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Abstract :

In the context of global energy transition and industrial transformation, the competitive landscape
of the new energy vehicle (NEV) market is being rapidly reshaped by intensifying price wars. As
the world’ s largest NEV market, China surpassed 10 million units in production and sales in 2024,
with Guangdong Province contributing 26.8% of the national output and excelling in research and
development (R&D) capabilities, establishing itself as a pivotal hub within the industrial ecosystem.
However, the market turbulence induced by price wars has significantly heightened the complexity
of consumer decision—-making. This study targets consumers in Guangdong Province, investigating
the multidimensional impacts of pricing strategies on their decision—-making processes. By integrating
the Unified Theory of Acceptance and Use of Technology 2 (UTAUT2), machine learning algorithms,
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and multi-source data, a three—dimensional analytical framework— “Consumer Cognition—
Behavior-Policy” —is developed. For the online review survey, comments on NEVs from Guangdong
residents were collected across platforms and analyzed using a bidirectional LSTM model based on
Word2Vec for sentiment classification and semantic network analysis. These findings informed the
design of subsequent questionnaires and interviews. The questionnaire, extended from the UTAUT2
framework, incorporated multidimensional variables and tested 11 hypotheses to confirm the
positive influence of various dimensions on NEV purchasing behavior, the mediating role of purchase
intention, and the moderating effects of driving experience, gender, age, and vehicle ownership. A
three—stage Probability Proportional to Size (PPS) sampling method was employed for the survey.
The formal investigation primarily utilized questionnaires, complemented by interviews and field
studies, yielding 1,276 responses, of which 1,106 were valid (86.68% validity rate). Data analysis
commenced with descriptive statistics to assess NEV awareness among Guangdong residents.
Subsequently, a Structural Equation Model (SEM) was constructed to explore the factors influencing
NEV purchase decisions. SHAP values were applied to quantify the impact of moderating variables,
while K-Prototypes clustering classified consumers into those who had and had not purchased
NEVs. Finally, the Fuzzy Comprehensive Evaluation Method identified core consumer concerns, and
the XGBoost algorithm predicted purchase probabilities to provide automakers with optimized pricing
strategies. The findings reveal: (1) significant divergence in consumer cognition; (2) multifaceted
drivers of purchase decisions; (3) distinct user segments with differentiated needs; and (4) the critical
role of infrastructure and user experience in market expansion. Based on these insights, the study
proposes the following recommendations: (1) addressing value perception gaps through transparent
decision—making systems; (2) dual empowerment of technical rationality and emotional experience
to create a “ease of use—emotional delight” interaction ecosystem; (3) transitioning from user
segmentation to ecosystem scenario reconstruction, leveraging precise financial solutions and cross—
industry ecosystems to transcend traditional competitive boundaries; and (4) synergistic development
of infrastructure and regional culture to build a network intertwining technological inclusivity and
humanistic care. The NEV industry’ s breakthrough hinges on navigating the paradigm clash between
industrial-era scale logic and digital-era value logic. By reconstructing cognition to align on value,
empowering technology to revolutionize experiences, and fostering ecological synergy to redefine
industry boundaries, price sensitivity can be transformed into a strategic pivot for value co-creation,
offering a “cost reduction—experience enhancement-ecosystem co—creation” model for the national
market, exemplified by Guangdong.

Keywords : new energy vehicles; purchase behavior; K-Prototypes clustering algorithm; structural
equation modeling; XGBoost algorithm
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