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Abstract: This paper constructs profit-maximization models for a monopoly manufacturer in three situations,
where there are no carbon tax, uniform carbon tax and discriminated carbon tax, respectively. Different carbon
tax’s impacts on the manufacture’s optimal remanufacturing production decisions, carbon emission and social
welfare are studied. The results indicate that implementing carbon tax reduces the manufacturer’s profit and
carbon emission, but increases social welfare in certain conditions. It encourages more manufacturers to adopt
remanufacturing. Further, discriminated tax is more flexible than uniform tax. By theoretical comparison and
numerical experiment, this paper studies the performance differences of profits, carbon emission and social
welfare, after unidirectional and bidirectional tax adjustment on uniform tax. The results show that neither
carbon tax is always dominant. The government should choose rational tax adjustment to optimize social
welfare according to the characteristics of remanufacture products, unit pollution coefficient, uniform carbon

tax level and adjustment range.
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Table 3 Remanufacturing conditions of manufacturer under discriminated carbon tax
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Fig. 1 Social welfares under uniform carbon tax and unidirectionally reducing remanufactured products’ carbon tax(y < vy4)
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