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Technical Potential Difference, Factor Substitution and Core Technology
Break of Manufacturing in China; Theoretical Analysis Based on

System-Dynamics and Lotka-Volterra Model
WU Zhiye, AN Tongliang
(School of Business, Nanjing University, Nanjing 210093, China)
Abstract: The technological gap is the key reason why China’s core technology is difficult to break through. From a macro perspective, eco-
nomic policies and technological policies have a certain impact on technological change. From the perspective of micro-enterprises, the sus-
tained profit growth obtained from core technological breakthroughs determines the investment motivation for technological research and de-
velopment. Using the product quality model and learning from the Lotka-Volterra theory, the System-Dynamics model was constructed from
key variables such as technological gap and substitution flexibility. The study found that a looser technological competition environment can
bring higher R&D output efficiency, and the initial value of the technological gap is lower. Downsizing can bring greater incentives for R&D
investment, and the increase in substitution elasticity is not conducive to the increase in the output efficiency of R&D inputs.

Key Words: technical potential difference; frontier technical openness; factor substitution; Lotka-Volterra Model ; System-Dynamics Model
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