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Inter-regional Flow of Embodied Energy in Construction Industry
Trade and Its Driving Forces in China

LI Zhaocheng
(Institute of Innovation and Development , Henan Academy of Social Sciences , Zhengzhou 451464 ,Henan ,China)

Abstract: Based on the methods of the multi-regional input-output model, the modified hypothetical extraction method
and the Moran index, this paper uses the energy consumption data from the construction industry across 30 provincial-
level regions in China from 2012 to 2022 to analyze the spatial correlation effects of energy changes. Then, it uses the
multi-regional input-output table in China from 2012 to 2017 to calculate the embodied energy consumption of provincial-
level construction industry trade, analyzes its flow network and spatial characteristics. On the basis of the above, it
constructs a driving force coefficient model for embodied energy flow in construction industry trade, and classifies the
driving force types of the provincial-level construction industry. The main conclusions include that: 1) The embodied
energy consumption of provincial-level construction industry trade in the eastern and central regions are higher than that
in the northeastern and western regions. Except for Jilin, Heilongjiang, Beijing, Shanghai, Gansu and Jiangsu, all other
provincial-level regions show an upward trend in the embodied energy consumption of construction industry trade. 2) The
number of embodied energy flow paths of the inter-provincial construction industry trade exceeds 400 annually. 263 flow
paths show the upward trend and 343 flow paths show the downward trend. The embodied energy flow paths of the inter-
provincial construction industry trade from Chongqing to Guangxi, Chongqing to Xinjiang, and Zhejiang to Henan rank
as the top three. Additionally, there is a significant positive spatial correlation in changes in construction industry energy
consumption across provincial-level regions. 3) The roles of the provincial construction industry are different. There are
15 supplies and 15 receivers of embodied energy in construction industry trade. 4) The construction industries of Chinese
provinces exhibit different types of influence on the embodied energy flow in trade within the economic system. 10
provincial-level regions, mostly concentrated in the eastern and western regions, play a driving role, with Chongqing,
Ningxia, and Jiangsu being the top three provincial-level regions with the strongest driving force.

Keywords: embodied energy; flow network; construction industry; multi-regional input-output model; modified

hypothetical extraction method; Moran index
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Tab.3 Change of embodied energy consumption of construction industry trade
in 30 provincial-level regions of China from 2012 to 2017

OIS ARAEIREE (%) HE4 AU AR (%) HE# A AR (%) Hi4

RIS AR (%) HE# A AR (%) HeH

P1 -13.55 28 P7 -19.85 30 P13 16.87 18 P19 19.78 16 P25 66.02 4

P2 2.03 24 P8 -15.27 29 Pl4 45.22 8 P20 188.44 1 P26 58.54 5

P3 16.22 19 P9 -10.51 27 P15 6.94 21 P21 41.03 9 P27 -10.03 26

P4 5.13 23 P10 -2.67 25 P16 18.03 17 P22 39.68 10 P28 94.24 2

P5 50.42 7 P11 10.74 20 P17 34.37 11 P23 26.08 14 P29 28.70 13

P6 28.84 12 P12 6.80 22 PI8 22.31 15 P24 52.99 6 P30 66.20 3
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Fig.2 Embodied energy flow networks of 30 provincial-level construction industry in China from 2012 to 2017
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Fig.4 Change of embodied energy flow network of construction industry trade
in 30 provincial-level regions of China from 2012 to 2017
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