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Abstract

This study analyzes 5750 e-commerce patents from the China National Intellectual Property
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Administration from 2015 to 2024, employing the BERTopic deep topic modeling approach to mine
and analyze technological themes and their evolution. Ten distinct technological topics were iden-
tified and categorized into four characteristic clusters based on their temporal evolution patterns:
“life-cycle-type” hardware automation, “peak-and-decline-type” core platforms, “steady-state-type”
product informatization, and “low-frequency-maturity-type” comprehensive support technologies.
The temporal analysis reveals that e-commerce technology development exhibits phased charac-
teristics, progressing from foundational construction to intelligent advancement. Based on these
findings, optimization pathways are proposed from the perspectives of differentiated corporate
technology investment and industrial ecosystem cultivation. The study provides a quantitative an-
alytical framework for understanding e-commerce technology evolution and offers insights into fu-
ture development directions such as immersive interaction, global intelligentization, and standard-
ized governance.
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Figure 1. Distribution of e-commerce patent data among 2015~2024
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Figure 2. Two-dimensional spatial distribution of topic clusters in e-commerce technology
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Figure 3. Top 8 topic terms and their frequencies in e-commerce technology clustering
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Figure 4. Evolution curves of the strength of 10 topics
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