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Evolutionary game analysis of low-carbon behavior between local government

and expressway operator

GAO Yanyan', ZHOU Tong', WANG Xu'", GAO Jie*, DAI Rongjian'
(1. School of Qilu Transportation, Shandong University, Jinan 250002, Shandong, China; 2. College of Transport &
Communications, Shanghai Maritime University, Shanghai 201306, China)

Abstract: In order to promote the low-carbon operation of expressway, the low-carbon behavior changes of local government and
expressway operator under carbon emission quota policy and reward-punishment mechanism based on the evolutionary game theory
were studied, the two sides’ evolutionary game model was constructed, solved and analyzed through the selection of influencing
factors of the agent behavior, and the simulation analysis was carried out with MATLAB to explore the influence of different reward-
punishment mechanisms and cooperation degrees on the evolutionary results, as well as the influence of the initial probabilities of the
game agent behavior selection and reward and punishment coefficients on the evolutionary process respectively. The results showed
that the implementation of carbon emission quota policy and the operation of reward-penalty mechanism for expressway operator by
local government could promote the joint participation of government and enterprise in reducing carbon in highway operation, and
the dynamic adjustment of reward-punishment mechanism according to the degree of cooperation between government and enterprise
was intuitive and effective; the closer the initial probabilities of local government implementing carbon quota policy and operator
legally emitting emission were to 1, the faster the two sides cooperated to promote low-carbon operation of expressway ; and the high
reward-punishment coefficient (6, =0.15, 6,=0.15) mechanism in the early stage of the implementation of the carbon quota policy

could accelerate the low-carbon operation of expressway.
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Fig.1 Evolutionary game relationship between local government and expressway operator under
the background of low-carbon transport
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Table 1 Evolutionary game income function of local government and expressway operator
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Fig.3 Influence of different reward-punishment mechanisms and cooperation degree on evolutionary results
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