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Abstract

Promoting new energy vehicles is an important path for the transportation industry to realize
clean and low-carbon transformation. With the increasing market ownership of new energy ve-
hicles, retired power batteries have entered into large-scale decommissioning, and battery recy-
cling has gradually become a complex issue, and the carbon emission problems of new battery
production and retired power battery recycling have gradually emerged, requiring effective gov-
ernment intervention. Therefore, it is of great significance to take the carbon trading policy as an
exogenous variable of government intervention, and study the closed supply chain problem of
new energy vehicle batteries under government intervention, so as to provide theoretical guid-
ance for enterprises and the government. This paper constructs three game models of decentra-
lized decision-making without battery producers’ emission reduction inputs, decentralized deci-
sion-making with battery producers’ emission reduction inputs and centralized decision-making
with battery producers’ emission reduction inputs under carbon trading policy, studies the closed
supply chain decision-making problem of new energy vehicle batteries under the carbon trading
policy, compares and analyzes the impacts of the decision-making results on the price and profit,
and formulates a supply chain coordination contract. The results show that under the govern-
ment’s carbon trading policy, battery manufacturers’ investment in decarbonization technology
can increase the profit level of supply chain participants, promote the development of low-carbon
supply chains, and encourage the use of retired power batteries in separate categories, but dis-
courage third-party recycling behavior. Emission cost-sharing, recycling cost-sharing, and reduc-
tion and buy-back cost-sharing contractual mechanisms can incentivize battery manufacturers to
reduce emissions and encourage third-party recyclers to recycle.
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Figure 1. Operation process of closed-loop supply chain of new energy vehicles under carbon trading policy
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