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Abstract

Against the backdrop of the continuous advancement of urban-rural integration and digital village
construction, rural e-commerce has become an important channel linking rural transaction settings
with urban and rural markets, the conceptual boundaries and measurement criteria of “rural e-
commerce penetration” have not yet been unified. Existing studies often use online retail sales, e-
commerce transaction volumes, or policy-pilot status. These variables capture market size or policy
coverage but do not jointly indicate whether transaction-enabling conditions are accessible and
whether related services are used. This study defines rural e-commerce penetration as the regional
process through which platform-based transactions and their supporting networks, terminals, pay-
ment services, and logistics enter rural transaction settings and are used by rural residents and
business entities. The baseline sample comprises 341 province-year observations for 31 provincial-
level administrative regions from 2013 to 2023. Rural broadband subscriber density, mobile-phone
ownership per 100 rural households, and a county-level digital-payment sub-index are normalized
over the pooled sample and combined using entropy weights of 63.71%, 15.45%, and 20.84%, re-
spectively. The measurement results show that the unweighted mean across the 31 provincial-level
administrative regions rises from 0.1283 in 2013 to 0.4684 in 2023. The eastern region remains
ahead, the central and western regions record larger increases, and the northeast improves more
slowly. Rank correlations between the baseline index and alternatives based on equal weighting,
winsorization, and a shorter sample period all exceed 0.96. The index captures the relative levels
of rural e-commerce infrastructure and payment use during the sample period and supports com-
parisons across provincial-level administrative regions and years.
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Table 2. Comparison of rural e-commerce penetration with related concepts
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Figure 1. Formation, transmission mechanisms, and boundary conditions of rural e-commerce
penetration
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Table 3. Indicator composition and entropy weights of the rural e-commerce penetration index
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Figure 2. Chart of annual mean values of the rural e-commerce penetration index across 31 provincial-level administrative regions
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Table 5. Table of annual mean values of the rural e-commerce penetration index for 31 provincial-level administrative regions
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Table 6. Comparison of the rural e-commerce penetration index across four major regions
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Table 7. Robustness comparison of the rural e-commerce penetration index
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