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Abstract: Considering the involvement of the government, a Stackelberg game model led by a manufacturer was developed,
according to two levels of closed-loop supply chain composed of a manufacturer and a retailer. The impacts of different
policies on product wholesale, retail, product recovery, carbon emissions and supply chain profit were observed and verified
by a numerical example. The results show that, when the price of carbon trading and government subsidies satisfy certain
conditions, the combination of carbon trading and subsidy policy can reduce the retail price, increase the recovery rate and the
demand, significantly improve the total profit of the supply chain, and significantly decrease the carbon emissions. Therefore,
the implementation of carbon trading and government subsidy policy can make up for the deficiencies of separating the two
policies, reduce carbon emissions and improve the overall profit of the supply chain, making the remanufacturing closed loop
supply chain achieve a better condition.
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Table 2 Decision results of four policies

No government

Government subsidy and

Parameters restraint policy Carbon trading policy =~ Government subsidy policy carbon trading policy

® 79.13 78.36 79.40 71.86
P 86.09 85.57 84.78 80.16
€ 0.52 0.54 0.82 0.99

D (p) 41.73 43.29 45.66 59.52
™ 834.78 746.07 998.64 1170.06
TR 435.54 468.26 426.35 897.04

TMTTR 1270.32 121433 1424.99 2 067.10
Ve 20.03 19.91 8.22 0.6
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