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Science and Technology Innovation Policies, R&D Investment,
and Breakthroughs in Key Core Technologies
XU Ming, CHEN Si-jie, YU Jing-tao

(Business School, University of Chinese Academy of Social Sciences)

Abstract: Achieving breakthroughs in key core technologies is an important symbol for realizing
sci-tech self-reliance and self-strengthening at higher levels. Therefore, analyzing whether science and
technology innovation policies effectively promote breakthroughs in key core technology holds
significant theoretical and practical implications. This paper collects science and technology innovation
policy texts of 293 prefecture-level cities from 2017 to 2023, and constructs a machine learning model
to identify 677 key core technologies. Based on this, it collects corresponding patent data from 1775
Chinese A-share listed enterprises from 2012 to 2023, matching them with the science and technology
innovation policy texts of the cities where the enterprises are located. A multi-period difference-in-
differences (DID) method was used to empirically examine the effect and mechanisms of science and
technology innovation policies on enterprises’ breakthroughs in key core technologies.

The results indicate that science and technology innovation policies can significantly promote the
increase in both the quantity and quality of key core technology patents held by enterprises. This
empirical finding remains robust after a series of robustness and endogeneity tests. Mechanism tests
reveal that science and technology innovation policies effectively drive enterprises’ breakthroughs in
key core technologies by encouraging them to increase their R&D expenditure and R&D personnel.
Heterogeneity analysis shows that different types of policies have varying impacts on enterprises’
breakthroughs in key core technologies. The moderating effect test shows that external knowledge
development modes negatively moderate the impact of science and technology innovation policies on
enterprises’ breakthroughs in key core technologies.

This paper makes the following valuable contributions to existing literature. First, it treats the
implementation of science and technology innovation policies as a quasi-natural experiment and
empirically verifies that these policies significantly promote breakthroughs in key core technologies
among listed enterprises. Second, by exploring the mechanisms of R&D investment and the moderating
effect of external knowledge development modes, this paper analyzes how science and technology
innovation policies facilitate breakthroughs in key core technologies. It not only reveals the impact of
science and technology innovation policies on breakthroughs in key core technologies but also provides
empirical evidence for enterprises’ choices regarding knowledge development modes. Finally, this
paper analyzes the science and technology innovation policy texts of 293 prefecture-level cities, further
dividing these policies into supply side, demand side, complementary factor, and institutional reform
policies, and examines the impact and differences of the four types of science and technology
innovation policies on promoting breakthroughs in key core technologies.

Based on the research conclusions of this paper, this paper proposes the following policy
implications. First, based on the current state of science and technology innovation in China, we should
leverage the guiding role of policies to optimize and adjust science and technology innovation policies.
Second, it is necessary to enhance the targeted nature of science and technology innovation policies for
different types of enterprises, implement precise “targeted” support, and promote the deep integration
of innovation chains and industrial chains. Third, we should continuously optimize the science and
technology innovation policy system, establish a dynamic resource adjustment mechanism, and
increase R&D investment levels. Fourth, we should coordinate the combination of external R&D
cooperation and independent R&D within enterprises to effectively manage R&D risks.

Keywords: science and technology innovation policies; breakthroughs in key core technologies;
R&D investment; talent aggregation; knowledge development mode
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