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Abstract: To reveal the influence of extended producer responsibility (EPR) and consumer trust preference
on the decisions of members in a closed-loop supply chain, this paper establishes a Stackelberg game model
involving the manufacturer, the retailer, the recycling alliance, and a third-party recycler to investigate the
recycling decision of wasted electronics under three modes: independent recycling of the manufacturer without
EPR, alliance recycling, and third-party recycling with EPR. The results show that the degree of consumer trust
preference is positively related to the profit of the supply chain and the social welfare with EPR. Further, the
difference between the profit of retailer and manufacturer decreases with consumer trust preference, and the
profit of supply chain is higher in the alliance recycling mode than in the third-party recycling mode with EPR.
The social welfare in both EPR modes is greater than in no-EPR mode. The optimal recycling strategy of the
manufacturer achieves the maximum social welfare in all the three modes. Therefore, the government should
provide incentives for the manufacturer to implement alliance recycling through EPR, and induce consumers to
participate in EPR practice, so as to achieve a balance between EPR and consumer trust preference in guiding
firms’ recycling behavior.
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Fig. 4 Impact of consumer trust preference degree in alliance recycling on the profits of manufacturer and retailer
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Fig. 5 Impact of consumer trust preference degree in third-party recycling on the profits of manufacturer and retailer
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Table 3 Impact of consumer trust preference degree in alliance recycling on the profits of manufacturer and retailer

A 0.1 0.3 0.5 0.7 0.9
3 0.097 242 0.097 249 0.097 267 0.097 294 0.097 326
W?{‘ 0.048 620 0.048 625 0.048 633 0.048 647 0.048 666
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Fig. 6 Impact of recovery rate on the manufacturer’s profit with high consumer trust preference degree in alliance recycling
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Fig. 9 Impact of recovery rate on social welfare with high consumer trust preference degree in alliance recycling
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Fig. 10 Impact of recovery rate on social welfare with high consumer trust preference degree in third-party recycling
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Fig. 12 Impact of consumer trust preference degree in alliance recycling on the profits of manufacturer and retailer with internalized recovery rate
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Fig. 13 Impact of consumer trust preference degree in third-party recycling on the profits of manufacturer and retailer with internalized recovery rate
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Table 4 Optimal solution and optimal profit of two expansion models
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Table 5 Impact of consumer trust preference degree in alliance recycling on the profits of manufacturer and retailer with internalized recovery rate
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