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Chinese Firms” Innovation within Global Innovation Networks:

Cross—Border Collaboration and Quality Enhancement
Liu Hongkui’, Li Xichen", Jiang Li‘ and Liu Canlei®
(a. Institute of Economics, Chinese Academy of Social Sciences; b. School of Economics, University of International Business and Economics;
¢. School of Economics, Renmin University of China)

Abstract: Against the backdrop of deepening cross—border innovation collaboration, integration into the global innovation networks is an
important pathway for China to enhance innovation quality and achieve innovation—driven development. Based on global invention patent data,
this paper first identifies Chinese firms” cross—border innovation collaboration activities through patent—based cross—border collaboration.
Then, it characterizes the technological innovation networks using detailed inter—field patent citation information and constructs a new indica-
tor—Innovation Centrality—to measure firms” technological innovation quality. Finally, an empirical analysis is conducted to examine the im-
pact of embedding into the global innovation networks through cross—border innovation collaboration on the innovation quality of Chinese
firms. The study finds that cross—border innovation collaboration significantly improves both the quantity and quality of innovation in Chinese
firms. Mechanism analysis shows that embedding into the global innovation networks via cross—border innovation collaboration encourages
firms to increase external knowledge acquisition and optimize internal allocation of innovation resources, thereby enhancing innovation quality.
Furthermore, heterogeneity analysis across dimensions such as embedding mode, partner countries, cooperating entities, and cooperation fields
reveals that engaging in cross—border innovation collaboration with economically developed countries or within strategic emerging industries
and high—centrality innovation fields is more conducive to improving firms” innovation quality. The study offers valuable insights for Chinese
firms shifting from embedding in global value chains to embedding in global innovation chains, and provides policy references for supporting
high—quality development through innovation—driven strategies in the context of China’s high-level opening—up.

Keywords: global innovation networks; cross—border innovation collaboration; innovation quality; innovation centrality
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Chinese Firms” Innovation within Global Innovation Networks:
Cross—Border Collaboration and Quality Enhancement
Liu Hongkui', Li Xichen", Jiang Li‘ and Liu Canlei®

(a. Institute of Economics, Chinese Academy of Social Sciences; b. School of Economics, University of International
Business and Economics; ¢. School of Economics, Renmin University of China)

Summary: The accelerating pace of a new wave of technological revolution and industrial transformation has
greatly increased the complexity and systemic nature of innovation. As a result, it is increasingly difficult for any sin-
gle country to engage in all segments of the innovation chain, thereby giving rise to cross—border innovation collabora-
tions and the formation of global innovation networks (GINs). In the context of China’s transition toward innovation—
driven growth, a key question arises: can Chinese firms improve their innovation capabilities by participating in inter-
national innovation collaborations, thereby addressing the persistent challenge of low innovation quality? A deeper un-
derstanding of this issue will help inform how China balances technological self-reliance with open collaboration.

While prior studies have recognized the potential benefits of GINs for firms” innovation, many equate such inte-
gration narrowly with offshore R&D or foreign investment, lacking both a direct characterization of GINs embedding
and rigorous empirical evidence. This paper addresses these gaps by focusing on the widespread cross—national and
cross—technological linkages that define the global innovation system. Specifically, it investigates how embedding in
GINs through cross—border innovation collaborations affects Chinese firms” innovation performance—particularly the
quality of innovation—and explores the underlying mechanisms of external knowledge acquisition and internal re-
source reallocation. Drawing on global invention patent data, this study first identifies cross—border innovation collabo-
rations of Chinese firms through international co—patenting. It then utilizes detailed inter—field patent citation informa-
tion to map the technological innovation networks and constructs a novel measure of innovation quality—innovation
centrality. Finally, the paper empirically examines the impact of GINs embedding via international collaboration on in-
novation quality among Chinese firms.

The empirical results show that embedding in global innovation networks through cross—border collaboration sig-
nificantly enhances both the quantity and quality of innovation. These positive effects operate through two primary
channels: external knowledge acquisition and internal resource allocation. First, firms significantly increase their pat-
ent citations to collaborating countries and related technological domains. Second, firms reconfigure their internal in-
novation portfolios by entering new, high—centrality technological fields and maintaining focus in existing core areas.
Heterogeneity analyses further reveal that the effects of GINs embedding on innovation quality vary by the partner
country, the type of collaborating institution, and the technological fields. Collaborations with economically developed
countries, as well as those occurring in strategic emerging industries or high—centrality technological fields, are par-
ticularly effective in enhancing innovation quality among Chinese firms.

This paper has four contributions. First, it adds to the literatures on China’s innovation and openness by examin-
ing the role of cross—border innovation collaboration through the lens of global innovation networks, focusing explicit-
ly on innovation quality. Second, by integrating global patent data with Chinese firm—level industrial data, the paper
offers a novel empirical approach to identifying GINs embedding and its effects. Third, it enriches the understanding
of how firms improve innovation quality not only through external knowledge sourcing but also through strategic inter-
nal reallocation toward core technologies. Fourth, the paper systematically examines the heterogeneous effects of differ-
ent types of international collaboration, providing actionable insights for firms and policymakers.

Keywords: global innovation networks; cross—border innovation collaboration; innovation quality; innovation cen-
trality
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