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Features, Mechanisms, Challenges, and Responses of the Spatial Jobs—housing

Relationship: A Network Perspective
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Abstract: Scientifically guiding the dynamic evolution of the spatial relationship be-
tween employment and residence is essential for mitigating the adverse effects of im-
balances in megacities. This necessitates a deep understanding of the underlying
mechanisms shaping this spatial configuration. Adopting a network-based perspective,
this study leverages mobile signaling data to empirically examine the employment -
residence spatial network in Shanghai, with the aim to uncovering its formation
mechanism. The spatial characteristics of the network are analyzed. The results re-
veal a dual pattern of convergence and divergence among nodes, a combination of
centripetal and dispersed structures among edges, and an overall core-periphery struc-
ture characterized by one dominant core and multiple secondary clusters. Statistical
modeling is employed to explore the mechanisms underlying network formation. The
analysis shows that network link generation follows a pattern of homogeneity, and
their spatial characteristics are primarily shaped by housing prices. This distribution,
when superimposed with the monocentric concentration of employment, jointly pro-
duces the current "one-core —multi-cluster" network morphology. Building on these
findings, the study further examines three key challenges facing the current
employment—residence configuration: spatial imbalance, traffic congestion, and socio-
spatial inequity. Simulation-based scenario analysis is employed to explore the poten-
tial trajectories of the network under alternative planning strategies, offering recom-

mendations for optimization.
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Fig.2 Spatial patterns and intensityof job—housing edges in Shanghai
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Fig.3 Spatial patterns of job—housing networks, edge intensity, and community detection results in Shanghai
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Fig.4 Fitting results of top 6 employment nodes by size of working population
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Fig.7 Average commuting distances of employment nodes, residential nodes, and job—housing edge intensity under different scenarios
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