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Analysis on the transfer and driving factors of embodied carbon dioxide emissions in manufacturing along the Belt and Road
initiative. ZHAO Shu-yuan', CHEN Cong!", GUO Chen-yu', DONG Cong®, ZHOU Tian-feng' (1.School of Economics and
Management, University of Science and Technology Beijing, Beijing 100083, China; 2.School of Management, Guangdong
University of Technology, Guangzhou 510520, China). China Environmental Science, 2026,46(2): 1125~1138

Abstract: Based on the input-output method, this study utilized the Eora database to assess carbon emissions and interregional
transfer patterns within the manufacturing industry and its sub-sectors across the Belt and Road Initiative (BRI) countries from 2007
to 2017. The structural decomposition analysis was employed to identify the key driving factors underlying changes in embodied
carbon emissions, while the effects of five distinct trade-related mechanisms on the embodied carbon emissions within industrial
chains of key BRI countries were explored in depth. The results indicate that embodied carbon dioxide emissions within the
manufacturing industry along the BRI increased by 25.19% over the study period, while a net emission reduction of 361.09Mt was
achieved, reflecting a transition towards a consumption-driven emissions structure. Embodied carbon dioxide emissions within the
manufacturing sector have increasingly shifted from mid-end manufacturing industries, such as Petroleum, Chemical and
Non-Metallic Mineral Products(C7), Metal Products(C8), and Electrical and Machinery(C9) to downstream sectors, including
Agriculture (C1), Food and Beverages (C4), C9, and Construction (C14). In addition, the embodied emission outflows from upstream
energy industries, particularly Electricity, Gas and Water (C13), to manufacturing industries such as C4and CO9has intensified.
Therefore, the development of the manufacturing sector along the BRI needs to place greater emphasis on cross-border collaborative
emission reduction across upstream and downstream industries. For the manufacturing industry as a whole in the BRI region, the per
capita demand effect was the dominant factor of embodied carbon emissions, contributing an increase of 4323.27Mt, while the
emission intensity effect exerted a substantial mitigation influence, reducing emissions by 3199.96Mt. Although the key drivers of
embodied carbon emissions differ across major BRI countries, the forward linkage effect universally promotes emissions, while the
backward linkage effect suppresses them. This contrast underscores the critical importance of developing green supply chains within
international trade networks. Accordingly, this study proposes targeted policy recommendations for the low-carbon transition of the
manufacturing industry along the BRI, highlighting the need for differentiated emission reduction strategies tailored to national and

sectoral conditions.
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Table 3 Top 20sector-level pathways of embodied carbon transfers in manufacturing export trade along the BRI, 2007~2017
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Table 4 Top 20sector-level pathways of embodied carbon transfers in manufacturing import trade along the BRI, 2007~2017
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i 3 B BEREEMY W H B B MY i 3 s BEEEMY
1 CHN13 THA9 5.60 CHNI13 THA9 6.24 CHN13 SGP9 5.85
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3 CHN9 THA9 4.52 CHN9 THA9 522 CHN9 SGP9 4.41
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5 IDN9 SGP9 273 RUSI3 CHN9 4.16 RUSI13 CHN9 4.29
6 MYS9 SGP9 2.64 RUS7 CHN9 347 CHN9 THA9 4.24
7 RUSI3 CHN9 2.57 INDI3 CHN9 2.96 IND13 CHN9 4.01
8 BLR13 RUS9 243 CHNI13 IND9 2.88 RUS7 CHN9 3.60
9 CHNI13 MYS9 235 UKR3 RUS9 2.59 MYS13 CHN9 2.63
10 CHN13 IND9 223 CHNI13 MYS9 251 CHNI13 IND4 2.50
11 RUS7 CHN9 2.15 BLR13 RUS9 2.50 IDN9 SGP9 248
12 UKR8 RUS9 2.11 MYS9 SGP9 2.10 MYS9 CHN9 239
13 UKR3 RUS9 2.03 MYS9 CHN9 2.08 MYS13 SGP9 2.11
14 UKR3 POL7 1.91 UKR3 POL7 2.07 MYS9 SGP9 2.00
15 MYS9 CHN9 1.80 MYS13 CHN9 2.06 CHN13 IND7 1.87
16 BLR13 RUS4 1.77 IDN9 SGP9 2.00 IND13 ARE9 1.85
17 RUSI3 SVK7 1.52 UKRS RUS9 1.97 RUS7 CHN4 1.79
18 MYS13 SGP9 1.48 MYS13 SGP9 1.94 RUS8 CHN9 1.78
19 CHN7 THA9 1.47 BLR17 RUS4 1.83 CHNI13 MYS9 1.71
20 CHNB THA9 1.34 BLR13 RUS4 1.76 KAZ8 CHN9 1.61

R T G BRe Al — B HE M B B 5 AT Sy
AT IR B, B 25t PR DB 21 1R S 54T,
KA ML MERIEE T 2007 450 2012 4EF1 2017
Al — B I P IR AL o W 45 b TR P 4%
TG AR OR (1352248 45%), R R FA A 194 2 e
RS B KT VIS 1R DA s i ) 24155 00, BT 30 43
(I A LRSN3R S B B 3 R T RS 45 e
R B KINET 200 4530 R ER AR« —
EE VAR S B R P BN SR AR I A I N
SR EE RIS FEAE 2007~ 2012 4F 5 FatadA, i
2012~2017 FERN, B HAE DI N B3 AR i .
[ s AR ER B 1 2007 £EA1 2012 41 24 F125 A FF%

22017 1 17 AN [RIRE SR DI 1B A e 2R
TN 3 B EBCRITRT 200 BT,
Wy B AR T R BT AR R Ak
FEHP Y 24 B 5 G () [E % P CHNO, RUS7, CHN7,
CHNS, RUS4, RUS9 I CHN13 #5221 10 KA

Jeg 7 b MRS ARl — B R AR e 72
¥y AR AL, 5y — 5 T AR R B [ 523 Ak
B i ORH SR TV TR AR L 50 AME S
TERRIE, CHN13 B FARRIIE, B il i
(R B30T, B L B ORRER T e —
AIE YRR ) < B A



1132 o 3

R 46 %

R5 “—H—HEIELVREBHSNESE
Table 5 Social network parameters of embodied carbon

transfers in manufacturing sector along the BRI
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Fig.3 Social networks of embodied carbon transfers in
manufacturing sector along the BRI
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Fig.4 Driving factors of changes in embodied carbon

emissions from the manufacturing sector along the BRI,
2007~2017
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Fig.5 Driving factors of changes in manufacturing embodied carbon emissions in key BRI countries, 2007~2017
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