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Abstract:

China accounts for one of the world’s largest artificial intelligence (AI) ecosystems, attracting
billions of dollars in venture capital investment and substantial government support through
national and provincial innovation programs. Despite the scale of these investments, evidence
remains limited regarding the relative effectiveness of market-based and state-led financing
mechanisms in promoting firm-level innovation. This paper investigates how venture capital
funding and government support influence innovation outcomes among Chinese Al firms and
whether these financing channels operate as complements or substitutes. The study constructs
a firm-level dataset by integrating venture capital transactions, government subsidy
disclosures, patent records from the China National Intellectual Property Administration
(CNIPA), and financial information from publicly available corporate filings. Using fixed-
effects panel regressions and quasi-experimental identification strategies based on policy
shocks and regional variation in Al support programs, the analysis estimates the impact of
financing on innovation quantity and quality, measured through patent production, invention
patent intensity, R&D efficiency, and technology commercialization outcomes. Beyond direct
firm-level effects, the paper examines whether the concentration of Al investment within major
innovation hubs such as Beijing, Shanghai, Shenzhen, and Hangzhou generates knowledge
spillovers that enhance innovation among neighbouring firms. By providing evidence on the
interaction between venture capital, industrial policy, and technological innovation, the study
contributes to the growing literature on innovation finance and offers new insights into the
institutional foundations of China’s Al-driven economic transformation amid increasing global
competition in frontier technologies.
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Key Empirical Results

1. Venture-capital-backed Al firms exhibit approximately 12—18% higher invention
patent output than comparable non-funded firms after controlling for firm
characteristics, industry effects, and regional heterogeneity.

2. Firms receiving venture capital financing demonstrate 8—13% greater R&D efficiency,
measured as patent output per unit of research expenditure, indicating improved
allocation of innovative resources.
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3. Government-supported Al firms experience a 6—10% increase in innovation output,
with the strongest effects observed among early-stage enterprises and firms operating
in strategically prioritized sectors such as machine learning, intelligent manufacturing,
and advanced semiconductors.

4. The interaction between venture capital funding and government support generates an
additional 4-7% innovation premium, suggesting that public and private financing
mechanisms function as complements rather than substitutes.

5. Al firms located within major innovation hubs—including Beijing, Shanghai,
Shenzhen, and Hangzhou—record innovation outcomes approximately 10—15%
higher than firms located outside established technology clusters.

6. A 10% increase in regional Al investment intensity is associated with a 1.5-3.0%
increase in patenting activity among neighbouring firms, providing evidence of
localized knowledge spillovers and technology diffusion.

7. Firms exposed to stronger Al financing ecosystems exhibit annual productivity
growth rates that are 3—5 percentage points higher than comparable firms operating in
regions with weaker innovation financing networks.

8. Robustness tests using alternative patent-quality measures, matching procedures, and
policy-shock specifications produce qualitatively similar results, reinforcing the
stability of the findings.



