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A Spatio-Temporal Analysis of Urban Development Quality in Iran’s Provincial
Capitals: The Role of Infrastructure, Governance, and Socioeconomic Factors
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Abstract: This study examines the spatio-temporal patterns of urban development in the centers of 31 Iranian
provinces during the period 2001-2023 using spatial econometric methods. The study employs the spatio-
temporal autoregression (STAR) model to analyze spatial dependencies and temporal dynamics affecting the
composite urban development index. The findings show that urban development in Iran exhibits strong spatial
dependence (p = 0.351), indicating that each province is significantly affected by neighboring provinces'
conditions. The temporal inertia (¢p = 0.285) demonstrates the persistent effects of development policies over
time. Among the influential factors, the development budget and provincial gross domestic product have the
greatest impact on urban development. Infrastructure variables, particularly road density, show the strongest
spatial spillover effects, while population growth has a weakly negative effect. The results reveal the formation of
spatial development clusters, with central provinces emerging as advanced poles and eastern/southern border
provinces as less-developed areas. Through spatio-temporal analyses, this study proposes three policy categories:
regional integration based on spatial dependencies, smart resource allocation emphasizing high-spillover projects,
and data-driven governance for spatio-temporal monitoring of development indicators. These findings provide a
scientific basis for designing Iran's smart regional development roadmap.
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