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Abstract

Against the backdrop of intensifying global climate change and growing resource and environmental
constraints, China’s proposed “Dual Carbon” Goals have charted a clear direction for the green and
low-carbon development of agriculture. At present, agriculture constitutes one of the major sources
of greenhouse gas emissions, and research on agricultural carbon emission measurement and emis-
sion reduction technologies has attracted extensive academic attention. Scholars have carried out sys-
tematic research on accounting methods, spatial-temporal patterns and driving factors of agricultural
carbon emissions, gradually establishing a measurement system centered on life cycle assessment,
input-output analysis and other methodologies. Meanwhile, in terms of emission reduction technolo-
gies, targeted practices such as straw returning to fields, soil testing and formulated fertilization, and
low-carbon breeding have been proven to deliver remarkable carbon abatement potential. In addi-
tion, tapping the carbon sequestration functions of agriculture and establishing compensation mech-
anisms have become popular research topics. Through practices including soil carbon sequestration
in farmland, grassland restoration and forest carbon sinks, the pathways for transforming agricul-
tural systems from carbon emission sources into carbon sinks have become increasingly distinct.
From a policy perspective, instruments such as carbon emission trading, carbon inclusive mecha-
nisms and fiscal subsidies have provided institutional safeguards to incentivize the low-carbon trans-
formation of agriculture. Nevertheless, existing studies still have prominent shortcomings, including
inconsistent measurement standards, limited popularization of emission reduction technologies, im-
perfect evaluation systems for carbon sink values, and insufficient policy coordination. Future re-
search should focus on constructing a unified and standardized accounting framework for agricul-
tural carbon emissions, strengthening integrated research on emission reduction technologies and
their regional adaptability, improving agricultural carbon sink trading markets and ecological com-
pensation mechanisms, and promoting cross-departmental policy coordination and interdisciplinary
integration. This will lay solid theoretical support and practical approaches for the green and low-
carbon transformation of agriculture in China.
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