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Abstract: Aiming at the problems from uneven profit distribution and excessive carbon emissions
in the three-level paper product supply chain, this paper introduces the low-carbon preference for
consumers and carbon tax policy, and uses the MATILAB software to establish the three-level
leader-follower game model (TLG model) with the decentralized decision-making and the cooper-
ative decision model (CD model) in centralized decision-making. In the cooperative decision-
making model, the cost-sharing and benefit-sharing contracts are introduced, with the optimal
decision-making process of each member of the supply chain discussed. The results show that:
(D The consumer preference coefficient and carbon tax will affect the retail price, carbon reduction

and market demand of paper products, which will lead to changes in actual profits. @ With the
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CD model, the market demand of the supply chain, the carbon emission reduction of packaging

materials and the overall profit are significantly higher than those by the TLG model. @ The in-

troduction to carbon emission reduction cost-sharing and benefit-sharing contracts can ensure that

the profits of each supply chain member are significantly higher than that by the TLG decentral-

ized decision-making model within a certain range of sharing coefficients. Considering the low-

carbon preference of consumers and the change of market carbon tax, revenue sharing contract

can realize the overall coordination and optimization of the paper product supply chain and pro-

mote the sustainable development of the supply chain.

Key words: paper products; supply chain; carbon tax; consumer low-carbon preferences; revenue

sharing contract
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Fig. 1  Structure of the three-level paper product supply chain
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Tab. 2 Optimal decision results by different game models
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Tab. 3 Carbon footprint and carbon emission reduction of each link in the supply chain
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Tab. 4 Optimal decision results for different

cooperation parameters
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