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Abstract

With the increasing urgency of global climate change, China, as the world’s largest producer and
consumer of automobiles, faces a huge challenge in reducing carbon emissions. In this context, the
development of new energy vehicles (NEVs) has become a key pathway to achieving the goals of “car-
bon peak” and “carbon neutrality”. This study aims to analyze the evolutionary game strategies and
interactive mechanisms between the government and new energy vehicle manufacturers under static
carbon tax conditions. Based on prospect theory, an evolutionary game model was constructed to sim-
ulate the behavioral strategy choices of local governments and automobile manufacturers under dif-
ferent carbon tax policies. The study first outlined the current development status and policy back-
ground of China’s new energy vehicle industry, and then improved the accuracy of the gain func-
tions of both parties in the game by introducing prospect theory. The model analyzed the inter-
action between the regulatory choices of local governments and the production decisions of au-
tomobile manufacturers, and how these interactions affect the evolutionary stability state (ESS)
of the new energy vehicle industry. Research has found that under a static carbon tax, there may
not be a stable point in the system, indicating the need for more flexible policy tools to promote
the healthy development of industries. The policy recommendations of this study include devel-
oping carbon emission accounting technology to provide stable economic returns for the new
energy vehicle industry; Establish a dynamic carbon tax system to reduce the cost burden of new
energy vehicle business; Raise public awareness of low-carbon travel and encourage the pur-
chase of new energy vehicles by quantifying consumer emissions reductions. In addition, the
study emphasizes the importance of cooperation between the government and manufacturers,
as well as the necessity of considering consumers’ low-carbon preferences in the design of car-
bon tax policies.
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Figure 2. Phase diagram equilibrium point of manufacturer game (a): Scenario 1; (b): Scenario 2; (c): Scenario 3
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Figure 3. Phase diagram equilibrium point of local government game (a): Scenario 1; (b): Scenario 2; (c): Scenario 3
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Table 6. Local stability analysis of equilibrium point
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Figure 4. Copy the equilibrium point a of the evolutionary phase diagram of a dynamic system: (0, 0); b: (0, 1); c: (1,0); d: (1,
1);ande: (1,1)
& 4. SFIEERGHERHER, FES a: (0,0); b: (0,1); c: (1,0); d: (1,1); Fe: (1,1)
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Table 7. Initial values of important parameters
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Figure 5. Evolution results under static carbon tax: (a) System evolution path and (b) Strategy probability of players under
static carbon tax
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