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Abstract

This study is based on observations from 30 provincial-level administrative regions in China from
2013 to 2024. It employs the entropy weighting method and the coupling coordination model to
measure the levels of digital economy, real economy, and integration between digital and real sec-
tors, and uses a two-way fixed effects model by province and year to examine the nonlinear impact
of digital-real integration on the development level of the sports industry. The results show that: (1)
the average level of digital-real integration increased from 0.4185 in 2013 to 0.5385 in 2024, with
the eastern region generally higher than the central and western regions; (2) in the quadratic model,
the coefficient of the linear term is significantly positive and that of the quadratic term is signifi-
cantly negative, with a turning point of 0.4962 within the sample range, indicating a significant in-
verted U-shaped relationship between digital-real integration and the development level of the
sports industry; (3) results considering a one-period lag, tail reduction treatment, and alternative
forms of the dependent variable support this conclusion, and after excluding municipalities directly
under central government control, the direction of the relationship remains consistent, though sig-
nificance is weakened; (4) there are significant spatial differences between the overall index of
sports industry development and digital-real integration, with the eastern region showing rela-
tively stronger digital capabilities and real economy foundations. Based on these findings, the study
suggests shifting the focus from pursuing digital coverage to enhancing digital-real compatibility,
and emphasizes strengthening the real economy foundation, improving data governance, and im-
plementing regionally differentiated strategies to continuously enhance the role of digital-real in-
tegration in promoting the quality development of the sports industry.
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Table 1. Indicator system and entropy-based weights (2013~2024)
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Table 2. Descriptive statistics of key variables
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Figure 1. Evolution of provincial mean values for the integration of the digital and real economies and the development level
of the sports industry (2013~2024)
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Table 3. Baseline results on the impact of the integration of the digital and real economies on the quality of sports industry
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Figure 2. Inverted U-shaped relationship between the integration of the digital and real economies and the development level
of the sports industry, 2013~2024 (predicted based on a quadratic model with two-way fixed effects)
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Table 5. Test for regional heterogeneity (overall development level), 2013~2024
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