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Figure 1 Research model
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Figure 2 Main effect results of DSEM
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Figure 3 Mediating effect results of DSEM
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Research on the iterative mechanism between scientific
research and technology R&D in original innovation

ZHANG Hao - nan', WANG Hao - yue', XING Rui', ZHU Fang - wei'?, GAO Yan — hongl
(1. School of Economics and Management, Dalian University of Technology, Dalian 116023, China;
2. Zhongnan University of Economics and Law, Wuhan 430073, China)

Abstract: In the era of the new technological revolution and industrial transformation, the core of international competition has migrated
toward foundational and frontier scientific domains. As China transitions from a manufacturing powerhouse to an innovation leader, the
government has prioritized original innovation as a critical lever for strategic industrial upgrading. Original innovation is driven by major
scientific discoveries and breakthrough technological principles, representing a profound integration of propositional knowledge and pre-
scriptive knowledge. While theoretical frameworks suggest that the synergy between scientific research and technology R&D is vital for
innovation sustainability, empirical evidence remains limited. Current studies primarily focus on one way knowledge flows from science
to technology or static correlations between the two. This leaves several critical research gaps. First, there is a lack of empirical verifi-
cation regarding the bidirectional and time lagged feedback loop between science and technology within a single innovation system. Sec-
ond, the internal mechanisms through which specific knowledge attributes such as scientific quality and technological breadth facilitate
this transformation are not well understood. Third, the boundary effects of collaboration intensity at the firm level in moderating these it-
erative paths remain unclear. This study addresses these gaps by exploring the positive feedback mechanisms within the original innova-
tion system of the New Energy Vehicle indusiry.

To examine these dynamics, this study focuses on the New Energy Vehicle industry because it represents a sector that has achieved
rapid growth through the integration of complex scientific research and technological breakthrough. The research sample includes 42
prominent enterprises, encompassing both vehicle manufacturers and suppliers, observed over a ten year period from 2015 to 2024. The
dataset consists of 14,395 academic papers and 115,293 patents, which serve as proxies for scientific research and technological R&D
respectively. Methodologically, the study employs dynamic structural equation modeling ( DSEM) to analyze the longitudinal data. This
approach allows for the decomposition of variance into between firm and within firm components, facilitating the assessment of dynamic,

time lagged causalities while controlling for auto regressive effects and time trends. Variables in the model include scientific research
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intensity, technology R&D intensity, scientific research quality measured by high impact publications, technology R&D breadth meas-
ured by the diversity of patent classifications, and cooperation intensity reflecting joint outputs with universities and research institutes.

The empirical analysis confirms the existence of a robust positive feedback loop between scientific research and technology R&D
within the original innovation system. Firstly, the results demonstrate a significant bidirectional and time lagged causal relationship at
the firm level. Specifically, the scientific research intensity of an enterprise in a given year positively predicts its technology R&D in-
tensity in the following year, indicating that scientific accumulation effectively transfers to technological applications. Conversely, tech-
nology R&D intensity also positively drives future scientific research intensity as technological development identifies new theoretical
gaps that require scientific inquiry. Second, the study reveals the mediating roles of knowledge quality and breadth within this cycle.
Scientific research quality, representing theoretical rigor and authority, acts as a bridge for translating discovery into application. Mean-
while, technology R&D breadth facilitates the feedback from technology to science by expanding the diversity of the knowledge base and
generating complex, cross domain research questions. Thirdly, the findings highlight the moderating role of innovation collaboration.
Technology cooperation intensity reinforces the path from scientific quality to technological output, whereas research cooperation intensi-
ty strengthens the transformation of technological diversity into scientific advancement. These results confirm a knowledge complemen-
tarity effect through external partnerships.

The current study offers significant contributions to innovation management. Theoretically, it provides the first systematic empirical
validation of the bidirectional positive feedback mechanism in the original innovation system, shifting focus from static linkages to dy-
namic sustainability. By integrating the knowledge based view, it clarifies how qualitative and structural attributes of knowledge func-
tion as catalysts for co evolution. Furthermore, it clarifies the micro level enabling role of university industry collaboration in fostering
internal R&D iterations. Practically, the study advises managers to prioritize the simultaneous development of basic research and ap-
plied technology. Firms should establish dual capability systems where scientific breakthroughs serve as triggers for technology and en-
gineering bottlenecks act as incubators for scientific exploration. Policymakers are encouraged to support collaborative innovation plat-
forms that facilitate the seamless integration of high quality science with diversified technological applications to foster new quality pro-
ductive forces.

Key words: original innovation; scientific research; technological R&D; innovation collaboration; new energy vehicles
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Identification and response to the security risks of generative
Al in China under the technological decoupling
LI Zi = hao"*, WANG Ying - chun'
(1. School of International and Public Affairs, Shanghai Jiao Tong University, Shanghai 200240, China;
2. Secure and Trustworthy Al Center, Shanghai Artificial Intelligence Laboratory, Shanghai 200232, China)

Abstract: This study aims to establish a framework for identifying the key security risks of generative Al in China, particularly in the
context of the ongoing technological decoupling between China and the United States. It seeks to provide theoretical foundations and
practical guidance for navigating the increasingly complex global technological environment. Through a layered analysis of foundational ,
technical, and application levels, this study constructs an analytical framework for evaluating the factors influencing the development of
generative Al technology in China. Key technological characteristics such as computing power, data, and algorithms are considered,
and expert knowledge is utilized to analyze and assess the identified risk factors. The identified security risks include limitations in
computing power, data, and development tools at the foundational level; restrictions on model algorithms, computing architectures, and
open — source platforms at the technical level; and challenges in market expansion and security thresholds at the application level. The
study recommends establishing a coordinated national strategy to develop a response that ensures foundational autonomy, technical inte-
gration, and application — driven needs, thereby securing Chinas strategic position in global Al competition.

Key words: technological decoupling; generative Al; security risks; risk responses



