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Abstract

Agricultural carbon emission intensity has become a core constraint on farmers’ planting decisions,
and forestry carbon sinks can ease emission reduction pressure and drive low-carbon adjustment of
agriculture-forestry structure. Based on 2012~2022 provincial panel data and farmer surveys, this
paper establishes benchmark regression, interaction adjustment, grouped regression and threshold
models to test the moderating effect of forestry operation via forest land ratio and forestry output
value ratio. Dummy variable interaction and grouped regression are combined to identify regional
and grain production heterogeneity, and multiple threshold values are estimated. Empirical results:
First, China’s agricultural carbon emission intensity declined year by year from 2012 to 2022, with
an average annual decrease of 5.52%, and significant gaps exist across eastern, central, western re-
gions as well as major and non-major grain-producing areas. Second, 60% of farmers focus on grain
planting while 40% pursue non-grain crops, mostly shifting to carbon-sink fruit forests. Third, car-
bon intensity boosts non-grain production through cost constraints, environmental regulation, tech-
nological progress and land/forest tenure transfer; forestry operation significantly weakens this im-
pact. Fourth, farmers in eastern and non-major grain areas respond more strongly to carbon con-
straints, and forest carbon sink buffer becomes prominent when forest land ratio exceeds 18.72%.
Targeted policies covering regional differentiated emission reduction, forest tenure transfer, green
technology promotion and carbon sink market construction are proposed.
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Table 1. Main carbon sources and emission coefficients for agricultural carbon emissions
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Figure 1. Trends in China’s agricultural carbon emission intensity from 2012 to 2022
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Table 2. Comparison of total agricultural carbon emissions in the three major regions (average from 2012 to 2022)
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Figure 2. Proportion of planting structure types among farmers
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Table 3. The impact of agricultural land operation scale on planting structure
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Table 4. Key influencing factors of changes in farmers’ planting behaviors
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Table 5. Comparison of carbon emission intensity of major crops
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Table 6. Decomposition of the mediating effect of green technology upgrade
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Table 7. The impact of land transfer market restructuring on planting structure
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Table 8. Carbon emission reduction effects of digital rural construction in eastern, central and western regions
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