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Abstract: With global warming and the deepening inter-regional industrial linkage, the spatial reshaping of carbon
emissions caused by industrial transformation and upgrading and industrial transfer has become one of the main areas of low-
carbon research field. Using the carbon emission inventory method and the environmental effect decomposition model, this
paper estimates the changes in industrial carbon emissions and their influencing factors in various province in China. The
inter-provincial carbon emission transfer pattern in the context of industrial transfer is also analyzed to explore effective
strategies for regional energy conservation, carbon emission reduction and balanced regional development. Studies have
shown that from 2005 to 2019, China’s industrial carbon emission pattern has been based on the Bohai Rim region as the
single core, and the neighboring Shandong, Zhejiang and Inner Mongolia gradually increased. At the provincial level, the
intensity of the environmental effect caused by industrial scope on industrial development is the greatest, and the role of
industrial structure is relatively weak ; the spatial transfer of industrial carbon emissions is mainly from the coastal region to
the interior, and the provinces with the largest output of carbon emissions from energy-intensive industries are Shanxi,

Shandong, Liaoning, and Shanghai, while the provinces with the largest inflow of carbon emissions from energy-intensive
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industries are Xinjiang, Anhui, and Shandong. The inflow and outflow of carbon emissions are not exactly equivalent to the
position of each province’'s economic development level; economically developed provinces also present a transfer of
industrial carbon emissions in a certain period of time due to energy demand or national strategic policies. This paper
explored the role of provinces in the transfer of carbon emissions from domestic industry, and the efforts of carbon reduction
in different provinces should match their positions in the supply chain. In recent years, the eastern region with high degree
of industrialization, bearing the pressure of carbon emissions from other provinces, has been experiencing a large net outflow
of carbon emissions from industries, which can moderately increase carbon sinks in the oceans and forests. For Anhui,
Guizhou and other provinces with long-term net inflow of industrial carbon emissions, the transfer of energy-intensive
industries should be planned in a reasonable and timely manner to avoid the administration after the contamination.For coal-
rich provinces with carbon emissions outflow such as Nei Monggol and Shanxi, it is necessary to improve the access
threshold for high-pollution industries and promote the timely transformation of high-carbon industries. The conclusion is
helpful to provide decision-making basis for the formulation of inter regional horizontal joint carbon emission reduction

policies under the global perspective.

Key Words:; industry; industrial transfer; carbon emission transfer; influencing factors; China
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Fig.2 Change of industrial industry carbon emissions in China’s three major economic zones
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Table 1 The growth value of industrial output value in China’s provinces and the corresponding environmental effects

Bl FMH Industrial output value/{Z 70 IR0V Environmental effects/ J7 t

Provinces or cities 2005—2009 2009—2013 2013—2016 2016—2019 2005—2009 2009—2013 2013—2016 2016—2019
IIFR 6097.40 7951.47 2045.09 5954.87 25334.19 27267.08 6562.67 17900.26
)] 1494.99 2401.99 784.73 2624.93 16125.42 16154.67 3231.65 7965.83
i) 1281.00 2237.42 723.32 2135.58 4176.67 5145.54 1506.71 3980.84
L 4296.32 6679.03 1829.42 5080.85 22127.98 26222.88 6289.98 17371.59
I 1744.35 2474.99 546.84 1426.46 10944.10 10245.64 6289.98 17371.59
uT 2655.31 4453.93 1308.63 2443.73 9344.68 11098.80 3105.87 6914.01

http ; //www.ecologica.cn



14 4] WREER A5 A PR T W HE RO M DN 38 SRR S R4 =) 5821

Bl F{H Industrial output value/{Z7G FEE0% Environmental effects/ J7 t

Provinces or cities 2005—2009 2009—2013 2013—2016 2016—2019 2005—2009 2009—2013 2013—2016 2016—2019
K 637.33 1040.63 300.01 861.41 2111.26 2231.94 453.93 985.81
BT 1843.57 2020.36 431.44 885.98 6407.09 5791.73 1229.51 3092.95
e 908.97 1406.70 400.40 1240.06 10312.04 12276.93 3083.56 10458.14
TH 183.08 308.09 86.91 281.99 2520.80 3371.63 1008.18 3452.20
Hilr 557.00 788.09 201.51 523.39 4355.69 4452.50 1165.82 2780.12
Wi 774.84 1073.07 290.89 830.53 5326.64 6838.16 2546.86 6876.61
i 457.01 700.17 221.84 696.53 1893.79 2349.80 674.83 1744.65
1L 7054.80 9879.81 2734.84 8771.75 19599.05 21414.39 4853.79 12579.37
LR 1769.63 3297.62 1065.06 3341.27 6684.67 6905.14 1748.01 4536.12
it 1903.74 3478.85 1103.50 3568.86 10233.02 11872.00 2111.85 5245.67
| 2031.20 3580.19 1062.04 3043.66 10176.52 10295.70 2030.43 4085.14
WL 4826.19 6275.49 1693.66 5301.10 2893.02 3178.20 796.38 2276.87
AN 1253.42 2183.26 683.60 2081.70 4109.44 4522.41 1220.65 3238.63
i) 2024.45 3619.10 1185.91 3577.09 8580.53 9537.33 1911.56 4972.62
b 2404.08 3934.31 1287.20 4318.13 6125.62 6783.15 1746.93 4614.28
IR 8573.04 11574.47 2784.53 9527.23 16206.55 17582.58 3813.80 9795.72
Il 1080.31 1872.08 559.28 1616.00 6151.51 7282.42 2059.64 5810.80
M 410.36 792.50 297.14 1006.27 3740.83 5252.52 1059.01 2723.66
ZH 913.51 1349.88 401.48 1166.59 7941.46 6980.55 1476.59 3869.57
Jurmt 1109.56 1301.59 343.49 1027.19 3013.97 2076.72 315.94 771.18
K 1504.22 2338.54 710.44 1842.22 3528.99 4496.23 1221.47 2946.34
L 2957.36 3419.70 791.49 2340.90 6446.02 5933.61 1230.39 2964.29
Gi/N 1008.79 1555.98 523.93 1632.77 2893.02 3178.20 796.38 2276.87
idee] 1502.52 1977.04 567.68 1687.04 675.05 755.63 197.10 559.88
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Fig.3 Total industrial carbon emissions by provinces in China
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Fig.4 Environmental effect and influence coefficient in the process of industrial growth of provinces and cities in China from 2005 to 2019
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Fig.5 The amount of industrial carbon emission transfer of provinces and cities from 2005 to 2019
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Fig.6 The spatial pattern of transfer amount of industrial carbon emission in each province from 2005 to 2013 and from 2013 to 2019

—o— FfgFE  —e— B —=— fRERHE

ES S
dl]| B
it Wit
e e
i Wi

i ) o SBAAT

o i)
AN L]

7 2005—2019 SR EFS A EPREERE Tl =B HE B E/x10% 1
Fig.7 The transfer amount of carbon emission of high, middle and low energy consumption industries in provinces and cities of China

from 2005 to 2019

I A M LY F A2 1 AR P A BE R B S e iR 22 , WL D PR BRI Rl A 57 Bl b A BE AL , - %o 43
WA A T SRR e REAE L AR S A Ry b S B R PR A% | LU ZR AL o R ™l e A ML,

http ; //www.ecologica.cn



14 4] WREER A5 A PR T W HE RO M DN 38 SRR S R4 =) 5825

AT 2005—2019 44548 13 = REARE L AR HE B A5 56 g R CaniE 8 (&1 9) , T LK 30 448 17 Xl 43
R = RPAL S—FR  RERE M R HE R e AR — T AR A 0, T 3 [ 5k B4 X i REE L
KR, B REFE b B A M X — 2R XA 3 i LB IR PR R AR R TS —
Ao BB RO m RERE M A HE O A R — Ty R B A, X — R S 3 A v YRR
T L) R SR A B AR & IR X s R R IR R X 5 =R iR AR B HE R A A I A — T
DX T] P, U B 3 648 103 11 1 REAE P Ml 76 T AR N R A R IR i A8 31

£ 24000 - w WL BOMAEEAEROLE e SRR H Al B G5 IR 1R O T T FE D ol
= R R I o A GOREHAREI Tl = AR A & R ol
£ 20000 |-
E [
08 2 16000
S E
%g 12000
5 [ |
B 8000 -
| |
% -
= 4000 - i
= i 1. = -I-llll_l - | N
HPREIKREERRERAZIDNOCERERNESKIAKEISJEZEEYAEZEER
EHLLEﬁiEE%KHEﬁﬁﬁ{ FEEHSEBEEES HEE K& £ K

4417 Provinces or cities

8 2005—2019 FHEMB A SEEI L= InAIMENE

Fig.8 The inflow of carbon emission of high energy-intensive industries in provinces and cities of China from 2005 to 2019
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Fig.9 The outflow of carbon emission of high energy—intensive industries in provinces and cities of China from 2005 to 2019
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Fig.10 Carbon emission transfer amount of typical industries in China’s provinces from 2005 to 2019
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