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Abstract

A two-stage dual-channel green supply chain consisting of retailer and altruistic preference
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manufacturer was established. Based on nonlinear consumer demand function, two Stacklberg
game models with or without government carbon tax are constructed to explore the effects of car-
bon tax, altruistic preference and channel competition on carbon emission reduction and pricing
decisions of dual-channel green supply chain. Finally, a cost-sharing contract considering altruistic
preference is designed to minimize carbon emissions and achieve a win-win situation for supply
chain members. The results show that manufacturer’s altruism preference is beneficial to carbon
emission reduction and increase the profits of retailer and supply chain and manufacturer’s utility,
regardless of whether there is a carbon tax policy, while channel competition is opposite to altruism
preference. Carbon tax has a positive effect on carbon emission reduction in supply chain, but has a
negative effect on channel demand and supply chain members’ profits. Cost-sharing contract can
effectively coordinate supply chain, promote carbon emission reduction and increase supply chain
profit.
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Figure 1. Model structure diagram
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Table 4. Influence of channel competition parameters on supply chain in model N
2 4. BN PREFTFSHITHE MR

N* N* N* N* N* N* N* N* N* N* N*
5 w p1 pz € ql q2 T T T Un Um

m r sc

0.1 17.93 29.21 21.32 2.63 11.4 20.18 592,90 128.6  721.53 291.49 631.49
0.3 18.55 27.26 21.16 2.32 9.58 18.29  532.24 8343 61567 265.61 557.27
0.5 19.19 25.38 21.05 2.10 8.25 16.92 488.20 51.10 539.30 247.08 503.53
0.7 19.85 23.55 20.96 1.93 7.25 1589 45476  26.84 48159 23317 462.81
0.9 20.53 21.76 20.90 1.80 6.47 15.07 42851 7.95 436.46 222.33  430.89

Table 5. Influence of channel competition parameters on supply chain in model S
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Table 6. The influence of carbon tax parameters on supply chain in model S
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Table 7. The result of model S
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Table 8. The influence of cost sharing parameters on supply chain
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0.478 316.174 31.274 347.448 229.544 325.556
0.499 317.033 30.415 347.448 229.544 326.157
0.520 317.892 29.556 347.448 229.544 326.758
0.542 318.751 28.697 347.448 229.544 327.360
0.563 319.610 27.838 347.448 229.544 327.961
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Figure 2. Cross-effects of altruism preference and carbon tax on product carbon
reduction
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Figure 3. Cross-effects of altruistic preference and channel competition on
product carbon reduction
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Figure 4. Cross-effects of carbon tax and channel competition on product carbon
reduction
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