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Drivers Identification and Evolution Simulation of Embodied Car-
bon Emissions in China’s Infrastructure

— A Case Study of Road and Power Infrastructures
ZHAN Yan-hong, ZHOU Jiong-liang, SUN Chuan-wang

Abstract: Infrastructures are significant engineering characterized by public, universal, and foundational fea-
tures. They are also fixed assets that contain substantial embodied carbon emissions. Faced with increasingly
stringent constraints on carbon emissions, reasonable control of embodied carbon growth in infrastructure is
of significant importance for carbon reduction. This article assesses and decomposes the carbon stocks and
carbon increments of China’s infrastructures during 1993—2023, taking the road and power infrastructure as
examples. The evolution scenarios of carbon stocks and carbon increments are simulated and analyzed. The
results indicate that: Firstly, China’s road and power infrastructures are estimated to embody a carbon stock
of approximately 4. 534 billion to 5. 677 billion tons in 2023. The capital scale, material scale, and output
scale are the main factors that drive the carbon increments up in infrastructures, while the driving down fac-
tors are capital carbon intensity and material intensity. Secondly, compared with power infrastructures, both
the scale and intensity factors have more significant impacts on the changes in road infrastructures’ carbon
stocks. Thirdly, under different scenarios, infrastructure-related carbon stock in China is expected to exhibit
a sustained upward trend through 2030. However, the evolution paths of carbon increments vary signifi-
cantly. Under the scenario considering technological improvements related to new infrastructure development
and low-carbon technology innovation, the carbon increments in infrastructures are projected to decline
steadily before 2030. While in other scenarios, the carbon increments will continue to grow. The findings of
this paper provide important insights for balancing the stock and increment of infrastructure and promoting
low-carbon development of infrastructure.

Key words: infrastructures; embodied carbon; carbon emission space; factor decomposition; scenario

simulation
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