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Abstract: The decoupling state of Hebei Province from 2007 to 2014 was analyzed by using the
decoupling model, and the results showed that the decoupling state has changed from the growing
coupling to the weak decoupling, which finally realizes the strong decoupling in volatility. The
influencing factors of carbon emission in Hebei Province were analyzed by using the STIRPAT
model, and the carbon emission of 2015 —2022 in Hebei Province was predicted by using the grey
model GM (1, 1). The results showed: industrial structure has the biggest influence on carbon
emission; coal consumption, per capita GDP, urban population proportion and overall population
have promoting effect on carbon emission, while energy price and expenditure on R&D have a
small influence coefficient on carbon emission; and energy structure and energy intensity have a
certain inhibitory effect on carbon emission. The prediction results from the GM (1, 1) model
showed that Hebei Province should pay greater attention to the development trend of carbon
emission, face the pressure of low carbon development, and achieve low carbon economy in
Hebei Province by adjusting all the influencing factors.
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Table 1  Division standards of carbon decoupling state

AR S TR AR AR GDP 3% TR AR RIS 5L
R <0 >0 <0
fiEAm 55 1R >0 >0 <0
IR VAN <0 <0 <0
WA >0 >0 >0
PN wiRHEHA <0 <0 >0
G >0 <0 >0
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Table 2 Results of carbon decoupling index in Hebei Province (2007 —2014)

Ay 2007 2008 2009 2010 2011 2012 2013 2014
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Table 3 Total variance table of the model

o AARRHIE(A
it T2/ % S5 2/ %
1 6. 855 76. 166 76. 166
2 1.260 14. 003 90. 169
3 0.701 7.792 97.961
4 0. 149 1. 654 99. 615
5 0. 027 0.298 99.913
6 0. 005 0. 059 99.972
7 0. 002 0.017 99. 989
8 0. 001 0. 009 99. 998
9 0. 000 0. 002 100. 00
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Table 4 Component score coefficient matrix

%y
Z[
Y, Y,

Z 0.155 0. 208
Z, -0.106 0. 160
Z, -0.135 0. 093
Z, 0.153 0. 099
Z 0.145 -0.002
Z 0. 063 0.776
z, 0. 149 0. 043
Z, -0.069 0. 309
Z, 0. 149 0. 029

HRYER 4 19 R BOERE 15 1P B AL .
Y, =0.155Z, - 0.106Z, — 0.135Z, + 0.153Z, +

0.145Z, + 0.063Z, + 0.149Z, — 0.069Z, +

0.149Z,, (6)
Y, =0.208Z, +0.160Z, + 0.093Z, + 0.099Z, —

0.002Z; + 0.776Z, + 0.043Z, + 0.309Z, +

0.029Z,. (7)
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Table 5 Test table of regression coefficients of the model

n R R R

N . T BFE

ER O wzm w2 2% Hl

HWE -1.221x107*  0.052 0.000 1.000
Y, 0. 799 0.084  0.799 9.565 0.000
Y, 0.234 0.084  0.234 2.803 0.023
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Table 6 Carbon emission forecast from 2015 to 2022

FAhy 2015 2016 2017
BRFHECE x 10/t

2018 2019 2020 2021 2022

19405.27 20549.73 21837.10 23286.26 24920.70 26769.31 28867.42 31258.14
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Fig. 1 Fitted lines of actual and predicted carbon emission values from 2005 to 2022
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