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Abstract

Classified recycling of power batteries serves as an effective approach for enterprises to enhance
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resource utilization and increase profitability. However, the impact of classification thresholds and
misclassification on the recycling process warrants significant attention. In addition to recycling
retired power batteries in-house, enterprises may also outsource the process or engage in compet-
itive recycling with third-party recyclers. This study constructs a game-theoretic model to examine
the competitive classified recycling behavior between manufacturers and third-party recyclers. The
model explores the influence of classification thresholds and two types of misclassification on bat-
tery recycling pricing and supply chain decision-making. The results indicate that: (1) although a
higher classification threshold generally leads to a lower recycling price, it does not necessarily
yield better outcomes for the enterprise; (2) misclassification has contrasting effects on the profit-
ability of different recycling channels. By engaging in competitive classified recycling with third-
party recyclers, enterprises can mitigate the misclassification rate and thereby improve overall ef-
ficiency.
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Figure 1. Conceptual model diagram
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Figure 2. The impact of q on the acquisition price
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