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Abstract

The digital-real integration is a key pathway to enhancing China’s innovation capabilities. This pa-
per empirically examines the impact mechanism and effects of the level of digital-physical integra-
tion on innovation capabilities using panel data from 31 provinces and cities in China between 2001
and 2023, based on a two-way fixed effects model. The study finds that digital-physical integration
helps improve regional innovation capabilities, a conclusion that holds true under various robust-
ness tests; the results of the mediation effect indicate that industrial structure upgrading is the

XESH: R, R, OB B s TR E AR IR A ]. TR &AL, 2025, 14(6): 146-156.
DOI: 10.12677/ecl.2025.1461722


https://www.hanspub.org/journal/ecl
https://doi.org/10.12677/ecl.2025.1461722
https://doi.org/10.12677/ecl.2025.1461722
https://www.hanspub.org/

FE4ly &

intrinsic mechanism through which digital-physical integration promotes regional innovation ca-
pabilities; the moderation effect shows that the development level of technology markets and the
degree of openness can positively moderate the promoting role of digital-physical integration on
regional innovation capabilities; heterogeneity analysis reveals that the influence of digital and real
integration on China’s innovation ability is more obvious in central and eastern regions. The find-
ings provide theoretical support for promoting digital-physical integration and innovation across
different provinces and cities in China and enrich related empirical research.
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Table 1. Variable definition
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Table 2. Benchmark regression results
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Table 3. Endogeneity treatment results
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Table 5. Test results of the mediating effect of industrial structure upgrading
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Table 6. Moderating effects of marketization level and degree of opening up
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Table 7. Heterogeneity test results
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