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Abstract: Giving full play to the driving role of the digital economy in agricultural carbon emission reduc-
tion and accelerating the green transformation of agriculture are crucial for effectively realizing the “dual
carbon” goals. Based on the panel data from 30 Chinese provinces from 2012 to 2022 (excluding Xizang,
Hong Kong, Macao and Taiwan), this study empirically investigated the impact mechanisms, threshold
characteristics, and spatial spillover effects of the digital economy development on agricultural carbon
emissions. The results revealed that the development of the digital economy significantly reduced agricul-
tural carbon emissions, with stronger effects observed in regions featuring higher agricultural technology
investment and in eastern China. Rural finance, industrial structure upgrading, and large-scale agricultural
operations served as key pathways through which the digital economy promoted carbon reduction. Moreo-
ver, there existed a single threshold effect of agricultural infrastructure construction level on the impact of
the digital economy development on agricultural carbon emissions. When the agricultural infrastructure
index exceeded 0. 660 2, the carbon emission reduction effect became weaker. Spatial spillover effects
further demonstrated that the development of the digital economy not only reduced local agricultural
carbon emissions but also generated positive spillovers in surrounding regions, while the effect turned
negative beyond a geographical distance of 450 km. Therefore, attention should be paid to the supporting
role of the digital economy in agricultural carbon emission reduction, focusing on the mediating roles of
rural finance, upgrading of agricultural industrial structure, and agricultural scale operation. The carbon
emission reduction effect of the digital economy should be adapted according to local conditions, and the
spatial spillover effects of the digital economy on agricultural carbon emissions should be fully utilized.
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