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Research on Multi Subject Collaboration Model for Low Carbon Management of Construction
Projects under the Framework of Collaborative Governance Theory
Tiejuan Shen
Shanghai Xingri Construction Engineering Co., Ltd.

[Abstract] Objective: To address the challenge of inefficient collaboration among multiple stakeholders in
low—carbon management of construction projects, this study aims to explore a multi stakeholder collaboration
model based on collaborative governance theory to enhance the carbon reduction performance of the entire life
cycle of buildings. Method: Construct a theoretical framework of "subject mechanism technology" collaborative
governance, and use system dynamics methods to establish a simulation model to simulate the dynamic
evolution of key variables under different collaborative scenarios. At the same time, combine case analysis to
empirically test the theoretical model. Result: Simulation and case studies show a significant positive correlation
between the level of multi—dimensional collaboration and low—carbon performance. In the "strong synergy"
mode, carbon emission intensity can be reduced by about 51% at the end of the forecast period (compared to the
baseline scenario); The case analysis also confirmed that the collaborative mechanism can bring sustained
emission reduction during the operation phase (with a cumulative decrease of 22.1% during the observation
period). Conclusion: Effective collaborative governance is the key to deep decarbonization of buildings. By
building a clear network of entities with clear rights and responsibilities, designing incentive compatible
collaborative mechanisms, and integrating intelligent technologies such as digital twins, blockchain, and artificial
intelligence, it is possible to systematically overcome collaboration barriers and drive the green and low—carbon
transformation of the construction industry.
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