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Abstract

With the rapid evolution of livestreaming e-commerce and various online transaction platforms, a
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hybrid e-commerce operating system characterized by the deep integration of online transactions
and offline logistics fulfillment has gradually taken shape and continues to develop. In view of this
hybrid nature, research on regional e-commerce systems requires a more scientific delineation of
their internal operating structure. Accordingly, this study divides the regional e-commerce operat-
ing system into two stages, namely online ordering and offline delivery. By employing a two-stage
network DEA model with additional inputs and using data from the China Statistical Yearbook 2025,
the study measures and decomposes the operating efficiency of regional e-commerce across 31 prov-
inces in China. The results show that substantial spatial disparities exist in regional e-commerce oper-
ating efficiency. Shanghai, Zhejiang, and Guangdong are located on the efficiency frontier, whereas
the overall efficiency of most central and western regions remains relatively low. In terms of stage
structure, the system as a whole exhibits a pattern of “lower efficiency in the first stage and higher
efficiency in the second stage,” with the efficiency of the first stage generally lagging behind that of
the second. Moreover, the sources of efficiency loss are markedly heterogeneous across regions. In
some highly developed areas, logistics fulfillment capacity has failed to keep pace with the growing
demand generated by order expansion. Based on these findings, regions with low online transaction
efficiency should promote the extension of offline consumption scenarios into online channels; regions
where online consumption potential has not been fully unleashed should focus on livelihood-related
consumption scenarios to facilitate the transformation of consumption capacity; and regions con-
strained by logistics fulfillment should strengthen investment in logistics infrastructure and im-
prove resource allocation capabilities. This study reveals the stage-specific differences and match-
ing mechanisms in regional e-commerce operating efficiency, and provides empirical evidence for ad-
vancing the high-quality development of regional e-commerce in a stage-specific manner.
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Figure 1. Two stages of e-commerce operation process
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Table 1. Regional efficiency results of the two stages
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Figure 2. Comparison of regional efficiency in the two stages
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