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Abstract

To meet the new requirements of green development and sustainability in the construction industry,
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prefabricated construction has been increasingly promoted as an efficient and low-pollution con-
struction mode. Meanwhile, with the integration of next-generation digital technologies into the pre-
fabricated building production process, the supply chain urgently needs digital transformation to im-
prove overall efficiency. This paper constructs a two-tier supply chain consisting of a prefabricated
component manufacturer and a general contractor, and investigates firms’ optimal decision-mak-
ing during the process of digital transformation. Furthermore, government intervention and infor-
mation-sharing scenarios are incorporated to comparatively analyze the impacts of different mech-
anisms on the level of digital collaboration within the supply chain and the profits of its members.
The results indicate that both the government’s dynamic reward and punishment mechanism and
the information sharing mechanism can effectively incentivize the prefabricated component man-
ufacturer and the general contractors to increase their digital investment efforts. However, the ef-
fectiveness of government incentives is highly sensitive to the lower bound of the dynamic reward-
penalty scheme, and an “incentive - crowding-out” effect may arise under certain conditions. The
findings provide managerial insights for the digital transformation of prefabricated building supply
chain members and for the government to formulate reasonable incentive policies.
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Figure 1. The optimal time trajectory for digital collaboration in the prefabricated
building supply chain
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Figure 2. Revenue of the precast component manufacturer and the general contractor
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Figure 3. Threshold effect of government reward and punishment minimum
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