94
LABOR? -0.180 8" 0.0920 -2.09 -0.208 3™ 0.0945 -2.20
MACH ? 0.131 3" 0.065 8 1.98 0.029 2 0.067 6 0.42
FERT? -0.714 1™ 0.154 8 -4.70 -0.736 6™ 0.1591 -4.68
PEST ? 0.0018 0.009 9 0.13 0.001 8 0.0101 0.16
LANDxLABOR 0.701 0™ 0.2379 3.02 1.0259™ 0.244 5 4.24
LANDxMACH 0.687 0™ 0.1859 3.69 0.552 8™ 0.1910 2.89
LAND xFERT 0.264 8 0.289 6 0.91 0.491 8™ 0.297 5 1.65
LAND xPEST -0.663 7" 0.129 6 -5.12 -0.577 2™ 0.1332 -4.33
LABORxMACH -0.6195™ 0.1192 -5.20 -0.764 1™ 0.1224 -6.24
LABORXFERT 0.002 3 0.2138 0.01 0.0535 0.2198 0.24
LABOR xPEST 0.392 4™ 0.097 4 403 031977 0.1001 3.19
MACHXFERT 045177 0.199 6 2.26 0.6310™ 0.205 2 3.07
MACHxPEST -0.654 4™ 0.0749 -8.78 -0.523 0™ 0.076 9 -6.82
FERTXPEST 0.914 9™ 0.107 6 8.58 0.765 2™ 0.110 6 6.96
R? 0.900 7 0.9140
Hausman 332.40™ 389.49™"
e 1% 5% 10%
1
2 4 1 2004
2004
2
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2015
2015

#2 RUIEFERTMENEER %

LABOR LAND MACH FERT PEST LABOR LAND MACH FERT PEST

1991 -1.53 3.88 83.01 -26.41 12.53 -0.67 3.25 56.90 -16.00 8.45
1992 1.58 -0.87 21.39 -16.69 6.97 0.78 -0.82 16.45 -11.35 5.27
1993 222 -1.04 19.83 -14.55 541 1.23 -1.09 17.04 -11.04 4.56
1994 1.35 0.24 8.00 -10.50 7.73 0.73 0.24 6.68 -7.71 6.32
1995 1.66 0.88 14.60 -13.28 6.47 1.00 1.01 13.75 -10.96 5.96
1996 1.78 214 18.46 -20.96 4.65 1.05 2.38 16.89 -16.77 4.15
1997 -0.10 2.60 21.79 -53.73 8.54 -0.10 5.07 34.98 -75.18 13.39
1998 -2.26 3.78 18.81 -60.05 7.16 -1.92 5.83 23.88 -66.34 8.89
1999 -11.56 4.20 20.93 -90.37 47.48 -9.17 5.93 24.22 -90.93 53.88
2000 -2.92 -0.25 6.09 -89.16 -10.75 -2.87 -0.43 8.48 -97.49 -14.71
2001 -2.82 -1.54 21.83 -44.72 -0.80 -1.63 -1.51 17.62 -31.28 -0.63
2002 -1.78 -2.62 15.77 -42.01 6.97 -1.26 -3.12 15.34 -35.36 6.68
2003 2.53 -4.31 10.20 -27.85 2.00 231 -6.51 12.58 -29.72 244
2004 3.25 0.90 12.68 -15.97 343 1.76 0.80 9.25 -10.05 247
2005 6.48 2.88 13.30 -34.25 7.49 591 4.27 16.31 -36.08 9.03
2006 17.86 -11.93 39.24 -73.35 17.98 5.44 -5.83 15.90 -25.47 7.16
2007 4.58 -1.93 12.83 -20.60 5.72 2.44 -1.64 9.03 -12.40 3.95
2008 2.82 3.26 8.04 -23.72 2.69 1.67 3.02 6.24 -15.68 2.05
2009 11.37 5.62 30.40 -63.92 5.84 6.80 5.24 23.85 -42.57 4.49
2010 443 141 11.39 -24.13 3.10 2.59 1.27 8.70 -15.59 2.32
2011 5.80 3.26 9.19 -19.39 1.45 3.36 2.90 6.98 -12.41 1.07
2012 5.23 2.85 11.89 -25.01 1.47 3.20 2.67 9.54 -16.87 1.15
2013 16.59 3.66 10.11 -10.61 -0.45 7.58 2.55 6.12 -5.39 -0.27
2014 15.70 3.46 11.94 -33.26 0.57 9.19 3.07 9.29 -21.65 0.43
2015 11.73 4.70 4.20 -31.54 -2.93 7.13 4.30 3.40 -21.28 -2.30
2016 9.06 0.39 -2.90 -60.37 -0.84 8.06 0.37 -2.41 -37.16 -0.76
2017 12.26 -2.19 -24.45 -12.54 -1.48 11.05 -2.09 -20.56 -7.79 -1.38
2018 13.02 -2.38 -15.93 -6.29 -2.34 10.75 -3.28 -16.45 -4.13 -1.58
2019 13.88 -2.39 -10.66 -3.28 -2.96 9.75 -4.99 -13.89 -3.14 -1.88

2013
1991 fELIK,
2013
JH, 2016
2

2020
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3
£3 Rl EEREHBENEER %

LABOR LAND MACH FERT PEST LABOR LAND MACH FERT PEST
1991 11.20 31.29 66.67 53.29 21.72 21.54 31.10 54.21 74.14 17.38
1992 11.27 31.28 66.70 53.44 21.91 21.54 31.17 54.33 74.24 17.54
1993 11.38 31.28 66.86 53.80 22.21 21.56 31.27 54.66 74.55 17.81
1994 11.21 30.67 66.52 53.10 22.16 21.25 30.70 54.51 73.71 17.79
1995 11.10 30.33 66.63 53.03 22.27 21.05 30.42 54.79 73.58 17.90
1996 11.15 30.35 67.00 53.11 22.24 21.07 30.41 55.22 73.71 17.88
1997 11.53 30.66 67.17 52.74 21.97 21.34 30.69 55.32 73.44 17.68
1998 11.91 31.01 67.29 52.37 21.69 21.63 31.02 55.36 73.18 17.46
1999 12.32 31.22 67.02 51.46 21.29 21.90 31.24 55.00 72.32 17.14
2000 12.99 31.98 67.38 51.33 20.91 22.49 31.92 55.18 72.36 16.84
2001 13.44 32.50 67.56 51.44 20.89 22.85 32.47 55.29 72.55 16.83
2002 13.81 32.80 67.50 51.24 20.83 23.12 32.82 55.20 72.37 16.79
2003 14.18 33.08 67.59 51.22 20.75 23.39 33.12 55.28 72.37 16.75
2004 14.22 32.99 67.96 51.23 20.63 23.38 32.94 55.74 72.40 16.66
2005 14.25 32.79 68.26 50.80 20.21 23.35 32.58 56.06 72.01 16.33
2006 14.54 32.78 68.36 50.66 20.10 23.49 32.55 56.26 71.82 16.26
2007 14.73 32.71 68.47 50.52 20.00 23.56 32.45 56.47 71.63 16.19
2008 14.83 32.71 68.89 50.13 19.53 23.63 32.27 56.83 71.36 15.81
2009 14.95 32.73 69.35 50.00 19.19 23.71 32.14 57.29 71.31 15.54
2010 15.07 32.72 69.71 49.82 18.89 23.78 32.01 57.65 71.19 15.30
2011 15.00 32.55 70.30 49.69 18.46 23.73 31.60 58.25 71.14 14.96
2012 15.06 32.55 70.73 49.61 18.16 23.78 31.46 58.67 71.14 14.72
2013 14.80 32.15 7131 49.72 17.87 23.57 30.83 59.32 71.27 14.48
2014 14.74 31.96 71.88 49.66 17.46 23.52 30.39 59.91 71.26 14.15
2015 14.76 31.92 72.40 49.59 17.05 23.56 30.14 60.39 71.28 13.82
2016 31.34 46.91 78.35 36.20 12.79 37.07 42.09 61.92 61.88 1241
2017 31.56 47.13 78.75 36.15 12.38 37.30 42.12 62.21 61.93 12.08
2018 31.69 48.23 79.02 35.02 11.29 37.62 43.01 63.13 62.29 12.34
2019 3177 48.52 79.55 34.19 10.19 38.01 43.88 63.52 62.18 12.53

1991
66.67% 2019  79.55% 2020
2020
1991 53.29% 2019
34.19%

30%
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