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Spatial network structure and influencing
factors of basic research
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(Business School, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: Based on the projects funded by the National Natural Science Foundation of 31 provinces,
autonomous regions and municipalities in China from 2009 to 2018, the improved gravity model was
adopted to construct the relevance of basic research among provinces, autonomous regions and
municipalities in China. On this basis, the social network analysis method was used to study the spatial
correlation network structure and influencing factors of basic research in China. The main results are as
follows. Spatial correlation of overall network gradually enhances and the network efficiency has a
gentle decline. The eastern economically developed regions do not have a significant impact on basic
research in other regions. Spatial association network for basic research can be divided into four
functional blocks, including bidirectional spillover block, broker block, net spillover block and net
beneficial block. The connections within the block are greater than the connections between the blocks.
Spatial correlation structure of basic scientific research is significantly affected by geographical
location, research application agencies, scientific researchers and the number of professor and associate
professor titles.
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Fig.1 Spatial association network of China's regional basic scientific research in 2009
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Fig.2 Spatial association network of China's regional basic scientific research in 2018
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Fig.3 Network density and relationship number of regional basic scientific research space
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Fig.4 Network grade and network efficiency of regional basic scientific research space
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Tab.1 Centrality analysis of regional basic scientific research
spatial association network in China
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Tab.3 Density matrix of spatial correlation plate of basic
scientific research
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Tab.4 Sample descriptive statistics of influencing factors
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Tab.5 Description of specific measurement indicators of
influencing factors
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Tab.6 Correlation analysis results of spatial correlation
moment and its influencing factors of basic research
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Tab.7 QAP regression analysis results and test indexes
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U 0.21 0 0 0.06 -0.2 0.21 0 1
N 0.57 0 0 0.04 —-0.13 0.16 0 1
1 0.15 0 0 006 -0.19 0.19 0 1
T 0.14 0 0 0.06 —-0.19 0.17 0 1
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