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Abstract

As global trade informatization surges, e-commerce demands higher product information trans-
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parency and traceability. However, centralized data management suffers from fragmentation, vul-
nerability to tampering, and low collaboration efficiency, falling short for cross-border data trace-
ability across stages. Blockchain, with its distributed, tamper-proof, and traceable nature, offers a new
approach for cross-border e-commerce information tracing. This paper, leveraging blockchain’s fea-
tures, designs a management framework and builds a multi-party collaborative tracing system us-
ing smart contracts and distributed ledger technology. During the design process, this paper em-
ploys a typical cross-border transaction dataset for experimentation, aiming to compare the tracking
efficiency, consistency, and security performance of the blockchain-based tracking system against
those of the original traditional system. Experimental results indicate that the information tracea-
bility management approach enabled by blockchain technology can enhance the precision and reli-
ability of management; however, it also introduces challenges such as massive data processing on
the blockchain and inter-chain coordination issues. This study provides practical insights and a the-
oretical basis for the digital transformation of information traceability management in cross-bor-
der e-commerce.
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Table 1. Comparison model performance index table
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Table 2. Comparison data table of experimental performance
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5000 1170 460 97.4 89.2
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