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Power battery pricing and carbon emission reduction strategy under

the carbon cap-and-trade mechanism
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Abstract: Choosing the appropriate recycling model is the key to achieving standardized recycling of retired power bat-
teries. This paper constructs a closed-loop supply chain led by a power battery manufacturer and composed of a vehicle
manufacturer and third-party recycler, to explore the optimal decisions of supply chain members under the carbon cap-and-
trade mechanism, and to compare the supply chain profits and recycling rates of single-channel recycling, mixed recycling,
and alliance recycling models. The impacts of channel competition intensity, carbon quota, and carbon price on supply
chain performance are further analyzed. Results show that the supply chain decisions are affected by the carbon cap-and-
trade mechanism and recycling models. Moreover, the supply chain profits and recycling rates of the alliance recycling
model are better than those of the other models. The carbon cap-and-trade mechanism improves the supply chain profits.
Specifically, an increase of carbon quota and carbon price is conducive to the increase of the supply chain profit, while the
increase of carbon price leads to poor recycling rate. The intensified competition among channels is not conducive to the
growth of supply chain profits and recycling rates, while the increase in consumer environmental awareness will promote
them. This study provides theoretical support for selecting and improving power battery recycling models under the carbon

cap-and-trade mechanism.
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Fig. 1 Recycling model diagram
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Table 2 Optimal pricing of forward supply chain under different recycling models
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Fig. 2 The influences of channel competition coefficient and consumer environmental awareness on supply chain profit
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Fig. 3 The influences of channel competition coefficient and consumer environmental awareness on recycling rate
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Fig. 4 The impacts of carbon quota and carbon pricing on supply chain profits
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