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Abstract

Faced with the challenge of global warming, carbon reduction has become an important issue for
governments and enterprises. Based on the background of the two-level supply chain consisting of
manufacturers and retailers, this paper constructs the game payment matrix of manufacturers and
retailers through the Stackelberg game model. Using evolutionary game theory, the paper discusses
the decision-making evolution process of each participant in the supply chain under the carbon
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emission reduction mechanism. The factors influencing the evolution results are analyzed by nu-
merical experiments. Research shows that in the process of low-carbon production and sales, only
one participant (manufacturer or retailer) adopts low-carbon behavior. The low carbon level of re-
tailers is inversely related to that of manufacturers. Retailers and manufacturers will benefit more
if they work together to develop a low-carbon economy.
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Table 1. Model parameter symbols and instructions
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Table 2. The optimal solution for each strategy combination
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Table 3. The optimal profit for each strategy combination
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Table 4. The game pay-off matrix
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Figure 1. The influence of initial values on evolutionary game
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Figure 2. The influence of parameter h on evolutionary game
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Figure 3. The influence of parameter k and r on evolutionary game
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