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Abstract

In recent years, global climate change has become an increasingly serious problem. Developing countries
have assumed excessive responsibilities for carbon emissions under the principle of producer
responsibility. A system that considers material flows to establish the responsibility for carbon emissions
more accurately and fairly was proposed. In this study, the embodied carbon emissions (ECEs) of
aluminum-containing commodities (ACC) in China’s international trade from 2008 to 2017 were analyzed
via material flow analysis. The carbon emission coefficients of China’s imported and exported ACC were
calculated and discussed. The main conclusions were as follows: (1) The annual imported and exported
aluminum in ACC showed a fluctuating growth from 2008 to 2017. Overall, China imported a large
amount of alumina and exports a large amount of aluminum-containing end products (ACEP) and semi-
products (SP). (2) The imported and exported ECEs of ACC were mainly due to ACEP, which account for
57% and 68% of the imported and exported ECEs of ACC, respectively. (3) The ECEs of ACEP in
international trade were mainly associated with vehicles, manufacturing equipment, and aircraft. (4) The
share of exported and net exported ACC’s ECEs in domestic carbon emissions (calculated using the
principle of producer responsibility) also increased from 1.3 and 0.9% to 2.8 and 1.7%. In addition, a more
accurate share of international carbon emission responsibility was discussed, and policy
recommendations to reduce carbon emissions and actively respond to global climate change were
provided.

Full Text
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Figure 1

Aluminum material flows of China’s imports from 2008 to 2017.
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Aluminum material flows of China’s exports from 2008 to 2017.

Page 4/7



Oevanin Abunsing Ukeeania
sa2Te ELT B2 Ty

Bauuile

South Americn
usT Ty 1227

African
088 Ty
2008
China
ACEP Iy
part
Tnsio Tg EERTR
b
SITg
North
i LI
I8 T
North Americ;
5
btk u‘..‘\’i Tg 149 Tg
Cceania Abunilan
583 Ty ST
Haixile
108
; 11
4 ‘-1‘\‘1'}1 2010 China
231 Ty ACEP China impors
2470 Impart
ALY 39.60 Tg By
I
South America
0.6 Ty
Europe
145Tg
Narth America
£
South
w12 w13
fmmpart i
impart
TE4Ty 1842Tg 026 Ts
. Somth Amcrics
Alrican 021 Ty
038 Tg Hrwe
Europe 49Tg
Led Ty Afriean
232 Tg AT
North America North America AOS
0.80 Tg 184 Ty AT Tg
South America
12Ty Ayl
6307,
Oceanls L
RN Bauxite
T30
Asia ACEP 2014 2018
70Ty 2564 Tg China China
mpart
10947y et
A African
1Ty 011 Ty
|'""‘i!f op North -\IIT\Ir"ﬂF: Sp
La Ty LAty 35T
African ADS urope
uy Tg — ADS
.25 Ty 03T T ¥ 034 Tg
Sauth America ;
044 T :’;‘;‘1{"
Afrlean fadiig
052 Ty -
81Ty
Oeanin
10277y
- Exrope 1017
€ 1992 Tp China
ACEP Impari % Import
00 TE 2931 Tg 12681 Ty
Asia
1388 Ty

[

EEIEN
A0S
03Ty

Narth Amset

006

Oxeanin

Furope 5P 87Ty

BTy Ty African - -
L1 T

Figure 3

Embodied carbon emissions of aluminum-containing commodities imported to China in 2008—-2017.
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Embodied carbon emissions of aluminum-containing commodities exported from China in 2008—-2017.
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Figure 5

Uncertainty of China’s aluminum material flows in 2017. Upper, lower, and middle lines of the boxes are
the third quartile, first quartile, and median of the data, respectively. Ma: maximum value; SD: standard
deviation; Mi: minimum value.
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