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Abstract: To identify the immediate triggers and consequence-amplifying conditions of urban electric bicycle charging fires,
26 publicly reported incidents that occurred between 2020 and 2025 were collected and screened from government departments,
fire and rescue services, emergency management authorities, and authoritative media. A structured coding form and a three-
level framework comprising immediate triggers, associated factors or conditions, and consequence-amplifying conditions were
used for content analysis and descriptive statistics. Most incidents occurred during charging, with internal battery failure or
short circuit being the most frequently reported immediate trigger. Charger failure or mismatch, short circuits in supply wiring,
and improper charging practices were also identified. Human behavior, battery condition, and spatial environment frequently
co-occurred within individual incidents. All fatal incidents occurred in indoor or semi-outdoor settings and involved severe
smoke, while evacuation obstruction was explicitly reported in some cases. The case evidence suggests that the occurrence and
consequences of urban electric bicycle charging fires reflect the combined influence of equipment, behavior, spatial
environment, and management conditions. Prevention should therefore establish multiple safety barriers through product and

parameter compatibility, abnormal-condition monitoring and automatic power cutoff, fire compartmentation, fire-spread
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control, and evacuation safety.

Keywords: Electric bicycle; Charging fire; Accident case; Causal analysis; Fire safety
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Table 1 Distribution of primary ignition triggers and associated factors of electric bicycle charging fires
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Fig. 1 Accident locations and fire spread
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Fig. 2 Causal and consequence evolution chain of urban electric bicycle charging fires
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