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Summary: Constructing an effective measurement system for China’ s patent quality is critical for imple-
menting China’ s innovation-driven development strategy. Since 2011, China has been the world’ s largest
patent applicant, yet concerns persist about patent bubbles and strategic rather than substantive innovation,
particularly driven by government subsidies. This raises fundamental questions about scientifically measur-
ing patent quality and accurately assessing the innovation capabilities of Chinese economic entities.

Existing methods face significant limitations in China’ s context. Citation-based methods suffer from
systematic deficiencies as citation disclosure is not mandatory. Economic effect approaches are limited to
listed companies with data truncation. Text similarity-based methods offer unique advantages: comprehen-
sive coverage, strong reproducibility, and alignment with knowledge distance theory.

This study analyzes China’ s invention patents granted during 1985-2021, employing natural language
processing to calculate text similarity as the core indicator. Building upon Kelly et al. (2021), we develop a
measurement approach adapted to China’ s patent system through four improvements: hybrid similarity
strategies, excluding same-applicant patents, International Patent Classification (IPC) technology field
weighting, and processing text through segmentation with Term Frequency-Backward Inverse Document
Frequency (TF-BIDF) representations and field-year standardization. Multiple reliability tests validate our
indicators’ superiority.

We systematically document six stylized facts regarding China’ s patent quality evolution from 1991 to
2016. First, foreign applicants consistently exceed Chinese applicants in quality, though gaps have narrowed
significantly. Second, among Chinese entities, research institutions maintain the highest quality, followed by
universities and enterprises, with individual inventors exhibiting the lowest level, though all categories
show improvement trends. Third, regional disparities are pronounced: eastern regions significantly outper-
form central and western regions, yet all demonstrate quality enhancement. Fourth, electrical engineering
and instruments exhibit the highest quality, while chemistry and metallurgy remain at a lower level, though
quality-quantity correlations have strengthened. Fifth, post-2008 strategic emerging industries show varied
quality: new-generation information technology, new energy vehicles, and renewable energy rank higher.
Sixth, the 12th Five-Year Plan for Strategic Emerging Industries (2012) significantly improved both patent
quantity (by approximately 50%) and average quality (by approximately 8%), demonstrating effective
policy impact on innovation capability enhancement.

We provide micro-level evidence for technological progress effects. Regression analyses controlling for
enterprise fixed effects reveal that average patent quality positively correlates with labor productivity; high-
quality patent counts significantly promote total factor productivity; low-quality patents, however, show no
significant effects. Furthermore, matching with the National Innovation Survey database (2008-2014) dem-
onstrates that patent quality significantly influences new product output value.

Our growth decomposition framework, incorporating both quality and quantity, assesses the contribu-
tion of innovation to economic growth. During 1992-2016, quality contributed approximately 3% to eco-
nomic growth with an increasing trend, while quantity contributed approximately 21% with a declining
trend, demonstrating China’ s transition from “quantity expansion” to “quality improvement”. Although the
absolute contribution of quality remains smaller, its sustained growth underscores the positive role in pro-
moting continuous patent quality enhancement.

This study makes several contributions. First, it provides a comprehensive long-panel analysis of inven-
tion patent quality, filling gaps in subject and temporal dimensions. Second, it develops measurement meth-
ods adapted to China’ s patent characteristics, proposing hybrid similarity indicators and IPC-weighted ad-
justments to enhance their applicability. Third, it systematically reveals stylized facts and mechanisms of
China’ s patent quality evolution, providing novel micro-evidence on how quality fosters technological prog-
ress and its marginal contributions to growth. Fourth, the developed indicators serve as essential tools for as-
sessing the innovation capabilities of micro-entities and provide analytical instruments for understanding
patent system reforms and evaluating innovation policies, offering guidance for implementing innovation-
driven strategies.

Keywords: Invention Patents; Patent Quality Measurement; Text Similarity; Economic Growth Effect
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