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Abstract

Against the backdrop of growing consumer low-carbon preferences and prominent demands for
optimization of supply chain management decisions, this paper constructs closed-loop supply chain
models of power battery recycling project with battery manufacturers (Model M), battery retailers
(Model R) and third-party recyclers (Model T) serving as recycling entities respectively based on
game decision theory. It explores the impacts of two factors, namely government subsidies and con-
sumer low-carbon preferences, on the operational decisions and benefits of the supply chain. The
results show that: (1) In different recycling decision models, the overall carbon emissions of the
supply chain, manufacturers’ carbon emission reduction investment level and recycling effort all
rise with the increase in consumer low-carbon preferences; (2) Government subsidies and con-
sumer low-carbon preferences jointly regulate the selection of supply chain decision models and
profit performance. When consumer low-carbon preferences are at low and medium levels, the in-
crease of government subsidies can significantly boost the profit of the manufacturer-led recycling
model, making this recycling mode the optimal choice. When consumer low-carbon preferences are
high, the overall supply chain profit of the third-party recycling model is significantly higher than
that of other models regardless of changes in government subsidies, which serves as the optimal
management decision scheme.
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Figure 1. The impact of consumer low-carbon preferences on total carbon emis-
sions in three model supply chains
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Figure 2. The impact of government subsidies and consumer low-carbon preferences on supply chain profits
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Figure 3. The impact of consumer low-carbon preferences on manufacturers'
carbon reduction investment levels in three models
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Figure 4. The impact of consumer low-carbon preferences on the recycling ef-
fort levels of three models
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Figure 5. Sensitivity impact of consumer low-carbon preference on three models
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