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Abstract

This study systematically dissects the operational mechanisms of the innovation
ecosystem and the divergent international competitiveness of China’s artificial
intelligence, quantum technology and new energy industries. Analysis is carried out
along four dimensions: policy synergy, technological synergy, industrial synergy,
and the synergy between challenges and opportunities. By employing multiple
research methodologies including literature review, policy document textual
analysis and cross-case comparative analysis, this paper empirically investigates
the evolutionary trajectories, milestone achievements and commercialization
pathways of the three aforementioned strategic technology sectors. The research
findings indicate that China’s emerging technological innovation is primarily driven
by top-down national policy guidance, abundant domestic application scenarios,
and collaborative linkages throughout the whole industrial chain, which constitutes
the institutional strengths of the new whole-of-nation system. China delivers
outstanding commercialization and industrial landing efficiency in application-
driven sectors, such as Al industrial commercialization and the photovoltaic
industry. However, structural bottlenecks remain prominent in fundamental
research and the development of high-end core components. This paper further
compares the technological development paradigms of China, the United States
and Europe, and proposes targeted countermeasures regarding scaling up basic
research investment, refining ethical governance frameworks and deepening
international technological collaboration. The conclusions also offer actionable
references for late-developing economies globally to construct robust and
sustainable innovation ecosystems.

Keywords: China’s Emerging Technologies; Artificial Intelligence; Quantum
Technology; New Energy; Technological Innovation; Industrial Integration; New
Whole-of-Nation System; Innovation Ecosystem; Science and Technology
Innovation System.
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