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Abstract

The deep-seated cause of urban traffic congestion lies in the spatiotemporal heterogeneous mis-
match of supply and demand in complex adaptive systems. Based on the perspective of technology-
institution coordination, this paper constructs a four-dimensional analytical framework of infor-
mation, rules, behavior and structure, focusing on the core contradiction of algorithmic fairness.
The study finds that digital technology alleviates congestion through four paths: feedback enhance-
ment, road right redistribution, decision environment optimization and governance networking,
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among which algorithm scheduling is the core carrier. However, efficiency-oriented algorithm op-
eration endogenously produces fairness risks. The solution lies in promoting the in-depth adapta-
tion of algorithm and institution through whole-chain ethical regulation, and adopting differenti-
ated governance solutions according to local conditions.
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