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Abstract

Against the increasingly severe backdrop of global climate warming and energy shortages, achiev-
ing green and low-carbon practices in the construction industry and in people’s daily lives is not
only a strategic priority at the national level but also a critical challenge for the future development
of all humanity. As an emerging technology empowering the construction sector, artificial intelli-
gence (Al) can serve as a digital model to perform dynamic prediction analysis of carbon emissions
and optimize energy-saving pathways in buildings, achieve more reasonable carbon weighting for
building components and more energy-efficient construction processes. Research indicates that
real-time carbon management in China’s construction industry faces multiple challenges, including
complex and variable emission factors, additional costs for carbon monitoring, and difficulties in
intuitive, real-time observation of emission levels. Building upon real-time sensing systems for
emission observation, Al leverages technologies such as smart energy management systems and
blockchain to simulate carbon emission scenarios using existing data. This provides reliable and
precise emission metrics while enabling deep integration of emission logic with machine learning.
Such integration facilitates the establishment of a more transparent carbon emission quota disclo-
sure system, accelerating the implementation of China’s “dual carbon” goals (carbon peak and car-
bon neutrality) in construction. Consequently, this advancement will drive rapid progress in carbon
management technologies toward digitalization, intelligence, low-carbonization, and full lifecycle
management.
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