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Abstract

"Made in China 2025" has positioned green manufacturing and smart manufacturing as national strategies, emphasizing the
importance of the "dual drivers" in achieving high-quality economic development. Green technological innovation is considered
key to achieving the simultaneous development of environmental protection and economic growth. However, China's enterprises
have weak independent innovation capabilities and urgently need to enhance green technological innovation through collaborative
innovation between industry, academia, and research. This paper, based on evolutionary game theory, constructs a collaborative
innovation model involving government, universities, and enterprises, analyzing the evolutionarily stable strategies under different
scenarios and exploring the role of cooperation mechanisms in promoting green technological innovation. Through numerical
simulations, the paper studies the impacts of initial willingness probability, policy support, financial rewards, and penalties on the
evolution of green collaborative innovation strategies, validating the critical roles of government, universities, and enterprises in
promoting green technological innovation. The findings provide theoretical and practical guidance for the sustainable development
of green technological innovation in the context of smart manufacturing.
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