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Abstract

To address policy parameter optimization under China’s “Dual-Credit” Policy and the low-carbon tran-
sition decisions of transforming automobile manufacturers, this study develops a three-stage decision
model between the government and a transforming automobile manufacturer. It examines how policy
parameters affect emission-reduction investment, product pricing, market demand, manufacturer
profit, and social welfare under credit trading. The results show that the manufacturer’s optimal emis-
sion-reduction investment exhibits a segmented pattern. Increasing the new energy vehicle credit ratio
requirement does not continuously strengthen fuel-vehicle emission reduction, but induces the manu-
facturer to reallocate resources between fuel-vehicle emission reduction and new energy vehicle credit
acquisition. A higher credit value for new energy passenger vehicles reduces new energy vehicle prices,
expands demand, and increases manufacturer profit. The government’s optimal credit regulation lies
within an appropriate range: the credit ratio requirement mainly affects fuel-vehicle emission reduc-
tion and pricing, while the credit value mainly affects new energy vehicle pricing and demand. Moreo-
ver, higher marginal environmental disutility increases the optimal credit ratio requirement and re-
duces manufacturer profit and social welfare, whereas stronger consumers’ low-carbon preference has
the opposite effect. These findings provide theoretical references for the management of the dual-credit
policy and manufacturers’ emission-reduction resource allocation from the perspectives of policy pa-
rameter optimization, the manufacturer’s low-carbon transformation transition decisions, and the co-
ordination of social welfare.
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Figure 1. Market structure diagram under the “dual-credit” policy
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Figure 2. Game sequence diagram between the government and the manufacturer
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Figure 3. Effect of the new energy vehicle credit ratio requirement on optimal emission-reduction investment
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Figure 7. Effects of & and 6 on social welfare
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