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TONG Xin', CHEN Kai', LI Gang'’

(1. School of Business Administration, Northeastern University, Shenyang 110819, China; 2. Northeastern
University at Qinhuangdao, Qinhuangdao 066004, China. Corresponding author; TONG Xin, E-mail; angel.
tongtong@ 163. com)

Abstract: STIRPAT (stochastic impacts by regression on population, affluence, and technology )
model is used to analyze the influencing factors of China’ s carbon emissions, and gray model
GM(1, 1)is applied to the prediction of emissions from 2012 to 2020. The analysis shows that
urbanization ,economy growth, industrial structure, energy prices, population, energy structure
and foreign trade are the main factors to aggravate the emissions, while technology progress plays
an important role in the inhibition of emissions. Among the factors mentioned, population and
industrial structures are the two dominant factors. Based on the GM (1, 1), China’ carbon
emission is predicted, showing the pressure of reducing carbon emissions is great. Therefore, the
governance of carbon emission should synthetically consider the factors mentioned above.
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Table 1  Statistical data of carbon emissions and influencing factors

EfEgN FEAKL RRLIEN FrifE 22 PN w/ME
Tl =/ ke 12 1.6254 x 10° 5.246 6 x 10° 2.48 x10° 9.29 x 10°
WA T E/% 12 43.7525 4.879 4 51.27 36.22
B P AR 72 M < 10 /0T 12 2.0398 x10° 88 811.58 3.63x10° 98 000. 50
AedEBgEE x 10 °/(t - 767") 12 1.1956 0.170 5 1.42 0.91
E /% 12 46.471 1 0.9525 47.95 44.79
BETR M M5 15 5K 12 104.9 5.784 8 111. 40 92.1
ANO S <107 12 130 950 2601. 01 134 735 126 743
WEATHFELL T/ % 12 73.1 1.17 74.9 71.5
O RAE /% 12 27. 88 5.56 35.9 20. 1
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FAC, = 1.728 393InU + 0.434 751InA -
1. 083 915InT + 8. 129 612InS + 1. 316 682InE +
9. 806 066InP + 6. 864 982InES + 0. 703 493InEX -
196. 275 3. (4)
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Table 2 Results of principal component analysis

(L GERR (NI
oy
Mt FEES% B/ %
1 4.875 60. 943 60. 943
2 1.933 24.167 85. 110
30913 11.415 96. 525
4 0.142 1.775 98. 300
5 0.116 1.456 99. 756
6 0.017 0.218 99.974
7 0.002 0.024 99.999
8 0.000 0. 001 100. 000
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FAC, = - 1.434 486InU - 0.382 532InA +
2.092 416InT + 12. 535 40InS + 3.922 747InE -
7.796 9091InP +20. 436 38InES + 1. 695 779InEX -
58.116 30. (5)
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Table 3 Regression results of principal component
and eight variables

s SR
FAC, FAC,

Ina -196.275 30 -58.116 30
b 1.728 393 —-1.434 486
c 0. 434 751 -0.382 532
d -1.083 915 2.092 416
e 8.129 612 12.53540
f 1.316 682 3.922 747
g 9. 806 066 —-7.796 909
h 6. 864 982 20. 436 380
i 0.703 493 1.695 779
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Table 4 Ordinary least squares regression results

Gl i PRifEiR2E R
B H 14.249 7 0.0152 0. 0000
FAC, 0.3324 0.0158 0.0000
FAC, -0.069 0 0.0158 0.001 8
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0.504 53InT +1. 837 675 6InS + +0. 167 144InE +
3.796 78InP +0. 872 584InES +0. 116 892InEX. (7)
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Table 5 Prediction equation and a, u value

GM(1,1) i T A afl ufl
FU k1) = (0 (1) ==ye et R0 (ke 1) =11580 000 " - 1065100 ~0.087 192 928 670
Rz 6 2012—2020 FHmHAMETRN LR
Table 6 Carbon emissions forecast from 2012 to 2020 kt
2012 4 2013 4E 2014 4 2015 4 2016 4 2017 4 2018 4 2019 4 2020 4
2752 800 3003 600 3277 200 3575 800 3901600 4257000 4644900 5068 000 5529 800
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