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How Does Computing Power Infrastructure Affect Enterprise Digital
Technological Innovation?
—A Quasi-Natural Experiment Based on Construction of National Supercomputing Centers
XIE Xuan', CUI Peilin', ZHANG Genjie', WANG Yunchen’
(1. Sichuan Agricultural University, Chengdu 611130;
2. Xihua University, Chengdu 610039)

Abstract; Enterprise digital technological innovation is a core driver of high-quality development amid digital-
real economy integration, yet firms face dual constraints of limited computing power and high application barriers.
Unlike general technological innovation, digital technological innovation relies more on complex computing, large-
scale data processing, and repeated experimentation. Most existing research examines the antecedents of enterprise
digital technological innovation within the technology-organization-environment ( TOE) framework , with insufficient
attention to the unique role of computing power as a key strategic resource. This paper addresses this gap by
examining whether and how computing power infrastructure empowers enterprise digital technological innovation.

Using China’ s staggered National Supercomputing Center policy as a quasi-natural experiment, This paper
constructs a multi-period difference-in-differences model based on data from A-share listed firms in China from 2007
to 2023. The findings show that computing power infrastructure enhances the quantity and quality of innovation,
especially the latter. Mechanism tests reveal three channels; stronger policy resource supply, better innovation
ecosystem structure, and greater digital talent agglomeration. Specifically, it increases local science and technology
expenditure, computing-related innovation subsidies, regional digital economy development, university-industry-
research collaboration, digital talent inflows, and firms’ share of technical employees. Further analysis shows that top
management teams’ digital strategic capability affects this enabling role: executive digital literacy enhances both
quantity and quality, whereas digital leadership mainly improves quality. Heterogeneity analysis shows stronger effects
in non-technology-intensive industries, suggesting that computing power infrastructure can compensate for a lack of
internal technical capabilities. Moreover, large firms gain more in innovation quantity, while small firms gain more in
innovation quality. Therefore, computing power infrastructure is not only a technical public platform but also an
important vehicle for reshaping the allocation of regional innovation resources, collaboration networks, and talent
mobility.

This paper offers firm-level causal evidence for computing-driven digital technological innovation and shows
how computing power works through several paths within a regional innovation ecosystem. It also clarifies when the
effect becomes stronger or weaker. The findings offer practical recommendations, including treating computing
infrastructure as a regional innovation anchor; linking policy, industry, research, and talent support; improving
access to public computing services; enhancing executives’ digital strategic capability; and adopting differentiated
empowerment strategies.

Keywords: computing power infrastructure ; enterprise digital technological innovation; National Supercomputing

Center; policy resource supply; innovation ecosystem structure optimization; digital talent agglomeration
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