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Abstract

As a key industry in global carbon dioxide emissions, the construction sector plays a pivotal role in achieving the “dual carbon” goals
through its transition toward low-carbon development. Prefabricated construction, as an industrialized building method, remains
controversial regarding its actual carbon emission performance throughout its entire lifecycle. Based on the principles of green
building and the theory of life cycle assessment, this study establishes a targeted carbon emission accounting model. Comparative
analysis between typical prefabricated concrete buildings and traditional cast-in-place buildings reveals that while prefabricated
construction generates incremental emissions during the material production phase, its overall lifecycle carbon emissions significantly
decrease due to improved construction efficiency and operational performance, demonstrating high recycling potential. The findings
highlight the low-carbon attributes of prefabricated construction and provide critical directions for integrated design, industrial chain
optimization, and circular economy models.
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