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Abstract

With the rapid development of e-commerce, on-demand logistics and last-mile delivery face bottleneck
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constraints such as stringent timeliness requirements and urban road congestion. Traditional trans-
portation infrastructure struggles to meet the modern operational demands of low costs and high
reliability. To address these challenges, this paper focuses on smart transportation infrastructure
and investigates its systematic enabling mechanism on e-commerce logistics efficiency. Breaking
away from the traditional factor-driven perspective, a four-tier progressive framework consisting
of digital foundation, intelligent decision-making, functional performance, and business value is
constructed. Using regional macro-level panel data, this study applies a coupling coordination de-
gree model to quantitatively assess and empirically examine the mechanism through which smart
transportation infrastructure enables the development of the logistics system. Empirical results in-
dicate a significant positive correlation between the advancement of smart transportation infra-
structure and reduced delay rates at critical nodes, enhanced delivery punctuality, and lowered over-
all logistics energy costs. This research clarifies the transmission pathways of transportation tech-
nology transformations in enhancing logistics efficiency and provides theoretical support and deci-
sion-making references for smart logistics network planning in the future context of air-ground co-
ordination and the low-altitude economy.
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Figure 1. Collaborative empowerment mechanism framework of smart transportation for e-com-
merce logistics
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Table 1. Evaluation index system of smart transportation infrastructure and e-commerce logistics efficiency
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Figure 2. Spatio-temporal evolution of the coupling coordination degree between smart transportation and e-commerce
logistics
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