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Abstract

This paper examines carbon emissions during the operational phase of residential buildings, ex-
ploring the sources, influencing factors, and carbon reduction strategies. By analyzing the main
sources of energy consumption, energy-saving improvements to building envelopes, differences in
carbon emission factors between China and abroad, and optimizing carbon reduction strategies for
residential buildings, it is concluded that the operational phase accounts for the largest share of
carbon emissions from existing residential buildings, with energy consumption primarily coming
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from heating and cooling. Building envelopes have a significant impact on residential carbon emis-
sions. The differences in carbon emissions between China and abroad suggest that my country can
learn from clean energy utilization and legislation to promote building emission reduction. Ecolog-
ical greening and renewable energy utilization are important carbon reduction strategies. Future
research should consider factors such as residents’ living habits, building envelope material up-
grades, and maintenance material selection to achieve the goal of low-carbon development for res-
idential buildings. Residential carbon reduction is a critical issue that requires balancing environ-
mental and economic benefits to promote the development of the green building industry.
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Table 1. Summary of energy consumption and carbon emissions during residential operation
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