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Abstract

Against the backdrop of the Dual Carbon Strategy, this paper conducts research focusing on the
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green agricultural production behaviors of smallholder farmers in China. Agriculture plays dual
roles in greenhouse gas emission reduction and carbon sequestration, yet traditional extensive
farming patterns generate substantial carbon emissions. As the core participants in agricultural
production, the slow green transition of smallholder farmers hinders the low-carbon development
of agriculture. At present, the policy framework for green agriculture has taken initial shape, and
large-scale business entities have achieved remarkable results in low-carbon transformation.
Nevertheless, smallholder farmers face internal constraints including insufficient awareness, in-
adequate returns and high operational risks, coupled with external dilemmas such as an incom-
plete carbon value conversion mechanism, shortages of technical, financial and infrastructural
support, and inadequate coordination among policies, incentives and supervision, creating major
obstacles to the popularization of green production. Accordingly, this study puts forward compre-
hensive countermeasures: eliminate internal barriers through targeted training for farmers,
build an inclusive carbon trading system to increase farmers’ income from carbon sinks, remedy
deficiencies in technology, finance and infrastructure, improve long-term incentive and supervi-
sion mechanisms via cross-departmental coordination, and empower smallholders through agri-
cultural socialized services. These measures will comprehensively advance the green and low-
carbon transformation of agriculture and boost rural revitalization as well as the construction of
agricultural ecological civilization.
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Table 1. Comparison of total agricultural carbon emissions and farmland carbon sinks
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Table 2. Comparison of green and low-carbon transformation of different agricultural business entities
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Table 3. Classification of supply-demand gaps in agricultural green and low-carbon support services
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Table 4. Short-term comparison of costs and benefits: farmers’ traditional production vs green low-carbon production
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Table 6. Functional division of the one-stop comprehensive service platform for low-carbon agriculture in towns and townships
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