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Knowledge Spillover and Innovation Externality of Central Cities in City Clusters
ZHAOQ Peipei, JIANG Manqi
(Nankai University, Tianjin 300071)

Abstract: Against the background of growing emphasis on the radiating and driving roles of central cities in
city clusters, the knowledge spillover of central cities can greatly reduce the original innovation costs of non-central
cities. If non-central cities can effectively absorb the knowledge spillover of central cities, it will have a positive
impact on narrowing the innovation capability gap between cities. Therefore, how to leverage the innovation
externality of central cities and improve the innovation efficiency of non-central cities is a crucial issue for the
development of new quality productive forces in city clusters, and is also of great significance for achieving the goal
of coordinated regional innovation development.

This paper constructs a theoretical model based on the new economic geography framework that can separate
the knowledge spillover and absorptive capacities of central and non-central cities in city clusters. This model
illustrates the innovation externality effect generated by the knowledge spillover of central cities in city clusters, as
well as the moderating roles played by absorptive capacity, transportation convenience, and marketization level.
Using the data of R&D investment and patent output of 18 major city clusters in China from 2007 to 2021, the
findings reveal that the knowledge spillover of central cities in city clusters can enhance the innovation output of
non-central cities. The improvement in the absorptive capacity of non-central cities, the transportation convenience
between central and non-central cities, and the higher marketization level of city clusters can amplify the knowledge
spillover externality of central cities. The knowledge spillover from central cities primarily enhances the innovative
output of non-central cities through three mechanisms: increasing firm profits or reducing production costs,
strengthening R&D investment, and promoting technological agglomeration. Heterogeneity analysis reveals that city
clusters with a high level of marketization, a short distance between their central and non-central cities, complete
innovation infrastructure, coordinated spatial functional division of labor, polycentric spatial structure, and
optimized industrial structures can make better use of the knowledge spillover of central cities to boost the innovation
output of non-central cities.

The conclusions of this paper offer valuable implications for strengthening the knowledge spillover of central
cities, guiding the formation of innovation echelons among cities of different sizes, and enhancing the innovation
capability of city clusters. Finally, this paper puts forward policy suggestions from three aspects: optimizing the
division of urban functions and promoting the orderly transfer of industries, improving the infrastructure construction
of city clusters to facilitate communication between central and non-central cities, and constructing industrial chains
with city clusters and strengthening urban innovation collaboration.

Keywords: city cluster; knowledge spillover; absorptive capacity; innovation; innovation externality;

coordinated development
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