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Synergy Effects and Development Paths of New Energy Vehicles: Based on
Coupling Coordination and Random Forest Analysis
Wang Yugi
School of Statistics and Data Science, Shanghai University of International Business and Economics, Shanghai 201620

Abstract : With the intensifying global energy transition and environmental protection demands, the new energy
vehicle industry has become a vital engine driving sustainable social development. This study first
constructs a coupling coordination degree model for the new energy vehicle—ecological environment
system, quantifying their coordination level and temporal evolution patterns. Subsequently, a four—
dimensional predictive framework encompassing "environmental quality—energy structure—economic
level-technological innovation" is established. Combining random forest and SHAP explainability
methods, the study identifies the causal pathways of key variables. Findings reveal a significant
synergistic effect between new energy vehicle development and ecological environment improvement,
with clean energy infrastructure and economic—technological level serving as core drivers. This
research provides empirical evidence and decision—-making references for formulating differentiated
industrial policies, optimizing infrastructure layout, and refining incentive mechanisms.

Keywords : new energy vehicles; coupling coordination degree model; random forest; SHAP
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