®FENT 7.

Bulletin of Chinese Academy of Sciences Tl

Volume 38 | Issue 10 Article 11

10-20-2023

Dynamic mechanism of science based technological innovation
and industrial evolution—Take semiconductor, digital computer
and radio technologies as examples

Yi Zhang
School of Economics and Management, Beijing University of Posts and Telecommunications, Beijing
100876, China, lagignition@163.com

See next page for additional authors

Recommended Citation

Zhang, Yi and YAN, Qiang (2023) "Dynamic mechanism of science based technological innovation and industrial evolution—Take semiconductor, digital computer and radio tec
examples," Bulletin of Chinese Academy of Sciences (Chinese Version): Vol. 38 : Iss. 10, Article 11.

DOI: https://doi.org/10.16418/j.issn.1000-3045.20211024001

Available at: https://bulletinofcas.researchcommons.org/journal/vol38/iss10/11

This S & T and Society is brought to you for free and open access by Bulletin of Chinese Academy of Sciences
(Chinese Version). It has been accepted for inclusion in Bulletin of Chinese Academy of Sciences (Chinese Version)
by an authorized editor of Bulletin of Chinese Academy of Sciences (Chinese Version). For more information, please k
contact Icyang@cashg.ac.cn, yjwen@cashg.ac.cn.


https://bulletinofcas.researchcommons.org/journal/
https://bulletinofcas.researchcommons.org/journal/
https://bulletinofcas.researchcommons.org/journal/vol38
https://bulletinofcas.researchcommons.org/journal/vol38/iss10
https://bulletinofcas.researchcommons.org/journal/vol38/iss10/11
https://doi.org/10.16418/j.issn.1000-3045.20211024001
https://bulletinofcas.researchcommons.org/journal/vol38/iss10/11?utm_source=bulletinofcas.researchcommons.org%2Fjournal%2Fvol38%2Fiss10%2F11&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:lcyang@cashq.ac.cn,%20yjwen@cashq.ac.cn

Dynamic mechanism of science based technological innovation and industrial
evolution—Take semiconductor, digital computer and radio technologies as
examples

Abstract

By studying the technological innovation and industrial development process of semiconductor, digital
computer and radio, this study analyzes the path, conditions and force of science-based technological
innovation and its industrialization, establishes a chain reaction model of large-scale technological
innovation and diffusion, and compares it with market-based technological innovation. It is found that the
large-scale aggregation of scientific research institutions and industrial laboratories accelerates the
speed of technological innovation, and diffuses along two paths of scientific research institutions to
enterprises and enterprises to enterprises, forming a chain reaction of large-scale technological
innovation. Strategic demand is the basic driving force for the establishment of technology-based
industries, and the major scientific project creates critical conditions for the chain reaction. The total
amount of regional resources and talents is the boundary condition of the innovation scale, and market
demand is the basic driving force for the large-scale and leading technology industry. The research
conclusion further improves the theory of industry-university collaborative innovation, which has
important enlightening significance for China’s current scientific and technological innovation and
industrial upgrading.
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Figure 1 Generation and evolution of semiconductor, computer and radio technologies and industries of the United States
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Dynamic mechanism of science based

technological innovation and industrial evolution

—Take semiconductor, digital computer and radio technologies as examples

ZHANGYi YAN Qiang’

(School of Economics and Management, Beijing University of Posts and Telecommunications, Beijing 100876, China)
Abstract By studying the technological innovation and industrial development process of semiconductor, digital computer and radio,
this study analyzes the path, conditions and force of science-based technological innovation and its industrialization, establishes a
chain reaction model of large-scale technological innovation and diffusion, and compares it with market-based technological
innovation. It is found that the large-scale aggregation of scientific research institutions and industrial laboratories accelerates the speed
of technological innovation, and diffuses along two paths of scientific research institutions to enterprises and enterprises to enterprises,
forming a chain reaction of large-scale technological innovation. Strategic demand is the basic driving force for the establishment of
technology-based industries, and the major scientific project creates critical conditions for the chain reaction. The total amount of
regional resources and talents is the boundary condition of the innovation scale, and market demand is the basic driving force for the
large-scale and leading technology industry. The research conclusion further improves the theory of industry-university collaborative
innovation, which has important enlightening significance for China’s current scientific and technological innovation and industrial
upgrading.

Keywords technology innovation based on science, industry-university-research, large-scale innovation, chain reaction, dynamic

mechanism
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