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Abstract: Analyzing the characteristics of carbon emissions is essential for developing “dual
carbon” strategies. In order to identify the life-cycle carbon emission characteristics of build-
ings in Qingdao, based on domestic and international carbon emission calculation standards
and methods, combined with the available Qingdao data, a suitable method for carbon emis-
sions accounting of civil buildings in Qingdao was proposed to analyze the characteristics of
operational and embodied carbon emissions quantitatively. The results indicated that the to-
tal carbon emissions from civil buildings in Qingdao during the operational phase in 2023
were 1. 8 times higher than those in 2009. Per capita carbon emissions reached 2. 04 t, which
were below the average level for northern Chinese cities with heating systems. Operational
emissions peaked in 2022. Total embodied carbon emissions in 2023 was 2.5 times higher
than those in 2009 and continued to increase. Based on the carbon reduction effect evaluation
of existing energy-saving and emission reduction actions and technologies for buildings in

Qingdao. policy recommendations were proposed to help achieve the carbon neutral target on
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schedule. These recommendations provide relevant management departments with data ref-
erences and a scientific basis for clarifying the “dual carbon” pathway in the building sector.
Key words: carbon neutrality; carbon emission characteristics; life-cycle carbon emission

accounting; civil building; embodied carbon
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