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Abstract

Amid the accelerating integration of humanoid robots and the low-altitude economy, the human-
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machine functional boundaries in e-commerce reverse logistics (especially the returns process) are
being redefined. This paper identifies three inherent ambiguities in returns: product condition un-
certainty, consumer intent volatility, and interaction complexity, which preclude direct application
of forward logistics automation paradigms. Based on task codifiability, highly standardized sub-
tasks can be reliably executed by intelligent agents, whereas non-structured tasks requiring com-
mon-sense judgment, emotional engagement, or exception handling necessitate human interven-
tion. Crucially, these collaboration boundaries are not dictated solely by technological capability
but are strategically shaped by platforms through organizational governance balancing cost, repu-
tation, and accountability. The paper proposes a governance framework of “front-end automation,
back-end human accountability, and end-to-end traceability” to jointly optimize efficiency, reliabil-
ity, and user experience.
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