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Abstract
This study systematically investigates the empowerment mechanisms and optimization strategies
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of blockchain technology in the field of e-commerce transactions. Grounded in the decentralized
architecture of distributed ledger technology (DLT) and cryptographic protocols, it demonstrates
how blockchain reconstructs trust mechanisms in e-commerce by establishing tamper-proof data
authentication systems, transparent and traceable transaction verification frameworks, and auto-
mated smart contract execution protocols. Blockchain technology enhances collaborative trust among
transactional entities through triple safeguards—data ownership confirmation, process traceabil-
ity, and contract enforcement—thereby systematically improving transactional security and infor-
mation transparency. However, blockchain technology also faces multi-dimensional constraints in
the process of empowerment, such as compliance challenges like data ambiguity and lack of cross-
border regulatory frameworks, and practical barriers like diminishing marginal benefits of techno-
logical transformation costs and differences in market perceptions. The study concludes that block-
chain-enabled e-commerce transactions necessitate the formulation of explicit data security and
privacy protection policies, alongside establishing industry-wide standards and compliance frame-
works, to foster a more innovative and value-driven transactional ecosystem.
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