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City Shape, Knowledge Spillover and Urban Innovation Performance
LIU Xiuyan ( Southeast University, 211189)
WANG Qiao (Jinan University, 510632)
Summary: Currently, China’s scientific and technological innovation is in a crucial period of rapid
development. The 19th National Congress of the Communist Party of China emphasized the importance of
improving the innovation system and accelerating the implementation of the innovation-driven development
strategy. Chinese cities have actively engaged in the wave of outward expansion. The measures taken by urban
planners have a lasting impact on the spatial structure of economic activities within and between cities.
Therefore, how to improve the level of urban planning, construction, and governance to further promote urban
innovation development and support long-term economic growth has become a problem of great theoretical and

practical significance.
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Existing research has analyzed the economic benefits of urban spatial development patterns, but there is
limited research on the impact of outward expansion patterns on the urban innovation performance, and studies
directly focusing on the relationship between urban geometric form and knowledge spillover vitality are relatively
rare. In line with the theme of this paper, we used the World Land Cover dataset published by the European
Space Agency to extract land cover data for 281 prefecture-level cities in China from 2000 to 2015. We
calculated the geometric shape indices for each city and combined patent data to conduct a detailed study on the
impact and underlying mechanisms of urban shape on innovation. This paper contributes in three aspects.
Firstly, compared to previous research that focused on the economic performance of urban spatial development
patterns, we directly quantified the impact of compact or loose urban shape on innovation. Secondly, in
contrast to Harari (2020) analysis, this paper attempts to focus on knowledge interaction within cities and
deepens and expands the understanding of how urban geometric shape affects economic activities within cities.
Thirdly, we approached the topic from the perspective of urban lateral spatial development patterns ( geometric
shape) and studied the impact of lateral spatial distribution of internal urban elements on knowledge spillover,
providing new insights on the studies of urban agglomeration and knowledge spillover.

The findings indicate that the trend toward loose urban shape has a significant negative impact on urban
innovation. Such negative impact mainly manifests in the relationship between urban innovation capacity and
heterogeneity of transportation infrastructure. Moreover, urban shape has both direct and indirect mechanisms
affecting urban innovation. A loose shape leads to a longer geographical distance within cities, increasing the
geographical barriers to knowledge spillover and inhibiting localized knowledge spillover within cities.
Meanwhile, a loose urban shape makes it difficult to form distinct agglomeration centers within cities,
suppressing localized agglomeration economies and limiting urban innovation capacity.

The conclusions of this study have several policy implications. (1) In the process of promoting
urbanization, policymakers need to pay close attention to geometric elements in urban planning and
development, such as spatial patterns, actively promote compact urban development. (2) While encouraging
compact urban development, attention should also be given to the local characteristics of knowledge spillover
and the importance of localized agglomeration within cities. Urban planning and construction should focus on
creating innovative agglomeration centers within cities, and bringing together innovation resources on a small
scale to form agglomeration advantages. (3) From the perspective of overall urban planning, it is necessary to
pay more attention to already developed “innovative” cities and avoid an excessive trend toward loose urban
geometry in their future planning and development.
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