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Abstract

Against the backdrop of the in-depth advancement of the “Double Carbon” Goals and Hunan Prov-
ince’s “Three Highs and Four New Strategies,” modern prefabricated buildings, as the core carrier
of green construction in New Hunan, face multiple uncertainties such as technological iteration, cost
fluctuations, policy adaptation, and extreme climate challenges. Based on uncertainty theory and
collaborative innovation theory, this study constructs a “technology-industry-policy-market” four-
dimensional collaborative mechanism to systematically deconstruct the core contradictions in Hu-
nan’s prefabricated building green construction: at the technical level, there are risks such as insuf-
ficient adaptability to hot and humid climates and lagging digital transformation; at the economic
level, it is constrained by high full-cycle costs and long return-on-investment periods; at the policy
level, it faces the phasing out of subsidies and lagging standard systems; and at the environmental
and social levels, it is confronted with dilemmas such as extreme weather impacts and low public
acceptance. The study proposes targeted collaborative paths: through deepening the integration of
industry, academia, research, and application to tackle localized technologies, building a risk-re-
sistant industrial chain featuring “leading chain enterprises + specialized, refined, characteristic,
and innovative firms”, designing flexible policy toolkits and market-based risk hedging instruments,
and constructing public participation mechanisms and talent reserve systems, a multi-stakeholder
uncertainty response system with coordinated actions is formed. The research shows that focusing
on the construction of a collaborative mechanism for uncertain factors can effectively enhance the
system resilience of prefabricated building green construction, provide theoretical support and
practical solutions for Hunan to break through the bottlenecks of “difficult technical adaptation,
difficult cost control, and difficult policy coordination”, and help achieve the deep coupling of con-
struction industry modernization and the “Double Carbon” Goals.
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