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Disclaimer: Certain content in this report is sourced from publicly available information and materials provided by partners or third parties. While reasonable 
efforts have been made to ensure accuracy, some data and results may be preliminary and subject to further updates. Case studies and reports, including 
experimental results and outcomes, have been supplied by partners and collaborators and may not yet have undergone peer review. Accordingly, such 
information may be subject to modification as additional research and data become available.

The authors make no representations or warranties regarding the accuracy, completeness, or applicability of the information contained herein. Users are 
responsible for independently verifying all information and assume full responsibility for any decisions or actions taken based on this report. The authors and 
related parties shall not be liable for any direct or indirect losses, damages, or legal consequences arising from the use of this report.
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1. GLOBAL AND CHINA’S AGRICULTURAL 
METHANE EMISSIONS

Figure 1. Global Anthropogenic 
Methane Emission Sources

Figure 2. Global Agricultural Methane Emissions

Total global methane emissions reached 580MtCO₂e in 2023 (IEA, 2024). Anthropogenic methane 
emissions from energy, agriculture, waste, and biomass burning amounted to about 351 MtCO₂e, of 
which agricultural methane emissions were approximately 145MtCO₂e, accounting for 41% of global 
anthropogenic methane emissions. Within agricultural methane emissions, livestock accounted for 
110MtCO₂e (76%) and rice cultivation for 30MtCO₂e (21%) (Figure 2) (FAO, 2023; UNEP, 2025).

According to China’s First Biennial Transparency Report on Climate Change, China’s total methane 
emissions (including land use, land-use change and forestry, LULUCF) reached 60.6Mt of CH₄ in 2021, 
of which agricultural methane emissions were  about 24.3Mt, accounting for about 40% of China’s total 
methane emissions (Figure 3). By subsector, livestock emissions were 15.3Mt (63% of agricultural 
methane) and rice cultivation emissions were 8.9Mt (36%) (Figure 4) (Ministry of Ecology and Environment 
of the People’s Republic of China, 2024).

LIVESTOCK RICE CULTIVATION OTHERS
BIOMASS BURNINGWASTE

FOSSIL FUELSAGRICULTURE
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2. MAJOR AGRICULTURAL METHANE 
MITIGATION TECHNOLOGIES AND MEASURES        

Figure 3. China’s Anthropogenic 
Methane Emission Sources

Figure 4. China’s Agricultural 
Methane Emissions

Livestock farming and rice cultivation are the key emission sources of agricultural methane. Table 1 
summarizes current major technologies and measures for agricultural methane mitigation, organized by 
sector and intervention category.

These measures work by either limiting methane production (e.g., suppressing methanogenic activity) or 
capturing methane before release (e.g., biogas recovery). For example, alternate wetting and drying (AWD) 
in rice paddies reduces soil anaerobic conditions, inhibiting methanogenic archaea. In livestock, feed 
additives such as 3‑nitrooxypropanol (3‑NOP) directly block the final step of methanogenesis in the rumen, 
while anaerobic digestion of manure captures biogas that would otherwise be emitted directly.

Importantly, most of these technologies also generate co‑benefits beyond methane reduction: lower water 
and fertilizer use, reduced feed costs, improved animal productivity, and production of renewable energy 
or organic fertilizer. These co‑benefits are essential for voluntary adoption by farmers and form the basis of 
the environmental, economic, and social multiple‑benefits framework analyzed in the following sections.
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Table 1. Major Agricultural Methane Mitigation Technologies and Measures
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3. MULTIPLE CO-BENEFITS OF 
AGRICULTURAL METHANE MITIGATION

Agricultural methane mitigation delivers three interlinked categories of benefits – environmental, economic 
and social – which together form a complete value system for low carbon agricultural transformation.

These three categories form the “triple bottom line” (TBL) of sustainable development. They can reinforce 
each other through synergies (e.g., lower emissions often reduce input costs) or generate spillover benefits 
(e.g., environmental improvement enhances rural well being). However, trade offs may also occur under 
resource or policy constraints – for instance, a mitigation technology might require upfront investment that 
exceeds the capacity of smallholders. Achieving sustainable development therefore requires institutional 
and policy coordination that maximizes synergies, manages trade offs, and pursues a win win win outcome 
 (Figure 5).

Crucially, these co‑benefits transform methane mitigation from an externally imposed cost into an internally 
driven opportunity for farmers and agribusinesses. This reframes mitigation as a tool for productivity and 
resilience, not just a climate obligation.

The analysis in this report draws on 12 real world cases from China’s livestock and rice sectors, covering 
a range of operational scales and geographic regions. These cases were generously provided by project 
partners and practitioners, and they illustrate how the triple benefit framework operates in practice. A 
summary list of the cases and a detailed matrix of their multiple co‑benefits are provided in Appendix A.

Building on this triple‑benefit framework and the empirical evidence from the 12 cases, the following 
section presents four key findings: (1) resource efficiency as the foundation, (2) co‑benefit synergy as the 
driver, (3) MRV as the conversion mechanism, and (4) stakeholder collaboration as the implementation 
model.

• Environmental benefits (ecological foundation) include greenhouse gas mitigation and carbon 
sequestration, climate change adaptation, reduction of water, soil and air pollution, and biodiversity 
conservation. These are achieved through measures such as feed optimization, manure treatment, and 
paddy water management.

• Economic benefits (internal driver) include increased productivity and income, cost savings and 
improved efficiency, revenues from carbon credits and policy incentives, industrial upgrading, and 
animal health improvements.

• Social benefits (support system) include job creation, development of green skills, industrial synergy, 
enhanced low carbon literacy among farmers, rural revitalization, and improved living environments.
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Figure 5. Diagram showing environmental, economic and social co=benefits, 
their interactions, and the pathway to a win-win-win outcome
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Box 1. List of 12 Cast Studies  (Note: These cases were generously provided by project 
partners, including research institutions, enterprises, and farming practitioners.

 Detailed descriptions are available in the full report (Part 2))

Feed Additives: 
AustAsia Ranch Achieves Dual Improvement of Enteric Methane mitigation and Economic 
Benefits via Feed Additives

Pasture Restoration: 
Synergistic Benefits of Degraded Pasture Restoration and Sustainable Management at 
Nanshan Ranch

Bio-Bedding Manure Treatment Technology: 
Synergistic Efficiency of Beef Cattle Manure Pollution Control and Carbon Emission Reduction

Whole-Lifecycle Low-Carbon Ranch Management: 
Modern Dairy’s Full-Chain Co-Benefits through Low-carbon Ranch Whole-Lifecycle Management

Manure Biogas Power Generation: 
Multiple Co-Benefits from Dairy Manure Treatment at Youran Ranch, Pingyin, Jinan

High-Efficiency Manure Fermentation: 
Emission Reduction and Income Increase via High-Efficiency Dairy Manure Fermentation by 
Shandong Jinniu Group

Coffee Grounds Feed Utilization: 
Cost Reduction and Emission Reduction by Converting Coffee Grounds into Functional Dairy Feed

Aerobic Cultivation of Water-Saving Drought-Resistant Rice: 
Synergistic Paddy Methane Mitigation and Water Conservation

Rice–Crayfish Integrated Culture: 
Win-win of Paddy Methane Mitigation and Economic Benefits

Large-Scale Rice Cultivation: 
Synergistic Improvement of Resource Efficiency and Mitigation Benefits

Rice–Green Manure Rotation: 
Dual Benefits of Emission Reduction and Carbon Sequestration

Integrated Rice Mitigation Package: 
Integrated Paddy Methane Mitigation in Qingshan Village, Hangzhou, Zhejiang

1.	

2.	

3.	

4.	

5.	

6.	

7.	

8.	

9.	

10.	

11.	

12.	

List of China’s Agricultural Methane Mitigation Cases
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4. KEY FINDINGS

Finding 1: Resource efficiency improvement is the foundation of agricultural methane 
mitigation.

Finding 2: Co benefit synergy is critical for sustainable mitigation.

Finding 3: MRV systems are the key mechanism for converting mitigation benefits.

Finding 4: Stakeholder collaboration ensures on the ground implementation.

The core pathway relies on technological and business model innovation to optimize the use of land, 

water, feed, and nutrients while controlling emissions at key nodes. This shifts mitigation from passive 

compliance to proactive, efficiency driven action – meaning farmers and agribusinesses adopt measures 

voluntarily because they directly improve productivity and reduce costs, not because they are forced by 

regulations.

Synergies dispel the misconception that “mitigation inevitably raises production costs”. When designed 

well, methane reducing practices simultaneously increase yields, save inputs, or improve animal health. 

This unites emission reduction, productivity gains, and rural revitalization, creating genuine multi win 

outcomes that drive long term adoption.

A sound Monitoring, Reporting and Verification (MRV) system delivers measurable, reportable and 

verifiable results, providing the institutional foundation for credible mitigation action. More importantly, 

MRV enables the translation of environmental benefits into economic assets – such as carbon credits, 

green financing, or eco labelling. Without MRV, the ecological value of methane reduction remains 

externalized and cannot be captured by farmers.

A model of “large scale operators leading, smallholders inclusively participating” – supported by 

enterprise demonstration, enabling government policies, and technical assistance from research 

institutions – builds a targeted, multi stakeholder mitigation system. This requires tailored pathways for 

different farm types (e.g., commercial ranches vs. family farms vs. smallholders) rather than a one size 

fits all approach, thereby enhancing both feasibility and scalability.
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5. RECOMMENDED ACTION FRAMEWORK 
As the world’s largest rice producer and a major livestock country, China’s agricultural methane mitigation 

matters for global climate governance. Based on the 12 cases and key findings, this section outlines three 

policy pathways for China and four strategic directions for global action.

5.1 FOR CHINA: 3 POLICY PATHWAYS
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5.2 FOR THE GLOBAL COMMUNITY: 4 STRATEGIC DIRECTIONS

Agricultural methane mitigation is a systemic opportunity that aligns climate action with food security, farmer 
income, and rural development. China’s cases show that through technological innovation, improved MRV, 
market incentives, and inclusive governance, triple win outcomes are achievable. Moving forward, stronger 
cross sector coordination, climate finance, grassroots empowerment, and international cooperation will be 
essential to scale up agricultural methane mitigation globally.

5.3 CONCLUDING REMARKS
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