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Abstract

Technological innovation has consistently been a focal point for both nations and society as a
whole. In recent years, various industries and government levels have intensified efforts to boost
investment in scientific and technological innovation (Sci-Tech), fostering the formation of Sci-Tech
communities to collectively overcome technological bottlenecks and address critical challenges.
However, Sci-Tech communities often face issues such as a lack of systematic collaboration schemes,
insufficient interoperability of incentive policies, and a dearth of continuous performance evalua-
tion. This paper, grounded in utility theory, constructs a tripartite evolutionary game model involv-
ing Sci-Tech enterprises, university research institutions, and the government. By analyzing the
evolutionary stability of strategies chosen by each participant, the study delves into the intricate
relationships influencing the strategic choices of all stakeholders. Furthermore, the paper ex-
plores the stability of equilibrium points within the game system. Key findings include: 1) Streng-
thening government incentives and penalties increases the likelihood of active participation from
Sci-Tech enterprises and university research institutions in Sci-Tech communities. However, an
excessive emphasis on incentives may impact the government’s fulfillment of regulatory respon-
sibilities. 2) To ensure the cooperation within Sci-Tech communities evolves in a stable market
environment, the government must establish a judicious system of rewards and penalties, ensur-
ing that the aggregate of incentives and penalties exceeds the individual innovation benefits of
each party. 3) In instances of weak government regulatory oversight, regardless of the govern-
ment’s chosen strategy, the strategic combination of Sci-Tech enterprises and university research
institutions tends toward non-participation in Sci-Tech community collaboration. Finally, through
simulation analysis, the paper validates the effectiveness of the proposed model and provides
practical strategies and recommendations for the government to guide and optimize incentive
mechanisms for collaborative Sci-Tech initiatives.
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Figure 1. Logical relationship diagram of tripartite evolutionary game model
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Figure 2. Stability diagram of Sci-Tech enterprises
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Figure 4. Stability diagram of government
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Table 4. Stability analysis of equilibrium points
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Figure 5. Influence of collaborative innovation income of
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Figure 6. Influence of competitive innovation returns
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Figure 7. The influence of the government on the amount of fines for
Sci-Tech enterprises
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Figure 9. Results of 50 times evolution of different initial strategy
combinations over time
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