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Figure 1 Energy consumption on the production side and the consumption side in the nine provinces of the Yellow River Basin, 2007-2017
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Figure 2 Transfer amounts of the top three energy-consuming sectors in the Yellow River Basin (Mt)
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Table 2 The trade energy consumption balance sheet of the top three energy consumption sectors in the industrial chain network of

the Yellow River Basin
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Table 3 The trade energy consumption balance sheet of the top three energy consumption sectors in the industrial chain network
between the Yellow River Basin and external regions
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Figure 3 Contribution of different production levels to final energy demand in the Yellow River Basin
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Table 4 Top 50 critical paths of energy consumption in the Yellow River Basin (Mt)

b Fe e #e T 24 TS Kt e i Z9
1 2139.6 SXxS8—SXxS15 pL 26 418.5 GSxS8—GSxS15 pL
2 2010.0 SCxS7—SCxS15 PL' 27 414.0 SCxS6—SCxS18 PL'
3 1732.8 SCxS8—SCxS15 PL' 28 412.6 SXxS6 PL’
4 1449.2 SDxS7—SDxS15 PL' 29 411.7 NMxS15 PL’
5 1315.7 SDxS8—SDxS15 PL' 30 404.6 SCxS7—SCxS7—SCxS15 PL’
6 1169.0 NMxS8—->NMxS15 prL' 31 397.6 SX*xS8—>SXxS8—>SX*S15 pPL’
7 997.3 NMxS7—>NMxS15 prL' 32 394.8 SNxS8—SNxS15 PL'
8 790.8 HAxS7—HAxSI15 prL' 33 391.3 HAxS10—HAXS10 pPL'
9 647.3 SDxS6—SDxS18 prL' 34 370.3 SCxS9—SCxS15 pPL'
10 639.0 SDxS10—SDxS10 PL' 35 359.2 SCxS8—SCxS8—SCxS15 PL’
11 628.2 SDxS8—SDxS10 PL' 36 344.8 HAxS3—HAXS3 PL'
12 577.7 QHxS8—QHxS15 PL' 37 342.6 NMxS18—>NMxS18 PL'
13 533.4 HAxS8—HAXS15 PL' 38 336.0 HAxS18—HAxS18 PL'
14 529.0 SDxS9—SDxS15 PL' 39 329.7 SDxS4—SDxS4 PL'
15 523.0 SDxS18—SDxS18 PL' 40 329.6 SDxS6—SDxS6—SDxS18 PL’
16 507.9 SDxS3—SDxS3 PL' 41 323.6 NXxS8—>NXxS15 PL'
17 504.8 SCxS15 prL 42 314.9 SDxS6—SDxS15 pPL'
18 486.9 SDxS8—SDxS8—SDxS15 pPL’ 43 305.1 SCxS18 pPL’
19 465.4 SDxS7—SDxS7—SDxS15 pPL’ 44 300.5 SDxS6—SDxS6 pL
20 464.8 SXxS7T—SXxS15 PL' 45 292.9 SXxS6—SXxS15 pL'
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23 450.1 SCxS18 PL’ 48 280.9 SDxS5—SDxS18 PL'
24 427.6 SDxS15 prL’ 49 273.3 SDxS15 prL’
25 426.4 SCxS6—SCxS15 PL' 50 269.7 SCxS6 pL’
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Embedded energy flow and its industrial chain pathways
in interprovincial trade within the Yellow River Basin

WU Leying" %2, ZHAO Yiyi"?, MIAO Changhong"?, ZHONG Zhanggqi*, DU Jin"?3
(1. Laboratory of Climate Change Mitigation and Carbon Neutrality, Henan University, Zhengzhou 450046, China; 2. Key
Research Institute of Yellow River Civilization and Sustainable Development & Collaborative Innovation Center on Yellow
River Civilization Jointly Built by Henan Province and Ministry of Education, Henan University, Kaifeng 475001, China;
3. Henan Urban Planning and Design Research Institute Limited Company, Zhengzhou 450044, China; 4. School of
Economics and Trade, Guangdong University of Foreign Studies, Guangzhou 510006, China)

Abstract: [Objective] Energy-related carbon emissions are a major cause of climate warming.
Claritying the patterns of energy embedded in interprovincial trade within the Yellow River Basin
and identifying the industrial chain pathways of key sectors are crucial for reasonably controlling
total energy consumption. This is of significant importance for achieving China’ s dual carbon
goals and promoting high-quality development in the Yellow River Basin. [Methods] Based on the
interregional input-output table data of 30 provinces in China’s mainland from 2007 to 2017, this
study applied a multi-regional input-output model and structural path analysis to explore the
change of embedded energy patterns in interprovincial trade within the Yellow River Basin and to
identify the industrial chain pathways of key sectors. [Results] (1) The Yellow River Basin as a
whole is a production-oriented energy region, with the top three energy-consuming sectors being
metal smelting and rolling processing, the petroleum and chemical industry, and the production and
supply of electricity, heat, gas, and water. (2) The embedded energy patterns in interprovincial trade
within the basin are generally efficient, extending from provinces with low energy consumption in-
tensity to those with higher energy consumption intensity. In contrast, the energy patterns in trade
between the basin and provinces outside the region showed the opposite trend. The key interprovin-
cial industrial chain paths outside the region mainly serve the final demand of the construction sec-
tor and other service industries in the southeastern coastal provinces and municipalities. (3) Within
the basin, 87.7% of energy consumption was concentrated in the top five production levels, with
key paths leading to the construction industry embedding substantial energy consumption. [Conclu-
sion] The Yellow River Basin can reduce total energy consumption by leveraging industrial chains
from low energy intensity areas to high energy intensity areas. Effective measures such as establish-
ing capital and technology cooperation systems among key provinces in the industrial chain can fur-
ther reduce overall energy consumption.

Key words: embedded energy consumption; industrial chain; multi-regional input-output; structural
path analyses; Yellow River Basin
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