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While the advances to global food production — such as the introduction of chemical fertilizers 
and pesticides, mechanization, large-scale irrigation, and selective breeding and genetic modifi-
cation — vastly increased agricultural productivity, these processes had unintended consequences. 
Industrialization and agricultural intensification contribute to deforestation, loss of biodiversity, 
reduced soil health, and water contamination. Additionally, food and agriculture systems (includ-
ing forestry and other land use) contribute between 18.4 and 33 percent of total global green-
house gas (GHG) emissions1,2. 

Methane is a powerful GHG that is accelerating global warming, and worsening air quality by 
contributing to the formation of ground-level ozone, a toxic air pollutant [see Overview Report 
for how methane impacts human health]. Recognizing the importance of a rapid and deep re-
duction in methane emissions as a key component of limiting global warming, 150 countries have 
now signed the Global Methane Pledge, launched in 2021. Signatories to the Pledge have com-
mitted to collectively reduce methane emissions by 30 percent by 2030 relative to 2020 levels.3

This report examines methane emissions sources from food and agriculture systems; the associ-
ated human health benefits of methane reduction solutions; and suggested methane reduction 
solutions at international, national, and local levels. This report is part of the Global Climate 
and Health Alliance’s Mitigating Methane, A Global Health Strategy report series, which aims to 
bridge the knowledge gap on the intersection of methane mitigation and human health.

1 Introduction
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Livestock Production

The agriculture sector accounts for approximately 42 percent of anthropogenic methane emis-
sions, of which 29 percent is from livestock enteric fermentation4. Enteric fermentation refers to 
production of methane gas through fermentation of organic materials5 in the primary stomach 
(rumen) of ruminant animals such as cattle, sheep, and goats. The process of enteric fermenta-
tion in the rumen readily produces methane, which is then released as livestock emit methane 
and other gases6.  Additionally, livestock manure produces methane via anaerobic decomposition 
when manure is stored in low-oxygen environments such as manure lagoons and pits, which ac-
counts for 3 percent of total methane emissions.4 

2 Methane Sources from the
Food and Agriculture Sector

Figure 1: Global Anthropogenic Methane Emissions from the Agriculture Sector

Source: United Nations Environment Programme and Climate and Clean Air Coalition (2021). Global Methane
Assessment: Benefits and Costs of Mitigating Methane Emissions. Nairobi: United Nations Environment Programme
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Rice Cultivation

Rice cultivation contributes approximately 8-10 percent of total methane emissions globally as 
flooded rice paddies commonly used for cultivation create conditions (organic material in a low 
oxygen environment) where methanogenic organisms can thrive and produce methane 7. Rice is a 
key food source which feeds an estimated one third of the world population, especially in prima-
ry rice producing countries in Southern Asia8. Despite the methane emissions associated with 
current cultivation practices, rice is one the most efficient crops per calorie in regards to land use, 
as it uses an estimated 0.76m2 per 1000 kilocalories, compared to 119.49m2 for beef — more than 
100 times less land than beef cattle production9.

Land Use

Land use emissions from expansion of crop lands, slash and burn techniques, and decomposing 
biomass represent an additional challenge. The impacts of agricultural land clearing are espe-
cially pronounced in the Global South, where vast carbon sinks — rainforests, marshes, and peat 
bogs, for example — are razed for livestock, food crops, and palm oil production, thus increasing 
emissions from biomass burning and decomposition, removing existing sources of CO2 gas ex-
change, and by releasing ancient sources of carbon and methane storage into the atmosphere. 

As one example, several studies have demonstrated that net greenhouse gas (GHG) emissions in-
crease when forested regions are cleared for palm oil plantations10,11,12. While palm oil constitutes 
a third of the world’s vegetable oil, the carbon and methane sinks destroyed in its production have 
enormous climate consequences — one study of Indonesian palm oil development estimates that a 
single plantation expansion contributed 18-22 percent of the entire country’s annual GHG emis-
sions in 2020.13

Food Waste

Nearly one third of food produced is lost or wasted.14  Food waste produces methane when such 
waste decomposes in poorly managed landfills or informal dumpsites. In this report series, meth-
ane emissions from food waste, and the mitigation strategies, are addressed in the Waste Sector 
report.
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Targeted solutions to reducing methane emissions from, and improving efficiency of, food and 
agriculture systems can deliver multiple health benefits, including:

•	 Reducing the localized health impacts of methane exposure from agricultural activities, 
which occur primarily via low-level tropospheric ozone and high concentrations of meth-
ane. Such health impacts may include asthma attacks, headaches, and discomfort15. 

•	 Reducing inhalation of air pollutants in smoke, generated from crop debris burning and 
land clearing activities, that contains black carbon particulate matter, volatile organic 
compounds (VOCs) such as benzene and formaldehyde16, and many other gases and aero-
sols—all of which exacerbate respiratory conditions and affect children’s lung health in 
particular17.

•	 Reducing combustion of biomass for land clearing and disposal of crop residues, which con-
tribute to air pollution, including tropospheric ozone, especially via increases in particulate 
matter, carbon monoxide, VOCs and nitrogen oxides which are present in biomass smoke18. 
In addition to increased rates of respiratory stress and lung inflammation for adults, studies 
demonstrate that exposure to air pollution in utero and during early childhood influence 
lung development and may lead to chronic obstructive lung disease and altered lung func-
tion19. 

•	 Improving manure management for agricultural livestock reduces pollution and zoonotic 
disease pathways which currently impact human health through surface and groundwa-
ter intrusion, air pollution from emissions, and air pollution via aerosolized application of 
liquified manure. Livestock fecal matter contains harmful components (ammonia, hydro-
gen sulfide, methane, small particulate matter) which can cause respiratory issues and, 
along with undesirable odors, can decrease quality of life20.

3 Methane and Health:  
Food and Agricultural Sector
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*Note: While breathing methane itself does not pose a direct health risk at low levels, methane is a 
precursor for tropospheric ozone, a health harming air pollutant.

Methane emissions are one challenge in and symptom of a larger system of global climate change. 
Climate change impacts around the world are expected to reduce the quality, quantity, and afford-
ability of food, especially in the Global South21.

•	 Agriculture, forestry, and other land use has rapidly expanded alongside industrialization, 
population growth, and global increases in consumption. Agriculture, forestry, and other 
land use now affects an estimated 70 percent of global ice-free land, leading to methane 
and GHG emissions as well as ecosystem losses, net soil loss due to erosion, and a decline in 
biodiversity22. 

•	 25-30 percent of global food produce is lost or wasted23, and the existing food system fails 
to effectively nourish and feed global populations in a sustainable and healthy manner. The 
current global burden of malnutrition, in all its forms, includes undernutrition (wasting, 
stunting, underweight), inadequate vitamins or minerals, overweight, obesity, and diet-re-
lated noncommunicable diseases24. An estimated quarter (2 billion) of the world currently 
lacks access to nutritious and healthy food, and 828 million people globally face food inse-
curity and inadequate nutrition25.

•	 Studies have shown that low reproductive efficiency26, low-quality feed sources, and over-
grazed or degraded environments can all significantly increase the enteric fermentation 
emissions of livestock27. East and Sub-Saharan African cattle, for example, have an esti-
mated greenhouse gas emissions intensity (emissions per unit of livestock product) that is 

Figure 3: Typical air pollutants from CAFOs

Source: Carrie Hribar, NALBOH, 2010
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four times greater than the global average28. This increases the burden of emissions, land 
degradation, and biodiversity loss that smallholder farmers and pastoral grazing countries 
produce relative to the protein output.

Solutions to these large-scale challenges require significant, systemic changes to the way com-
munities, countries, and the world structure food systems. Solutions must consider what food 
sources and methods of production are incentivized or discouraged at each level of policy making, 
production, distribution, consumption, and disposal. Producing and delivering enough nutritious 
food to support healthy people around the world must be an ongoing goal. 

The solutions and tables below summarize the health co-benefits of methane reduction from 
technical solutions for agriculture sector leaders and local and regional governments with the ex-
pertise, funding, and mandate to implement suggested changes. Not all solutions will be applica-
ble for every context or setting.

Improved livestock operations measures taken to mitigate agricultural methane and improve 
livestock and manure management also provide associated co-benefits to health and methane 
mitigation:

Topic Solutions Climate and Human Health 
Co-Benefits

Livestock 
manure 
manage-
ment

Effective manure management for 
improved health and safety, resource 
recovery, and methane mitigation via:

•	 Aerated composting
•	 Anaerobic digestion, potentially 

with:
o Biogas for energy use
o Anaerobic digestion sludge re-

use for fertilizer and compost

Reduced odor exposure, re-
duced infection and disease, 
and reduced pollution path-
ways in surface and ground-
water.

Livestock: 
Food sup-
plementa-
tion and ani-
mal health

Reduce enteric fermentation meth-
ane production from existing live-
stock via:

•	 Silvopastoral systems (integration 
of forestry and grazing)

•	 Breeding and phenotype selec-
tion for animal health, disease and 
drought resistance, and reproduc-
tive successlii

•	 Improvements in feed quality and 
reduction in indigestible contents

Nutritional benefits due 
to greater productivity of 
healthier animals.
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“North Carolina has two of the leading counties in the world in terms of density 
of hogs ... many folks consider that part of the state to be the hog capitol 
of the world, and hogs outnumber people about 35 to 1. The other thing to 
note about North Carolina is that most of the communities that are severely 
impacted by the industry are lower income communities and communities of 
color, which constitutes an environmental justice issue in terms of who’s most 
impacted. If there’s a [hurricane] or even a heavy rain event, those [manure] 
holding ponds can overflow ... and if those breach, all of that [liquid hog 
manure] waste can enter into the surrounding environment, and many of the 
hog facilities are bordering natural bodies of water, so it can enter into surface 
water, bodies of water which serve as the source of folks’ drinking water, 
[which impacts] water quality and the potential for [exposure] to infectious 
and other hazardous agents.” –Dr. Courtney Woods, University of North Carolina 
at Chapel Hill, Interview

Livestock is an inefficient way to produce protein and food in relation to its environmental im-
pacts at a global/industrial scale. Reduction of animal products and promotion of plant-rich diets 
offers a viable and necessary solution for many high-income countries facing challenges with obe-
sity and heart disease. However in some settings, livestock plays an important role in nutrition, 
and animal products remain an important source of adequate nutrition and household income29 
for many in the Global South and low-income countries, as well as those in isolated rural or 
nonarable environments, such as parts of Saharan Africa and Arctic regions around the world30. 
Country context, health status, nutritional status, and cultural needs must be considered when 
mitigation solutions are suggested for a specific individual or group. 

Case Study: Solutions for Mitigating Emissions from Brazilian Beef

Brazil is among the world’s top five producers of livestock methane emissions, is the leading 
global exporter of beef31, and has significant economic investments in the livestock sector. 

Industry perceptions of solutions to reduce enteric fermentation in livestock (and thus 
methane emissions) often cite concerns of decreases in cattle weight so they are not included 
in government plans for the industry, Sectoral Plan for Climate Change Adaptation and Low 
Carbon Emissions in Agriculture Seeking Sustainable Development (ABC+). Policies that 
support dietary changes that would reduce demand for beef and dairy are unpopular with 
the agricultural industry.

In the short term, successful implementation of improvements in cattle genetics, quality 
of feed, and grazing quality would provide large benefits to animal health, increase milk 
production and efficiency, increase farmer revenues, and reduce methane emissions from 
enteric fermentation32. Longer term, even modest reductions in cattle production and con-
sumption would have large global emissions benefits, as Brazil accounts for an estimated 14 
percent of the global cattle population (220 million head)33. As a complementary measure, 
successful implementation of Brazil’s new Zero Methane Program34 would utilize manure 
biogas as an alternative energy source for agriculture.

https://www.fas.usda.gov/data/brazil-abc-plus-brazils-new-climate-change-adaptation-and-low-carbon-emission-agriculture-plan
https://www.fas.usda.gov/data/brazil-abc-plus-brazils-new-climate-change-adaptation-and-low-carbon-emission-agriculture-plan
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Case Study: Sustainable Economic Development in Ethiopia

Ethiopia’s dairy cattle sector contributes 12-16 percent of national GDP and is primarily 
operated by small farmers, who are responsible for 98 percent of milk production in the 
country35. The government’s Climate-Resilient Green Economy (CRGE) plan aims to im-
prove economic development while reducing GHG emissions and mitigating local climate 
impacts36.

Poor quality feed and degraded grazing environments often lead to increased methane emis-
sions from cattle, while the nutritional and economic wellbeing of a growing population in 
an arid and pastoral environment currently demands continued dairy and beef production 
for food security until economic and dietary diversification is achieved. Of low-income rural 
Ethiopians, it is estimated that 80 percent rely on livestock as their primary food and income 
source37. 

Continued implementation of the national plan described in Ethiopia’s NDC to shift from 
beef to alternative food sources and for improved feeding methods as a methane reduction 
solution for livestock could improve the situation.

International funding for improvements in grazing environments and sustainable livestock 
practices could aid emissions reductions and increase yields. Ethiopia and the World Bank’s 
BioCarbon Fund Initiative for Sustainable Forest Landscapes (ISFL) signed a $40 million 
emissions reductions purchase agreement (ERPA) in 2023 which will preserve forests for 
carbon sequestration and improve livestock management in the country’s Oromia region38. 
Reductions in slash and burn land clearing and deforestation caused by livestock farming 
would support national goals as Oromia contains 52 percent of Ethiopia’s forests.
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Case Study: America’s Livestock Methane Challenge

The United States is a major livestock methane emitter and one of the top five nations in the 
world for livestock methane contributions39. While development of new emissions regula-
tions is under way for the oil and gas sector, the US is falling behind peers such as the EU 
and New Zealand when it comes to agricultural methane regulations. 

No mandatory emissions reductions, livestock production limits, or inclusion of agricultural 
emissions in greenhouse gas emissions pricing policies (schemes to charge emitters for cli-
mate pollutants) are currently in place40, and technology-based reductions (such as improv-
ing feed quality to reduce enteric fermentation) undertaken on a voluntary basis alone can-
not be sufficiently scaled to address methane as quickly or extensively as needed. Incentives 
for voluntary reduction are currently limited, and it is estimated that only a mere 2 percent 
of livestock methane emissions can be abated at zero net cost to producers41.

In tandem with national and local efforts to improve dietary guidelines and agricultural sub-
sidies in line with healthy, nutritious, and sustainable diets, federal and state governments 
should consider commitments towards mandatory emissions regulations, including moni-
toring, reporting, and verification (MRV) and enforcement.

Adoption of all technically feasible mitigation measures (not including dietary change) could 
reduce the country’s livestock emissions by 30% - representing an estimated 56 MtCO2e 
emissions savings annually compared to baseline42. Population-level dietary changes would 
reduce emissions even further, while also providing enormous health benefits for Americans, 
such as reduced risk of heart disease, diabetes, and obesity.
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Rice production methods which reduce methane emissions also provide co-benefits via reduc-
tions in crop residue burning and reduced water usage for cultivation:

Topic Solutions Climate and Human Health 
Co-Benefits

Low-meth-
ane rice 
production 
techniques

Reduced and/ or interrupted flood-
ing of rice fields can be achieved 
through either:

•	 One drawdown of water levels 
during mid-season growth, or via 
alternating wetting and drying 
(AWD) techniques, which inter-
rupt soil inundation periodically43

•	 Dry seeding and “aerobic rice” 
solutions, using well-drained soil 
for growing

•	 Use of phosphogypsum and sul-
phate additives to inhibit metha-
nogenesis

Reduced flooding solutions 
minimize freshwater usage 
for rice production, allowing 
households, medical facilities, 
and wastewater facilities to 
use this water for sanita-
tion, cleaning, cooking, and 
drinking, resulting in health 
co-benefits from increased 
access to safe drinking and 
sanitation water.

Rice pro-
duction 
waste

Reduced field clearing via burning, 
and use of composting for rice straw 
crop residues

Reduced crop incineration 
fires and open burning of 
waste materials minimizes 
exposure to fire smoke, which 
contains black carbon and 
particulate matter.
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Co-benefits of improved land use include:

Topic Solutions Climate and Human Health 
Co-Benefits

Agricultural 
develop-
ment and 
land clear-
ing activities

Reduce the climate and health im-
pacts of agriculture, forestry, and 
other land use and land development 
via:

•	 Conserving existing natural sourc-
es of carbon storage and acceler-
ating the transition to zero defor-
estation in these environments

•	 Ending land burning and de-
struction in biomes with existing 
natural sources of methane to 
limit exposure of ancient methane 
to the atmosphere (e.g. peat bogs, 
wetlands, permafrost)

•	 Implementing alternative grazing 
methods and silvopastoral tech-
niques to limit land use require-
ments as a complementary mea-
sure during the transition to zero 
deforestation

•	 Reduced climate impact 
of carbon sink loss and 
overall climate impacts 
from land use could result 
in reductions in climate-in-
duced drought events 
and heat waves44 and the 
associated adverse health 
outcomes of elevated heat 
and dust (especially on 
vulnerable populations) 
such as heat stress and 
respiratory illnesses. 

•	 Improved growing condi-
tions as a result of better 
soil health and availability 
will increase crop yields 
and nutrition. (Agricultural 
activities contribute to soil 
erosion, which is estimated 
to be 10 to more than 100 
times higher than the cur-
rent soil formation rate45.)

Reductions in land and crop residue burning will improve health outcomes by reducing air pollu-
tion and tropospheric ozone, both locally and globally. This is especially the case for populations 
that live in areas of high smoke concentrations, such as valleys and basins which see atmospheric 
inversions that create chronic air quality challenges. Reductions in clearing also offer some level 
of abatement for wildlife habitat destruction and localized biodiversity loss.

The land needed to raise livestock for food production requires an estimated 77 percent of global 
farmland — however that land produces just 18 percent of all food calories and 37 percent of all 
proteins globally46. Inefficiencies in land use at a global scale are key factors in global warming, 
habitat and biodiversity loss, and desertification and drought events.

Currently, the largest one percent of farms globally utilize 70 percent of active farmland47. Land 
use in a re-imagined food system would increase participation of smallholder farmers, Indigenous 
Peoples, female farmers, and minority groups and enhance their ability to compete and survive in 
an increasingly globalized agricultural industry. More than 80 percent of all farms are smallhold-
er (less than two hectares), and they produce 35 percent of global food using just 12 percent of all 
active farmland48.
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Agriculture, Soil Health, and Nutrition

Soil is an important factor to consider, in terms of food production. In addition to its role in 
habitat formation, water retention, erosion mitigation49, and carbon sequestration50, soil is 
the basis for an estimated 95 percent of all food production globally, and healthy soils are 
fundamental to food security, human nutrition, and climate51. Plants require similar ele-
ments for healthy growth as humans do, and by providing a nutrient-rich growing medium, 
crops grown in healthy soil will contain essential nutrients and minerals required for human 
health52.

Regenerative agricultural practices, such as low-till, no-till, and silvopastoral systems, in 
conjunction with organic resource recovery and soil amendment via composting and di-
gestate (from anaerobic digestion processes) provide opportunity to limit erosion and soil 
degradation.

According to the UN Food and Agriculture Organization (FAO), sustainable soil manage-
ment practices alone could increase nutrient rich soils needed for global food production 
by 58 percent. This is increasingly vital to food security — it is estimated that agricultural 
production will need to increase by 60 percent by 2050 to feed growing populations53.

“Soil is one of the most scarce resources in the world right now. We don’t realize it, but...it 
takes hundreds of years [to make], so bringing good organic material back to soils will help 
with so many issues — soil degradation, deforestation, and desertification.” –Aditi Ramola, 
International Solid Waste Association (ISWA), Interview
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Food systems improvement measures taken to reduce methane emissions also provide associated 
human and environmental health co-benefits:

Topic Solutions Climate and Human Health 
Co-Benefits

Food sys-
tems im-
provements

Reduced emissions from high-meth-
ane food sources and production 
methods by:

•	 Ending subsidies that lower the 
cost of processed food that is 
high in sugar, fat, and salt; and 
promoting plant-rich diets grown 
in regenerative and equitable 
systems.

•	 Improvements in solutions to 
reduce food loss and food waste 
and promote reuse and recovery 
of organic resources.

These solutions would re-
sult in reduced emissions, 
abatement of deforestation 
and land degradation, and 
improved health outcomes. 
Currently, global subsidies 
and trade policies for the 
food and agricultural sector 
average almost $630 billion 
annually, the majority of 
which support production of 
rice, sugar, and meats, while 
simultaneously creating disin-
centives for fruit and vegeta-
ble production54.

Food loss and waste reduc-
tions would reduce overall 
food systems emissions 
by virtue of increasing the 
efficiency of production and 
consumption. Additionally, 
initiatives to decrease food 
waste may provide intrinsic 
benefits such as improve-
ments in soil health, quantity, 
and nutrition as a result of 
composting, and decreased 
malnutrition among popu-
lations receiving food dona-
tions as part of food waste 
reduction initiatives.
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Nutritional and dietary guidelines that include plant-rich and low-emissions recommendations 
offer health benefits such as:

Topic Solutions Climate and Human Health 
Co-Benefits

Nutritional 
and dietary 
guidelines 
adaptations

A nutritious diet is essential for 
human health and development and 
can result in improved infant, child, 
and maternal health outcomes55. 
Adaptations to dietary guidelines 
should include:

•	 Reduced consumption of meat 
and dairy diets in high consump-
tion geographies

•	 Policies to increase availability 
and accessibility of whole food, 
plant-rich foods for populations 
without access to nutritious and 
healthy foods (“food deserts”)

Diets lower in animal prod-
ucts can improve human 
health and nutrition, especial-
ly in populations with high 
cholesterol, obesity, diabetes, 
and heart conditions asso-
ciated with high meat and 
dairy consumption.

Plant-rich, whole food diets 
would improve nutrition and 
consumption of magnesium, 
potassium, iron, thiamin, ribo-
flavin, folate, and vitamins56. 
There is evidence that this 
can improve insulin sensitivi-
ty and decrease the need for 
diabetes medication, improve 
blood pressure, decrease car-
diovascular-related mortality 
risk, and lead to increased 
longevity57.

Decreased consumption 
and exposure to antibiotics 
commonly used in meat pro-
duction may provide benefits 
to those with digestive or 
immune system conditions 
and can reduce antibiotic 
resistance.

A meta-analysis comparison of cardiovascular disease mortality among vegetarians and non-veg-
etarians in the United Kingdom, Germany, United States, the Netherlands and Japan found a 29 
percent reduction in ischemic heart disease mortality versus non-vegetarians58.

In concentrated animal feeding operations (CAFOs), liquid manure is often held in unreinforced 
lagoons and then sprayed back onto fields as an aerosol. This aerosolized fecal matter contains 
harmful pollutants and odors59 (ammonia, hydrogen sulfide, methane, and small particulate 
matter), which can lead to chronic respiratory symptoms and decreased quality of life. Decreased 
consumption of meat and dairy products improves co-benefits of community and environmental 
health via reduced exposure pathways for harmful air pollutants present in manure and other 
animal by-products (Figure 360).
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“The single most effective action to reduce emissions is actually through food 
systems and the consumption of a healthy, sustainable, local diet...A [specif-
ic] diet does not apply to every country and every continent, but needs to be 
further translated to the national context, local culture, and heritage. Analysis 
[of the Planetary Health Diet] has proven that it would prevent the premature 
deaths of 11 million adults.”–Dr. Lujain Alqodmani, EAT Forum, Interview
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To achieve meaningful methane emissions reductions, systemic changes must be made to the 
food system including agricultural production. For example, many existing dietary guidelines 
and agricultural subsidies currently promote caloric production over nutrition and good health 
outcomes, and often prioritize subsidies for meat and dairy production to achieve low consumer 
prices. In doing so, societies may have access to low prices for subsidized products, but also bear 
the burden of increased emissions, environmental harms, and health impacts. The industrial-
ization of global food production contributes to such harms, with marginalized and vulnerable 
communities around the world inequitably burdened. Changes to dietary guidelines that increase 
access to healthy, nutritional, plant-rich, and low-emission diets must be pursued, for high-in-
come groups to improve health while reducing disproportionate emissions, and for low-income 
and climate-vulnerable groups to increase food security and food sovereignty61.

Fortunately, most solutions for methane reduction are simple and cost-effective and can result in 
land conservation benefits, emissions reductions, and improved health outcomes.

A recent study found that no-cost solutions for livestock methane emissions reduction, such as 
improved feeding and manure management, could reduce emissions by 2 percent compared to 
baseline by 2030 and that implementation of all technically feasible solutions, such as selective 
breeding, could decrease emissions to 30 percent of baseline levels62. The same study found 
that no-cost solutions for rice production, such as improved irrigation methods, could reduce 
emissions 6 percent from baseline, and that implementation of all technically feasible solutions, 
including use of hybrid varieties, could decrease emissions to 50 percent of baseline levels. These 
solutions do not include dietary change; the estimated potential of emissions reductions is even 
higher when behavioral and societal shifts such as consumption levels and patterns, and dietary 
access and incentives are considered as part of a holistic mitigation strategy.

In addition to broader changes to the agricultural sector and its priorities, continued complemen-
tary measures which offer methane emissions reductions must be pursued. Chief among these is 
pursuing an aggressive reduction in food waste, in the production and processing steps, as well as 
at the stage of consumption [refer to the Waste Sector report for additional information]. In ad-
dition to ensuring proper organic waste management for emissions reductions from food waste, 
increased efficiency of production and distribution offers massive mitigation potential by making 
it unnecessary to produce excess food that goes uneaten, thus avoiding all associated emissions.

There is no panacea that offers a single solution to our current crisis, yet there are many options 
which in conjunction can offer a holistic methane mitigation solution for the sector, while of-
fering important health benefits that would increase health resilience in the context of climate 
change.

4 Ways Forward: Methane Mitigation 
Solutions and Health Benefits
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International actions provide opportunity to increase global awareness, financing mechanisms 
for technical solutions, and policy support from multinational organizations.

•	 Galvanize existing international action on agricultural methane mitigation and improved food 
systems by:

o Include plant-rich diets and agricultural methane abatement goals in country nationally 
determined contributions (NDC) updates submitted under the Paris Agreement.

o Build from existing international frameworks, such as the UN Food and Agriculture Orga-
nization’s (UN FAO) Strategy on Climate Change63, to include waste reduction, health and 
nutrition impacts, land use considerations, and other climate and health perspectives.

•	 Promote sector-specific solutions:

o Work towards the creation of international policy task forces that support revised and en-
hanced nutritional polices that promote diets and markets that are: low-emissions, nutri-
tious and healthy, and affordable and accessible. 

o Increase integration of methane emissions reductions, nutrition, and health in the United 
Nations Framework Convention on Climate Change (UNFCCC) Sharm el-Sheikh Joint 
Work on Implementation of Climate Action on Agriculture and Food Security64.

National actions for improved agriculture and food systems offer solutions for national environ-
mental and health agencies, as well as topics to bring to policy makers at the national level.

•	 Target key data gaps and prioritize mitigation actions:

o Address the information gap in methane emissions data at the site-level (voluntary or man-
dated). 

o Prioritize methane reductions in agricultural facilities and concentrated animal feeding 
operations located near population centers.

o Develop solutions for investigating and addressing complaints to elevate community health 
concerns related to food systems and agricultural practices.

o Elevate information sharing and public awareness of land clearing for agricultural devel-
opment, especially in areas of high biodiversity, cultural significance for communities, and 
ecosystems which provide existing carbon storage.

o Fully implement the Escazu Agreement65 and similar policies which promote conservation, 
restoration, and sustainable use of natural resources and secure access to environmental 
information, community participation, and the human right to a healthy environment. 
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•	 Institute policies which improve food systems and agricultural practices:

o Revise national-level producer and consumer-level subsidies and taxes to improve access to 
and affordability of nutritious, plant-rich, low-emissions diets.

o Promote Zero Deforestation measures and legal protections for land, particularly in areas 
inhabited by Indigenous communities and those under threat from agricultural develop-
ment.

o As a complementary measure to dietary change, increase clinical research and raise aware-
ness of existing and suggested livestock health interventions which improve consumer 
health, farmer livelihoods, and animal wellbeing. 

o Review existing and suggested national food and agricultural policy and action plans (e.g. 
the U.S. Farm Bill), for opportunities to support climate mitigation, reduced deforestation 
and land development, and increased access to nutritionally beneficial diets.

o Exclude food industry and corporate actors from taking part in policy development to set 
standards for health and nutrition. For example, see the development of Canada’s 2019 food 
guidelines66. Regulations to achieve this separation of health policy and business could take 
inspiration from Article 5.3 of the World Health Organization Framework Convention of 
Tobacco Control67.

Case Study: Low-Methane Rice Cultivation Solutions for Vietnam

Vietnam is the fifth largest global emitter of rice cultivation methane emissions, which 
contribute nearly 60 percent of the country’s total greenhouse gas emissions68, and currently 
uses 82 percent of arable land and 70 percent of national water resources69.

Low-methane cultivation solutions, such as alternate wetting and drying (AWD; see tech-
nical solutions table), have proven potential, but must be implemented at scale to achieve 
the desired results. Smallholder rice farming is an essential mode of employment for rural 
populations in South Asia70, which must be considered in any intervention.

Vietnam could consider building off government commitments to create national-level fund-
ing for farmer trainings. Vietnam’s National Methane Action Plan aims to end open inciner-
ation of agricultural waste and sets a 2030 limit of 30.7 MMTCO2e for rice cultivation and 
15.2 MMTCO2e for livestock production. Increased promotion of low-methane solutions via 
rural organizations and small farmers groups, alongside government policies which provide 
funding for training may aid in adoption of low-emissions techniques.

Improvements in emissions, reduced crop residue burning after harvests, and reduced water 
usage can be expected if feasible alternative cultivation measures are introduced. While the 
current system of inundation uses an estimated 5,000 liters of water for each kilogram of 
rice yielded71, adoption of AWD techniques is projected to cut up to 48 percent of methane 
emissions from rice and reduce irrigation water by 30 percent without sacrificing the crop 
yield72.
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Local and community actions to address community concerns, reduce health hazards, and im-
prove nutrition and nutritious food access. For example:

•	 Increase community and patient engagement around nutrition, food access, and the health 
impacts and benefits of agricultural activity:

o Promote local policies and actions which provide communities with food sovereignty73, or 
the ability to make independent decisions which increase sustainable agroecological prac-
tices and soil health, diversify crops, create or improve access to local markets, and support 
environmental health and justice.

o Communicate to decision-makers and media outlets about the climate and health impacts 
of food production sites and concentrated animal feeding operations (CAFOs).

o Inform patients about the health impacts of agricultural air pollutants and methods to re-
duce or prevent harm (e.g., solutions to limit exposure).

o Conduct health screenings in those nearby or working in CAFOs, large-scale manure sites, 
and land clearing operations.

o Increase participation of smallholder farmer businesses and of food producers which prac-
tice sustainable and regenerative practices. Over 600 million smallholder farmers around 
the world, including many women and Indigenous Peoples, are excluded from decision 
making and food policy spaces74, which narrows policy perspectives and disenfranchises 
their ability to participate and contribute to all levels of agricultural bills and regulations.

•	 Advocate for improved agricultural systems with actions such as:

o Frequent review and consideration of agricultural policies (such as right-to-farm laws), 
which can limit the ability of communities and health officials to investigate and potentially 
limit agricultural development or CAFO siting.

o Assessment of quality of life/ health issues associated with CAFOs.

o Improve livestock and manure management and health impact mitigation, including mea-
sures which support safe and effective collection and use of biogas as an alternative energy 
source. 
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“The [community] has been very focused on health and safety and a lot of the 
[successful] efforts have come as a result of legal action [Title 6 Civil Rights 
complaints]. So those efforts were to have the EPA get the state to regulate 
the industry a little more, but also to put in place mechanisms that would en-
sure that residents who live near there, as well as the state regulatory agency 
understood what levels of contaminants the facilities are releasing. Up until the 
Title 6 complaint, there had really been no [air quality or water quality im-
pacts] monitoring requirements. I would not say it has been a success, but hav-
ing the EPA come down to North Carolina [to investigate Title 6 complaints] 
has at least elevated the issue to a level which puts a little more pressure on 
our state agencies and the industry to do better, and has shown the conditions 
in which residents are being forced to live.” –Dr. Courtney Woods, University of 
North Carolina at Chapel Hill, Interview

“We found out that most subsidies and public finance in certain countries are 
funding these non-climate-friendly foods. $528 billion is invested in products 
such as rice, beef, and sugar, instead of fruits and vegetabls. Governments need 
to integrate food systems into climate plans; as well, they need to  integrate 
climate action into nutrition and food system plans. Right now, food-based di-
etary guidelines for several countries hardly mention anything about climate...it 
has to go both ways.” –Vivian Maduekeh, Global Alliance for the Future of Food, 
Interview
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