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Table 4 Heterogeneity analysis
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The effects of firms~basic research on technology breakthrough
TANG Jin — yue', LUO Shou — gui'*, SUN Ya — hui’
(1. Antai College of Economics and Management, Shanghai Jiao Tong University, Shanghai 200030, China;
2. Research Center of Knowledge Competitiveness and Regional Development, Shanghai 200030, China;
3. School of Economics, Hefei University of Technology, Hefei 230601, China)

Abstract; Innovation is the fundamental engine of economic growth, and basic research constitutes the cornerstone of long — term tech-
nological advancement. Unlike applied research, whose outcomes can be privately appropriated through patents or trade secrets, basic
research produces knowledge with strong public — good characteristics and positive externalities. While universities and public institutes
have traditionally dominated this domain, firms are increasingly emerging as important contributors. In 2023, business enterprises ac-
counted for 77.7% of R&D expenditures in China, although Chinese firms still lag in both the scale and intensity of such activities rel-
ative to advanced economies. Using firm — level panel data from Shanghai high — technology enterprises between 2008 and 2018, this
paper provides new evidence on the patterns, motivations, and innovation effects of firmsbasic research. Empirically, we document ro-
bust positive effects of firms”academic publications on technological output. Each additional firm — authored academic paper is associat-
ed with a 1.7% increase in total invention patent applications and a 0. 8% increase in breakthrough patent applications ( measured as
patents among the top 20% by citations within their primary classification). Mechanism tests indicate that the effects operate through
three channels: (1) increased knowledge density ( higher forward and backward citation intensities), (ii) expanded technological
boundaries ( more newly entered technology fields and patents covering new fields) , and (iii) enhanced economic value of inventions
(larger claim counts and claim lengths). We further document heterogeneous effects across industries. The positive impact of basic re-
search on breakthrough innovation is stronger in industries with greater R&D human capital intensity, while mere R&D expenditure in-

tensity does not amplify the effect. Industries with strong product — based technological revenues exhibit larger research — driven gains,
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while sectors dominated by service — based technology revenues show weaker effects. These findings yield three main contributions.
First, by analyzing a large and representative sample of roughly 63,000 science and technology enterprises, the paper provides new
high — quality micro evidence that firms in an emerging economy are increasingly engaging in basic research. Second, it identifies direct
productivity linkages from firm basic research to applied R&D outputs and technological breakthroughs, complementing prior literature
that emphasized indirect reputational or absorptive channels. Third, the study demonstrates that corporate basic research can generate
breakthrough innovations that strengthen firms”sustainable competitive advantage, suggesting a viable pathway for innovation upgrading
in emerging markets. From a policy perspective, the results imply targeted public interventions. Because basic research is high — risk
and generates diffuse externalities that may discourage private investment, governments should expand dedicated funding for corporate
basic research, particularly for small and medium - sized high - tech firms, and enhance tax incentives (for example, higher R&D tax
credits for basic research expenditures). Policy design should be sector — sensitive: industries with dense R&D human capital and
product — oriented technological returns merit stronger support to catalyze core technology breakthroughs. Finally, since basic research
depends critically on highly educated personnel, policymakers should facilitate talent mobility and firm — university collaboration
through joint research centers, industry — academia chairs, and flexible arrangements that allow researchers to hold part — time or full —
time positions across institutions.

Key words: firm innovation; breakthrough innovation; basic research; research and development
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The impact of data asset disclosure on digital technological innovation
ZHAO Xue - qi', SUN Xiao — zhe’, LI Ji — zhen'
(1. School of Economics and Management, Tsinghua University, Beijing 100084, China;
2. Institute of Economic, Guangdong Academy of Social Sciences, Guangzhou 510635, China)

Abstract: Against the backdrop of advancing high — level technological self — reliance, data asset disclosure has become a critical lever
for firms to build competitive advantages in digital technological innovation. Based on panel data from Shanghai and Shenzhen A — share
listed companies during 2012 —2023, this study employs a fixed — effects panel regression model to empirically examine the impact of
data asset disclosure on corporate digital innovation. The findings reveal that data asset disclosure significantly promotes both the quanti-
ty and quality of digital innovation. Heterogeneity analyses show that the disclosure effect on innovation quality is more pronounced a-
mong manufacturing firms, while non — manufacturing firms primarily benefit in terms of innovation quantity. The impact of disclosing
self — use data assets is stronger than that of transactional data assets. Furthermore, technology — intensive firms experience greater im-
provement in innovation quality. Mediation and moderation analyses indicate that enhanced positioning in technology trading networks
serves as a key mediating mechanism. Moreover, intellectual property (IP) protection positively moderates the relationship between da-
ta asset disclosure and innovation quantity, but has no significant effect on innovation quality. This study offers practical guidance for
enterprises seeking technological upgrading through data asset strategies and provides policy implications for improving data disclosure
regulations.

Key words: data asset disclosure; digital technological innovation; technological transaction network; intellectual property protection



