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Analysis of Incremental Costs and Carbon Emission Factors of Green
Buildings in the Whole Life Cycle Based on AHP-PPC Model

CHEN Yuting', SUN Yongning', FENG Wanting', ZHANG Liang®, GAO Liang'
(1. Shandong Jianzhu University , Jinan ,Shandong 250000, China ;
2. Shandong Rail Transit Survey and Design Institute Co.,Lid., Jinan, Shandong 250000, China)

Abstract: Under China’ s carbon neutrality and carbon peaking strategic goals, this study clarifies the
synergy between incremental costs and carbon reduction benefits in green buildings. A hybrid AHP-PPC
model was developed within a whole-life-cycle framework, integrating subjective weighting with objective
projection pursuit to identify key influencing factors. The results show: Construction-phase drivers
include eco-material procurement and energy-efficient technology integration costs; Operational leverage
effects stem from renewable energy efficiency and building envelope thermal performance. Innovatively
combining static-dynamic analysis, this research overcomes traditional AHP limitations and proposes a
four-dimensional optimization framework ( material selection, technology adaptation, energy substitution,
performance iteration ) for cost-carbon dual optimization. The results advance life-cycle assessment
methodologies and provide actionable solutions for achieving carbon neutrality and carbon peaking in
construction.
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Fig.1 Hierarchical evaluation model of influencing

factors of incremental cost of green buildings
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