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Measurement and Comparison of Technological Innovation Capacity of Sub-provincial Cities

SUN Han'!, HAO Huali® , SUN Qiuxia'
(1. College of Mathematics and Systems Science, Shandong University of Science and Technology,
Qingdao 266590, China; 2. Jiaxiang County Big Data Center, Jining 272200, China)

Abstract: As principal vehicles within regional innovation ecosystems, sub-provincial cities’ science-and-technology (S&T) innovation capacity
is a key variable for improving the efficiency of intra-urban resource and factor allocation. Using a panel of 15 Chinese sub-provincial cities from
2014 to 2022, quantifies innovation capacity via the entropy-weight method, complemented by radar-chart analysis to reveal structural
heterogeneity., and empirically examined the influence relationship among various dimensions of scientific and technological innovation. The
findings are as follows: spatially, the distribution of S& T innovation capacity exhibits a pronounced south-north gradient “higher in the south,
lower in the north”, with the gap widening over time. Moreover. there is clear differentiation between cities specifically designated in the state
plan (municipalities with independent planning status) and provincial capitals. Temporally, the evolution of innovation capacity can be divided
into three stages. including accumulative enhancement, balanced development, and divergent development. Radar-chart results further indicate
that innovation-leading cities display relatively balanced overall development. specialized-breakthrough-oriented cities show salient weaknesses
in several core dimensions, reflecting suboptimal overall coordination. The empirical results show that the support for technological investment
in prefecture-level cities, as well as the contribution of technological innovation to economic development, can significantly enhance their
innovation capabilities and the degree of technology transfer.

Keywords: sub-provincial cities; S&.T innovation capacity; entropy value method; radar charts
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