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Abstract

In recent years, China’s cosmetics industry has developed rapidly and has become the world’s sec-
ond-largest consumer market for cosmetics. However, during the expansion of the industry, quality
and safety risks such as illegal production, rent-seeking collusion by third-party testing agencies,
and asymmetric regulatory information have been exposed. This article is based on evolutionary
game theory to construct a tripartite evolutionary game model between cosmetics manufacturers,
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third-party testing agencies, and government regulatory departments. It analyzes the strategic evo-
lution process of each party in the game, the stable strategy of the system evolution, and the key
factors affecting strategy selection. The influence of parameters on the evolutionary results is veri-
fied through numerical simulation. Research has shown that there are two sets of evolutionary sta-
ble strategies in the system, among which (compliant production, refusal of rent-seeking, relaxed
regulation) is the ideal steady state of industry governance. The strength of rewards and punish-
ments, rent-seeking costs, and regulatory costs are key factors affecting the evolution of strategies.
The research results can provide theoretical references for improving the regulatory mechanism of
cosmetics safety.
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Table 1. Game payoff matrix
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Table 2. Equilibrium point characteristic value
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Table 3. Discriminant analysis of the equilibrium point stability of the evolutionary game model
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Figure 1. The influence of initial preferences on evolutionary outcomes
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Figure 2. The impact of initial preferences on evolutionary speed and path
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Figure 3. The impact of rent-seeking cost B, on evolutionary outcomes
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