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Evaluation of greenhouse gas emission reduction and net environmental and
economic benefits from biochar application in paddy fields
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Abstract: [Objective] Biochar is considered a feasible measure for maintaining production and reducing
emissions due to its carbon sequestration and soil improvement functions. Research on the environmental and
economic benefits of biochar, providing scientific basis for achieving green transformation of agriculture,
promoting sustainable development of farmland, and reducing greenhouse gas emissions. [Method]
Integrating multi-source data from China’ s rice paddy system, constructing a mixed-effects model, and
combining meta-analysis to evaluate the impact of biochar on greenhouse gas emissions, crop yield, and carbon
sequestration capacity. Subgroup analysis was also conducted to demonstrate the influence of other variables on
the biochar effect. And based on the net environmental and economic benefits (NEEB), the environmental
benefits of biochar input were systematically quantified by incorporating crop yield benefits, environmental
benefits, agricultural costs, and environmental losses. [Result] Biochar increased crop yield by 12.8% and soil

carbon sequestration by 30.5%, enhancing NEEB. CH,/N,O emissions showed no significant changes. Effects
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varied with biochar type and fertilization practices. [Conclusion] Biochar application enhances soil carbon
sequestration and NEEB, supporting sustainable rice cultivation. [Ch, 6 fig. 2 tab. 28 ref.]
Key words: greenhouse gases; net environmental and economic benefits (NEEB); biochar; meta-analysis; cost-

benefit analysis; agricultural green transformation
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Figure 1 Overall effects of biochar addition on CH4, N,O emissions,

SOCSR, and yield in paddy fields
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Figure 2 Subgroup analysis of biochar types on SOCSR and yield effects in paddy fields
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