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From Neighbors to Partners: Research on Inter-governmental Collaborative
Governance of Regional Air Pollution Based on Quantum Game

Huang Dingxuan, Tan Binqiang

(School of Management, Chongging University of Technology, Chongqing 400054, China)

Abstract: The issue of free-riding often exists in regional air pollution collaborative governance. To effectively address this issue, a quantum
game model involving two heterogeneous governments was constructed using quantum game theory. The consideration of entangled states was
discussed separately, and the game results were locked into a quantum version of cooperation strategies through strategy expansion. Based on the
interpretation of quantum strategies and quantum entanglement, explicit provisions for the “entanglement agreement” in intergovernmental
collaboration were made. The results show that entangled states and quantum strategies can effectively address the free-riding issue of
governments. Quantum entanglement and quantum strategies, through interest association and index quantification, can avoid the issue of “moral
hazard” and strengthen the binding force on both governments to fulfill their responsibilities. Based on the conclusions, three policy implications
were proposed; promoting the digital transformation of local governments and establishing an air quality information-sharing platform, improving
the performance evaluation and accountability mechanism for collaborative air pollution governance, fostering regional identity and establishing
intergovernmental trust. These implications provide decision-making references for advancing regional air pollution collaborative governance in
China.

Keywords : regional air pollution; collaborative governance; “free-rider” ; quantum games; quantum entanglement
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