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Executive summary 

This report for the first time estimates the methane emissions of five of the largest meat corporations and ten of the 

largest dairy corporations. Their combined methane emissions are roughly 12.8 million tonnes, which equates to 

over 80% of the European Union’s entire methane footprint. These companies’ emissions represent around 3.4% 

of all global anthropogenic methane emissions and 11.1% of the world’s livestock-related methane. The report also 

provides the latest estimates for the overall greenhouse gas (GHG) emissions of the same companies, which amount 

to around 734 million tonnes of CO2 equivalent – higher than the emissions of Germany. The report calls for urgent 

and ambitious legislation to address the significant climate impacts of global meat and dairy corporations and for 

governments to support a just transition for the transformation of industrial animal agriculture towards agroecology. 

Climate change is wreaking havoc globally through more frequent and extreme weather events (floods, wildfires) 

and the slow-onset climate processes, such as droughts, desertification and sea level rise. Climate disruption is 

already affecting farmers everywhere, as our agricultural systems are uniquely dependent on stable climatic 

conditions. The higher global temperatures rise, the more alarming the disruptions to food production will be-

come. Rapid emissions cuts this decade are critical in preventing catastrophic climate change, according to the 

Intergovernmental Panel on Climate Change (IPCC).1

Methane emissions cuts have been identified in particular as key levers to avert both temperature overshoot 

and dangerous tipping points. Methane is a short-lived but extremely potent gas: it has around 80 times more 

warming potential than CO2 over a 20-year timespan, but only lives in the atmosphere for around a decade.2 

According to the United Nations Environment Programme’s Global Methane Assessment, methane emissions 

should be reduced by at least 40-45% in this critical decade of climate action.3 Livestock agriculture is the single 

largest source of methane, responsible for around 32% of anthropogenic methane emissions.4 In this report we 

investigate the emissions of some of the biggest meat and dairy companies. 

Key findings:

Our estimates show that the combined methane emissions of these 15 companies far exceed the entire methane 

footprint of many countries, including Russia, Canada, Australia and Germany. Their methane emissions are 52% 

higher than the livestock-related methane emissions of the EU and 47% higher than those of the US. 

3.3.	 Methane regulations: progress and gaps	 31

3.3.1.	 European Union	 31

BOX 3.1: Case study: Netherlands proposes to cut livestock  
numbers due to nitrogen pollution 	 31

3.3.2.	 United States	 34

BOX 3.2 Factory-farm gas as ‘renewable’ energy?	 34

3.3.3.	 New Zealand	 35

4.	 Conclusions and recommendations 	 37

4.1.	 Recommendations for governments	 39

4.2.	 Recommendations for companies	 39

5.	 Annex 1: Detailed methodology 	 41

6.	 Annex 2: Main emissions results	 48

7.	 References	 50

*References (infographic)	 58



Executive summary      |  76  |     Executive summary

Emissions Impossible: Methane EditionEmissions Impossible: Methane Edition

without serious consideration of systemic transformations needed in the production, trade and consumption of 

livestock products. Acting on livestock methane requires a holistic understanding of the drivers of mass industrial 

animal production and multiple policy interventions to reduce the number of animals used for meat and dairy 

production. A comprehensive set of regulations is needed to ensure that the burden for emissions reduction 

rests on corporations that shape and drive the supply chain. Farmers within and outside these corporate supply 

chains must be supported to play a critical role in a sequenced, deliberate and just transition out of mass industrial 

livestock production towards agroecological systems that are healthy for the planet and people. 

IATP and Changing Markets’ recommendations for governments:

•	 Set binding GHG and methane reduction targets for the agriculture sector in line with the global goal 

of limiting temperature increase to 1.5°C.

•	 Require companies to consistently and comprehensively report their GHG emissions, including scope 3, 

and set emission-reduction targets in line with science, including a system of independent third-party 

verification. Methane, nitrous oxide and carbon dioxide emissions must be reported separately. 

•	 Enact a phased and bottom-up transition for farms to reduce animal numbers in line with a just 

transition policy for the transformation of the animal agriculture sector.

•	 Regulate all pollutants (besides methane) from mass industrial livestock production to facilitate a 

transition from this model of animal agriculture towards agroecology. 

•	 Reform agriculture policy (the EU’s Common Agricultural Policy, the US’ Farm Bill, etc.) to support 

higher environmental and social outcomes and drive an agroecological transformation of the sector, 

away from mass industrial livestock production towards livestock systems that are healthy for the 

planet and people. This includes removing subsidies for mass production of feed grains and making 

farm support dependent on positive environmental and social outcomes. 

Recommendations for companies:

•	 Set emissions reduction targets and action plans in line with the global goal of limiting temperature 

increase to 1.5°C. The focus must be on reducing the company’s absolute emissions, rather than 

emissions intensity, including scope 3 emissions. Companies should also include transparent re-

porting, including slaughter numbers and milk intake, to enable independent verification of their 

climate-related disclosures.

•	 Establish separate methane reduction targets and action plans to meet them, including separate 

reporting of methane emissions. Reporting should also include disclosure of investments in climate 

mitigation and adaptation measures. 

•	 Reduce the number of animals in global supply chains and create a bottom-up just transition plan 

with farmers and workers in your global supply chains. 

•	 Support progressive climate, environmental and health policies that will drive a shift to healthier 

and more environmentally sustainable diets. 

•	 Individual companies’ methane emissions are also comparable to countries’ livestock-related 

methane emissions. For instance, Marfrig’s methane emissions rival those of Australia’s entire 

livestock sector, Tyson’s are comparable to the Russian Federation’s, and Dairy Farmers of America’s 

to the livestock methane of the UK.

•	 JBS’s methane emissions far outpace all other companies. Its methane emissions exceed the 

combined livestock methane emissions of France, Germany, Canada and New Zealand or compare 

to 55% of US livestock methane.

•	 When calculated over a 20-year timescale, the more relevant scale for climate action, these emis-

sions are even more significant, comprising anywhere from nearly half to three-quarters of these 

companies’ estimated GHG footprint, highlighting the urgent need for action on methane.

•	 Their total overall GHG emissions are also significant, slightly higher than the emissions of Germany. 

If these 15 companies were treated as a country, they would be the tenth largest GHG-emitting 

jurisdiction in the world.5 Their combined emissions also exceed those of oil companies such as 

ExxonMobil, BP and Shell.

•	 In spite of their massive climate impact, the majority of companies fail to report either total GHGs 

or methane-specific emissions. Nine out of 15 companies (60%) either do not report their emissions 

or do not report their total supply chain (scope 3) emissions. None of the companies reported their 

supply chain methane emissions. 

Governments dragging their feet on livestock methane emissions 

At COP26 in Glasgow, more than 110 countries committed to the Global Methane Pledge (‘the Pledge’), with the 

collective goal of reducing global methane emissions by 30% by 2030. The 15 companies analysed in this report 

are headquartered in ten countries around the world. All of them, with the exception of China, are signatories 

to the Pledge. Five of these countries have increased their livestock methane emissions over the last ten years 

as reported to the UN Framework Convention on Climate Change: US (over 5%), Brazil (over 6%), China (over 

17%), New Zealand (over 3%) and the Netherlands (almost 2%). Five countries (Canada, Germany, Denmark, 

Switzerland and France) have achieved small reductions of livestock methane, but the pace of reductions is 

not in line with the Pledge. The only country with a reported decrease of more than 5% over the last decade is 

France, the biggest livestock methane emitter in the EU. Effective regulation of industrial livestock production 

is key to achieving required methane cuts and embarking on the transformation of the food system needed to 

meet global climate goals. 

The way forward 

Four years after the release of the first report in the Emissions Impossible series, publicly available data on corpo-

rate emissions remains incomplete, not comparable between companies or years and, in the majority of cases, 

absent. Basic information for independent emissions calculations like companies’ annual production figures 

for meat and milk per region are either not published by companies or inconsistently reported over time. In 

the absence of strong disclosure rules, voluntary climate targets and reporting are leading to pervasive levels of 

greenwashing. Mandatory reporting and independent verification are essential to gauge whether corporate net 

zero and other climate targets are even in the ballpark of limiting warming to 1.5°C. Potential new rules in the US 

and the EU for disclosure of emissions, climate risk and the prevention of greenwashing climate claims may be 

opportunities for change.

Time is of the essence in cutting back methane this decade. Yet policymakers have identified solutions that tinker 

around the edges of this extractive system of animal agriculture. Governments are limiting action to techno fixes 
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1.	 Introduction: the urgency of 
addressing livestock methane

“We are at a crossroads. The decisions we make now can secure a liveable future. We have the tools and know-

how required to limit warming.” 

These were the words of Hoesung Lee, Chair of the Intergovernmental Panel on Climate Change (IPCC), in April 

2022.6 The IPCC’s Sixth Assessment report on mitigation went further to state that deep greenhouse gas (GHG) 

emissions reductions, particularly in methane, in the next decade would ‘lower peak warming, reduce the 

likelihood of overshooting warming limits and lead to less reliance on net negative CO2 emissions’ post-2050.7 

Methane persists in the atmosphere for around a decade, but despite its relatively short lifespan, it is a potent 

greenhouse gas – around 80 times more powerful than CO2 over a 20-year timeframe.8 Concentrations of methane 

in the atmosphere are 2.5 times higher than pre-industrial levels (1850s) and methane is responsible for around 

a quarter of global warming since then.9 These unique properties have led climate scientists to call for rapid cuts 

in methane this decade. This would buy us valuable time to avoid dangerous climate tipping points and to give 

humanity a chance to stay under a 1.5°C temperature increase while societies act to transition to zero emissions. 

Animal agriculture contributes 32% of the world’s methane emissions, making it the single largest source of 

human-made methane emissions.10 

Although animal agriculture has started to get more attention for its contribution to climate change, the emis-

sions of big meat and dairy companies remain below the radar for urgent climate action. Animal agriculture is 

responsible for 57% of emissions linked to agricultural production, which accounts for an estimated 37% of 

all global emissions.11 Even if the world immediately stopped using all fossil fuels, scientists say that current 

emissions from the global food system would make it impossible to limit warming to 1.5°C and difficult even to 

realise the 2°C target.12

This report, for the first time, estimates the methane footprint of some of the biggest meat and dairy corporations 

and provides comparisons to methane emissions of countries. The report also provides the latest GHG estimates 

for these companies and compares them with the carbon footprint of oil companies. Meat and dairy corporations 

are responsible for massive quantities of methane emissions as they process millions of animals around the 

Credit: shutterstock
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BOX 1.1: Methodology – in brief
In this report, the Changing Markets Foundation and IATP use the same basic methodology for calculating corpo-

rate livestock emissions that was first developed by GRAIN and IATP for the 2018 Emissions Impossible report.B 

We used the UN Food and Agriculture Organization (FAO) Global Livestock Environmental Assessment Model 

(GLEAM), a globally recognised model developed in collaboration with the livestock industry for our emissions 

calculations. For a detailed description of the methodology, see Annex 1. 

We included double the number of dairy corporations compared to meat, given the relative difficulty of obtaining 

consistent, or at times any, public data on animal slaughter from the biggest meat corporations. We chose five 

meat corporations based on the size of their operations and regional representation. Only two of these com-

panies published their 2021 slaughter numbers (number of animals that were processed in that year). JBS, the 

world’s largest meat company, Marfrig, the second largest beef producer and Tyson, the world’s second largest 

meat company did not publish their slaughter numbers. For these companies, we used their slaughter processing 

capacity data, adjusted by utilisation rate (see also Box 3). In contrast, the milk intake data of the top 20 dairy 

processing corporations is published by the IFCN Dairy Research Network every two years.16 We chose ten of the 

companies listed in the IFCN Dairy Research ranking 2020, to represent a geographically diverse sample of dairy 

companies. 

We contacted all companies selected for this report at the end of August 2022, asking them to provide informa-

tion on total volumes and regional breakdown of their milk intake or slaughter data, including any GHG emission 

estimates for their operations for the years 2020 and 2021. Any relevant information that was provided has been 

incorporated in our analysis. 

GHG emissions for each company were calculated by combining regional production estimates with regional 

average GHG emissions intensity data for meat (cattle, pigs and chickens) and milk production from GLEAM, the 

most up-to-date values available from the FAO’s livestock emissions model at the time of writing.C The GLEAM 

emissions factors are disaggregated by emissions source and by GHG, allowing emissions of CO2, methane and 

nitrous oxide to be estimated and expressed in terms of tonnes of carbon dioxide equivalent (CO2e) emissions. 

We have made one specific modification to the GLEAM methodology in this report: we have updated methane’s 

global warming potential (GWP) with the factors provided in the latest IPCC report (AR6) to reflect the most up-

to-date science on methane’s contribution to global warming (see also Box 2). 

Our calculations serve as indicators of the scale of these corporations’ livestock-related emissions. Precise esti-

mates of corporate emissions can only be achieved through full disclosure and third-party independent verifi-

cation of company data, including the number of animals in their global operations. The aim of this report is to 

highlight the magnitude of their emissions and the urgency for governments to enact mandatory reporting and 

emissions reductions from the livestock industry.

B	 See Emissions Impossible methodology note, pp. 24-27 (https://www.iatp.org/emissions-impossible)

C	 At the time of finalising this report, FAO had begun posting partial updates to GLEAM, but we did not have regional emissions 
factors that would enable us to update these calculations. 

world. In spite of their enormous climate impact, meat and dairy companies continue to operate in a regulatory 

vacuum, when it comes to reporting and reducing their GHG emissions. 

To highlight the scale of these companies’ emissions and their lack of climate action, the Institute for Agriculture 

and Trade Policy (IATP) published its first Emissions Impossible report with GRAIN in 2018.13 The first report 

estimated livestock-related GHG emissions of 35 of the largest global meat and dairy corporations.14 The report 

also concluded that ‘publicly available data on [corporate] emissions [is] incomplete, not comparable between 

companies or years and, in the majority of cases, simply absent.’15 

Since 2018, IATP has published two further reports in its Emissions Impossible series.A This fourth report in the 

series, published jointly with the Changing Markets Foundation, analyses the magnitude of the methane and total 

livestock emissions of ten global dairy and five global meat processing corporations. We selected companies with 

headquarters in the leading livestock-producing countries as a representative sample of the livestock industry’s 

efforts to address methane and overall GHG emissions. See Box 1 for a short description of our methodology.

A	 Highlighting global dairy corporations’ emissions in Milking the Planet (2020) (https://www.iatp.org/milking-planet) and 
emissions estimates of and greenwashing strategies used by over 20 livestock companies headquartered in Europe in Emissions 
Impossible Europe (2021) (https://www.iatp.org/emissions-impossible-europe).

Credit: Shutterstock

https://www.iatp.org/emissions-impossible
https://www.iatp.org/milking-planet
https://www.iatp.org/emissions-impossible-europe
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2.	 The staggering scale of livestock 
methane emissions

2.1.	 Why is livestock methane a problem? 

It is urgent to reduce warming in the short term, yet methane emissions increased by 9% between 2008 to 2017 

compared to the previous decade.17 Under current policy scenarios, anthropogenic methane emissions are ex-

pected to increase by 30% between 2015 and 2050.18 The single largest source of manmade methane is manure 

management and enteric fermentation in ruminant animals, a process where micro-organisms create methane 

in the stomachs of animals such as cows, sheep and goats. As Infographic 2 shows, methane emissions from 

manure and enteric fermentation are even greater than from oil and gas production.19 

To tackle these emissions in a substantive manner, the number of animals in mass industrial systems of pro-

duction must be dramatically reduced. This is the most effective measure to reduce emissions from animals 

themselves and emissions from their manure. Though it emits less methane into the atmosphere than enteric 

fermentation, largescale production and dispersal of manure (associated with industrial pork, dairy and beef 

production) is highly polluting. It contaminates soil, water and air with nitrates and ammonia. Manure also 

emits nitrous oxide, which is a greenhouse gas 273 times more potent than CO2 over both a 20- and 100-year 

time horizon (see Table 5 in Annex 1).20

credits: Jo-Anne McArthur 
/ We Animals Media
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2.2.	 Methane giants: How big meat and dairy companies’ methane 
emissions compare with countries

Our estimates show that the combined methane emissionsD of these 15 companies far exceed the entire methane 

footprint of many countries, including Russia, Canada, Australia or Germany (see Figure 2). The methane footprint 

of a country includes methane from three major methane-emitting sectors: fossil fuels, waste and agriculture. 

Total methane emissions from the 15 companies are equal, for instance, to 83% of the total methane emissions 

of the European Union. 

D	 Unless otherwise specified, corporate methane emissions estimates in this report include methane from feed, enteric 
fermentation and manure management, from dairy and meat processing operations only.
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Sources: Meat and dairy companies: calculated by Changing Markets and IATP (2020–1); Regions: UNFCC greenhouse gas inventory (2020) https://di.unfccc.int Sources: Meat and dairy companies: calculated by Changing Markets and IATP (2020–1); Regions: UNFCC greenhouse gas inventory (2020) https://di.unfccc.int

We also compared these companies’ methane emissions with livestock-specific methane emissions from the EU 

and other countries. The US and the EU are some of the highest livestock methane emitters in the world. Figure 

3 shows that the emissions of the 15 companies combined are 52% greater than the EU’s livestock-related meth-

ane emissions and 47% greater than those of the US. Without regulating the scale of these companies’ methane 

emissions, countries cannot realistically reduce their agricultural methane emissions in a meaningful manner.

It is also true that some of the EU and US livestock methane emissions come from these companies. However, 

these companies are multinationals with global operations, so their emissions also occur in other regions around 

the world. We compare company emissions to country emissions to illustrate the significant scale of these emis-

sions as they relate to livestock-producing countries. 

https://di.unfccc.int/
https://di.unfccc.int/
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Methane emissions of individual companies are also comparable to livestock methane emissions from entire 

countries. Figure 4 shows that the methane emissions of JBS – the world’s largest meat processor – are the largest 

of any company, and larger than those of many countries. In fact, JBS’s methane footprint exceeds the combined 

livestock emissions of France, Germany, Canada and New Zealand. They amount to 55% of livestock emissions 

in the US. Marfrig’s emissions are in the same range as the livestock emissions of Australia, while Tyson’s emis-

sions are roughly comparable to the Russian Federation. The largest-emitting dairy company, the Dairy Farmers 

of America, produces emissions comparable to the UK’s livestock emissions. Even the German company DMK, 

which was the smallest dairy producer analysed, has methane emissions similar to those of Austria. 

2.3.	 An urgent issue: The need to measure methane’s short-term 
climate impact 

In its latest reports, the IPCC urged governments to rapidly cut GHG emissions, in particular methane, over this 

decade. The key reason is that the current trajectory of warming brings us ‘perilously close to tipping points that 

could lead to cascading and irreversible climate impacts’.21 To reduce this risk, science tells us we must focus on 

actions that reduce the rate of warming within 10 years. Within this timeframe, methane is 90-115 times more 

powerful than CO2,22 so methane reductions are our best tool to reduce the rate of warming and avoid tipping 

points. Given this context, the GWP20 emissions factor (warming impact over a 20-year time horizon) is a more 

relevant metric to compare the effectiveness of actions within this timeframe. For this reason, we use GWP20 

alongside the more established GWP100 to estimate methane emissions of meat and dairy companies (see Box 2).

FIGURE 4: METHANE EMISSIONS OF INDIVIDUAL COMPANIES COMPARED TO LIVESTOCK METHANE EMISSIONS OF COUNTRIES
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BOX 2.1: Global warming potential(s) of methane emissions 
Since every greenhouse gas traps heat in the atmosphere to a different degree, the concept of global warming potential (GWP) was developed to mea-

sure how much heat a given greenhouse gas traps in the atmosphere over a period of time compared to CO2. In essence, GWP measures how potent a 

gas is in its contribution to global temperature increase within a given timeframe. 

CO2 is defined as having a GWP of 1. Because some gases are more persistent in the atmosphere than others, the relative contributions of different gases 

to warming changes over time. GWP metrics can compare the warming potential of gases over any time horizon; however, the 100-year time span – 

GWP100 – has been formally adopted as the metric for global warming potential in international climate policy. Most companies and countries therefore 

report their emissions using the GWP100 reference.

While CO2 stays in the atmosphere for thousands of years, methane only stays in the atmosphere for around a decade. However, methane is a much more 

potent greenhouse gas. Making decisions based only on the 100-year GWP of methane therefore understates the real dangers of short-term warming 

impacts. Rising emissions in the next ten years could unleash tipping points (large and possibly irreversible changes in response to environmental or 

anthropogenic disturbances once a certain critical threshold is reached), including the destabilisation of Arctic and West Antarctic icesheets.23 Several 

IPCC reports clearly state that we have until 2030 to prevent temperature overshoot.24 Given the urgency of the problem, we consider the 20-year time 

accounting frame as more relevant.25 For this reason, in addition to calculating emissions using GWP100, we have also calculated methane emissions using 

GWP20 to reflect the climate emergency and highlight the short-term benefit of methane reductions on slowing warming rates.

We have used GWP20 and GWP100 for non-fossil methane (see Table 1). These are the most up-to-date values according to the latest IPCC AR6 report. 

The small difference between fossil and non-fossil methane factors accounts for the fact that the CO2 for non-fossil sources was already present in the 

atmosphere and therefore is not additional, as it would be with the methane emitted from fossil sources (oil, gas and coal).26 

TABLE 1: IPCC AR6 FACTORS FOR METHANE EMISSIONS

GWP 20 GWP 100

Non-fossil methane 79.7 27.0

Fossil methane 82.5 29.8

Sources: Meat and dairy companies: calculated by Changing Markets and IATP (2020–1); Regions: UNFCC greenhouse gas inventory (2020) https://di.unfccc.int
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Methane represents a significant share of meat and dairy companies’ total estimated emissions linked to live-

stock production. Even over a 100 year time horizon, methane is a significant part of these companies overall 

greenhouse gas footprint. The combined methane emissions of the 15 companies constituted nearly half (47%) 

of these companies’ total emissions over a 100-year time horizon (GWP100). As illustrated in Figure 6, methane 

represents more than 40% of beef and dairy companies’ overall emissions over a 100-year time horizon, while 

for two companies that specialise in pork production (WH Group and Danish Crown) methane represents over 

25% of emissions. 

As illustrated in Figure 5, the emissions of meat and dairy companies become even more significant when meth-

ane is calculated for a 20-year time horizon to reflect the climate emergency. On a 20-year basis, one tonne of 

methane is equivalent to nearly three times more carbon dioxide than it is on a 100-year basis. 

Applying the GWP20 metric almost doubles the companies’ emissions, when translated into CO2 equivalent (see 

Figure 5). For example, JBS’s total CO2 equivalent emissions rise from 287.9 million tonnes using GWP100 to  540.6 

million tonnes using GWP20. The emissions of Marfrig, the second biggest emitter, nearly double from 102.6 

million tonnes to 201.8 million tonnes. For the biggest dairy producer, Dairy Farmers of America, emissions go 

from roughly 45.6 million tonnes to 97.8 million tonnes of CO2 equivalent.
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BOX 2.2: JBS, Marfrig and lack of transparency in the livestock industry 

F	 Depending on the precise use rate of JBS’ slaughterhouses worldwide which only JBS can confirm, the emissions change over five years (2016-2021) could range 
anywhere between 17-56% increase in emissions. 

JBS is the world’s largest meat producer, earning a revenue of 65.3 billion 

EUR in 2021 (see Infographics 1). It ranked third out of the top 100 food and 

beverage companies by sales in 2021.30 Marfrig is the world’s second larg-

est beef producer and the fifth biggest meat company by sales volume.31 

Both are headquartered in Brazil with global operations. JBS has declared 

a net-zero climate target by 2040, ten years earlier than many of its coun-

terparts. Like JBS, Marfrig has also ‘committed’ to a net-zero target, work-

ing with the Science-Based Targets initiative.32 Neither has published the 

actual number of animals it slaughtered in 2021. This makes it difficult to 

independently verify the claims they make on their emissions given that 

the number of animals they slaughter accounts for more than 90% of these 

companies’ supply chain emissions. 

We estimate JBS’s 2021 GHG emissions as 287.9 million tonnes CO2 equiv-

alent, and Marfrig’s as 102.6  million tonnes CO2 equivalent (GWP100 basis). 

See Annex 1 on our detailed methodology. Their emissions could be substan-

tially higher – if both companies utilised 100% of their declared slaughter 

capacity 365 days a year, JBS’s livestock emissions could be as high as 383.3  

million tonnes CO2 equivalent and Marfrig’s 136.3 million tonnes CO2 equiv-

alent – or lower if their slaughter capacity utilisation is less than estimated. 

Narrowing this range would require the companies to be transparent about 

their operations. This includes revealing their complete slaughter figures 

from all the regions in which they operate. At a minimum, these companies 

should reveal the annual rate at which they use their slaughter capacity for 

all their meat products in all regions. 

IATP and Changing Markets’ updated estimate for JBS’s absolute emissions 

is lower than the 421.6 million tonnes CO2 equivalent emissions that IATP, 

DeSmog and Feedback estimated in an April 2022 study.33 The discrepancy 

is due to three main factors: 

•	 New science: We updated the estimates in this report based on 

new values that express the global warming potential of green-

house gases compared to CO2 emissions factors, published in the 

IPCC’s Sixth Assessment Report (AR6).34 Using AR6 has had a sig-

nificant impact on the overall emissions estimates because meth-

ane – produced in huge quantities by the livestock industry – is 

expressed in CO2 equivalents. For example, the current estimate 

of 287.9 million tonnes CO2 equivalent becomes 327.8 million 

tonnes CO2 equivalent if we use methane emissions factors from 

the IPCC Fifth Assessment Report (AR5), which were used in the 

April 2022 study. 

•	 New information on slaughter numbers: The April 2022 estimate 

was based on “per day” figures published in JBS’s Institutional 

Presentation to investors.35 Since publishing this estimate, new 

JBS documentation36 has led us to conclude that this figure is not 

the number of animals that JBS slaughters but the number of ani-

mals its factories have the capacity to slaughter (its total process-

ing capacity). In light of this new information, we have updated 

our estimates. We have done so by estimating the rate at which 

JBS uses its slaughter capacity based on publicly available infor-

mation. For details, see our methodology in Annex 1. 

•	 More conservative estimate of number of days which slaugh-

terhouses are operational: Given the need to establish the rate 

at which JBS uses its slaughter capacity, we revisited how many 

days JBS plants might be in operation worldwide. No definitive 

information is available on the number of days JBS facilities are 

open per year, and conversations with trade unions and industry 

experts suggest a large amount of variation between countries 

and factories (with factories operational between five and seven 

days a week and holiday closures between six and eleven days a 

year). The April 2022 estimate assumes JBS facilities operate sev-

en days a week with closures for eleven days of public holidays. 

Based on the additional research conducted for this study we 

have based the current estimate on a more conservative assump-

tion that the company’s facilities operate six days a week with 

eleven holiday days per year. 

While the new estimate of JBS’s total emissions is lower than that published 

in April it does not change the fact that JBS is still the biggest polluter in the 

livestock sector – responsible for around 40% of the total emissions pro-

duced by the 15 companies assessed in this report – and that its emissions 

continue to increase at an alarming rate.F 

Avoiding public scrutiny

Due to the endemic lack of transparency and a profound accountability vac-

uum in which these companies operate, independent estimates of livestock 

company emissions can only be understood as best-estimate benchmarks 

using available information. This is a critical reason why governments must 

require consistent and comprehensive emissions reporting and indepen-

dent verification of these emissions. While reasonable assumptions on oper-

ational days and capacity utilisation can be adopted based on limited public 

information on livestock industry norms, only the companies themselves 

know how many animals they actually slaughter and how much meat they 

actually produce annually. Without a fundamental change in the disclosure 

requirements for these companies, public scrutiny of their livestock emis-

sions will always be dependent on a combination of background research, 

new information and informed guesswork. 

It is equally difficult to interpret these and other livestock companies’ cli-

mate claims and verify their reported emissions. For instance, JBS’s report-

ed emissions change dramatically from its 2020 annual report to its 2021 

report. In the 2020 report, JBS reported 588,523 tonnes CO2 equivalent for 

its scope 3 emissions.37 In the 2021 report, its 2020 emissions are reported 

as 61,121,337 tonnes CO2 equivalent38– a significant increase, but consider-

ably lower than our revised estimate of JBS’s emissions. JBS states in its 

2021 report that “data [was] altered in relation to previous years,”39 due to 

its expansion of scope 3 emissions monitoring. JBS clarifies that it does not 

yet include scope 3 emissions from livestock in its reporting, except for its 

European operations, but that this is ‘in progress’.40 While JBS has expanded 

the number of emission sources considered in its scope 3 reporting, it is dif-

ficult to draw any meaningful conclusions from its scope 3 reporting based 

on partial and inconsistent data and without full disclosure of emissions and 

animal processing data. 

For this reason, we are calling for governments to require companies such 

as JBS to disclose animal slaughter data, their full scope of emissions and 

independent verification of all their climate reporting.

The share of methane in these companies’ total emissions becomes significantly higher when calculating the 

warming potential using a 20-year time horizon (GWP20), rising to 72% on average. For Canada’s Saputo and the 

US-based Dairy Farmers of America, methane constituted over 80% of total emissions, while pork producer 

Danish Crown’s methane emissions accounted for slightly over half its total emissions under a GWP20 estimate. 

This highlights the need for companies to demonstrate how they will transition to a low methane pathway. It 

also underscores the need for these companies to separately report on all non-CO2 emissions stemming from 

their supply chain, such as methane, nitrous oxide and ammonia. 

2.4.	 Carbon majors: Total GHG emissions of major meat and dairy 
companies rival countries and oil companies

The 15 dairy and meat companies examined in this report produce a staggering quantity of emissions, amount-

ing to approximately 734 million tonnes of CO2 equivalentE (Figure 7). This is roughly the same as the total GHG 

emissions (excluding land-use emissions) of Germany, the world’s fourth largest economy. Their emissions are 

more than those of Australia, Canada, the UK or France.27 In fact, if these 15 companies were treated as a country, 

they would be the tenth largest GHG emitting jurisdiction in the world.28 If we calculated their emissions using 

GWP20 factors, their emissions would go up to 1,408 million tonnes of CO2 equivalent.

One meat company alone, JBS, is responsible for nearly 40% of the estimated livestock emissions by these 

corporations. Its 287.9 million tonnes of CO2 emissions equivalent exceed the emissions of Spain (see Box 3).29

E	 This estimate was made using GWP100 for methane, as this enables comparisons.

Credit: Shutterstock
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TABLE2: COMPANY REPORTING OF OVERALL GHG AND METHANE EMISSIONS 

Company Sector Reported  
emissions year

Scope included Reports methane 
emissions in 
company reports

CDP methane  
reporting – year 
and scope

Meat 2020/202147 1,2 No Not reported

Meat 202148 1,2,3 (partial) No
2020,  
scope 1 only

Meat 202149 1,2,3 No
2020,  
scope 1 only

Meat 202150 1,2 No
2019/20G,  
scope 1 only

Meat 2021H, 51 1,2 No Not reported

Dairy 202152 1,2,3 No Not reported

Dairy 202153 Not reported No Not reported

Dairy 202154 1,2,3 No
2020,  
scope 1 only

Dairy Not reported Not reported No Not reported

Dairy 202255 1,2,3 No
2019/2020,I  
scope 1 only

Dairy 202156 1,2,3J (partial) No Not reported

Dairy 202157 1 & 2 combined No Not reported

Dairy 202158 1,2,3 No 2020, scope 1 only

Dairy 202259 1,2,3 No
2020/2021,K  
scope 1 only

Dairy Not reported Not reported No Not reported

 

SCOPE 1-3 EMISSIONS EXPLAINED

Scope 1: Direct emissions from company-owned and controlled resources such as offices, processing plants and machinery. This could include use of natural gas or coal combustion 
and energy used in company transport; some companies may include emissions generated by animals’ digestive systems (enteric fermentation) at companyowned farms. 

Scope 2: Indirect emissions generated from purchased electricity, heating and cooling consumed by the company. 

Scope 3: Upstream and downstream supply chain emissions consisting of on-farm emissions from livestock, manure, farm machinery fuel, livestock feed production, produc-

tion of inputs needed to produce that feed (e.g., nitrogen fertiliser), land-use changes triggered by the expansion of livestock grazing and feed production, and other sources.

G	 Reporting year October 2019 – September 2020

H	 First year reporting scope 1 and 2

I	 Reporting year August 2019 – July 2020

J	 States in its annual report: ‘Greenhouse gas emissions, excluding purchase of green energy were: 1,131 kt CO2 equivalent (2021), 1,172 kt CO2 equivalent (2020) respectively. The 
basis for calculating the 2020 figure has been updated to be consistent with the Science Based Targets Initiative’s methodology and in accordance with FrieslandCampina’s 
greenhouse emission target for 2030.’

K	 Reporting year April 2020 – March 2021

While big oil and gas companies have been under sustained public pressure to reduce their emissions, meat 

and dairy companies have not received the same level of scrutiny despite their comparable emissions. The total 

livestock emissions estimates of the 15 meat and dairy companies combined exceed the emissions of major fossil 

fuel companies such as ExxonMobil, BP and Shell (see Figure 8).41 A number of fossil fuel companies are being 

taken to court over failures to implement emission reduction strategies in line with the Paris Agreement42,43 

and for misleading consumers about the role their products play in causing climate change.44 When it comes to 

meat and dairy companies, however, we are aware of only one court case (Vegetarian Society et al. of Denmark 

vs. Danish Crown). It challenges the misleading marketing of pork products by meat giant Danish Crown as 

‘climate controlled’.45

2.5.	 Uncounted and unaccountable: Companies fail to report their 
overall GHG and methane emissions 

Like previous IATP and Changing Markets reports, this report finds a lack of corporate reporting both on total GHG 

emissions and, in particular, separate reporting of methane emissions. Nine out of 15 companies (60%) either 

do not report their emissions or do not report their total supply chain (scope 3) emissions. For companies in this 

sector, scope 3 could represent upwards of 90% of their total emissions.46 The majority of methane emissions 

also occur in scope 3. Three companies do not report their GHG emissions at all, while four only reported scope 

1 and 2 emissions (see Table 2). Most of those that reported scope 1, 2 and 3 emissions are dairy companies. 

Given the poor state of affairs in GHG reporting by livestock and dairy corporations, it should come as no surprise 

that corporations rarely if ever report their methane emissions. We found no evidence of methane reporting in 

companies’ most recent annual and sustainability reports. In corporate disclosures on the Carbon Disclosure 

Platform (CDP), seven companies (see Table 2) reported methane emissions, but only from their direct operations 

(scope 1). This means that they are leaving out significant emissions from farms and animals in their supply chains, 

resulting in vast underestimates of their actual methane footprint.

Sources: Meat and dairy 
companies: calculated by 
CMF and IATP; Countries: 
UNFCC greenhouse gas 
inventory, 2020 (excluding 
LULUCF): https://di.unfccc.
int/time_series

Sources: Meat and dairy 
companies: calculated by 
Changing Markets and IATP; 
Fossil fuel companies: Rick 
Heede, Climate Accountabili-
ty Institute, personal commu-
nication, 15 July 2022.
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If meat and dairy companies declare climate targets and ambitious net-zero plans, then the public must be able 

to verify these claims independently. The current state of the industry, let alone individual companies, is opaque 

and the best efforts to benchmark their emissions are met with resistance. This must change through enacting 

government regulations, not only on reporting requirements of emissions and animals in their supply chains, but 

also regulations on the minimum disclosure requirements companies must meet to make claims on emissions 

reductions and progress towards net-zero goals. This is underway in the US with proposed new rules by the 

Security and Exchange Commission (SEC) that would require companies to disclose scope 1 and 2 emissions by 

gas, including absolute emissions and offsets, and scope 3 if viewed as material. For any agriculture company, 

we believe scope 3 reporting should be required. The SEC is expected to finalise the proposed rules next year. 

The EU is working on a new directive on corporate sustainability due diligence and a proposal to regulate what 

companies can and cannot state to their consumers regarding carbon neutrality and green claims.60 This is a step 

in the right direction and must result in clear and enforceable rules to prevent corporate greenwashing globally. 

When it comes to methane, the EU also highlighted better reporting across all sectors as a priority measure in its 

methane strategy, published in 2020.61 

Investors are also increasingly demanding this information. The Changing Markets Foundation’s survey of investors’ 

perceptions on climate impacts of the meat and dairy sector indicates that investors are concerned about the lack 

of action and reporting in the sector: 72% of investors said that reporting methane alongside carbon emissions 

was important, while 83% said that meat and dairy companies should be reducing their methane emissions.62

Finally, when companies do report emissions, existing audits and verification of these reports are often simply 

inadequate. In 2021, IATP’s Emissions Impossible Europe report found that only two companies headquartered 

in the EU out of the few that reported their emissions to CDP had their emissions verified.63 Even these two had 

‘limited assurance’ audits. The level of assurance indicates the extent and depth of the work the assurance pro-

vider undertakes in relation to sustainability disclosures. Most assurance providers offer two levels: ‘reasonable’ 

(high, but still involving some risk of inappropriate conclusion) or ‘limited’. Limited assurance cannot provide 

a reasonable level of assurance due to limiting factors such as the size of a sample or sampling methods. JBS 

reported to the CDP that its 2021 scope 1 and 2 emissions were in the process of being verified,64 but it conducted 

no verification of its scope 3 emissions. 

In summary, many livestock companies do not report their emissions or the number of animals in their supply 

chains. When they do, there is no independent and robust verification of these emissions. This must change for 

the industry to deliver real emissions cuts. 
Credit: Shutterstock
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3.	 Government inaction on industrial 
livestock threatens climate targets

3.1.	 Blindspot: Governments failing to address livestock methane 

The Global Methane Assessment estimates that global methane emissions must be reduced by 40–45% by 2030 

to achieve least-cost pathways that limit global warming to 1.5°C.65 Following the alarm raised by scientists, 

over 100 governments signed up to the Global Methane Pledge (‘the Pledge’), launched at COP26 in Glasgow 

in November 2021.66 Although the Pledge is a step in the right direction, it falls short of what the science says 

is needed: it commits its signatories to only 30% reductions by 2030 from a 2020 baseline as opposed to the 

40–45% needed to prevent temperature overshoot. 

Regulating the livestock industry’s methane footprint would critically help bridge that gap. Yet most of the 

125 countries currently listed as participating in the Global Methane Pledge have not declared specific plans to 

deal with livestock methane. The Pledge itself is much weaker in addressing agriculture compared to other key 

sectors. For instance, the Pledge commits signatories to achieve ‘all feasible reductions’ in the energy and waste 

sectors. However, in relation to agriculture, it voices only vague commitments on ‘technology innovation as well 

as incentives and partnerships with farmers’.67 According to an investigative report by Unearthed, the American 

beef industry celebrated the fact that the sector emerged ‘relatively unscathed’ by the Pledge, according to state-

ments at the National Cattlemen’s Beef Association (NCBA) annual conference.68 Tyson, a company analysed in 

this report, is a member of the NCBA product council.69 

Total anthropogenic methane emissions were estimated to be around 380 million tonnes per year in 2017, from 

which the global livestock emissions were 115 million tonnes.70 Our research estimates that just 15 companies 

contribute 12.8 million tonnes of methane emissions a year. This represents 3.4% of total global anthropogenic 

methane emissions, or 11.1% of livestock emissions (enteric fermentation and manure combined). The biggest 

meat producer JBS alone is responsible for 4% of the total global livestock methane emissions. These numbers 

underscore the need to address livestock methane through legislation. Government regulation for large livestock 

methane emitters is long overdue and is urgently needed to increase the ambition of the Global Methane Pledge.

Credit: Mika-Baumeister, 

Unsplash.com
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Below we review the most recent legislative initiatives by governments in the EU, US and New Zealand that aim 

to address livestock methane emissions. Our analysis shows that more action is needed to fill this gap. 

3.3.	 Methane regulations: progress and gaps

3.3.1.	 European Union

The EU, together with the US, was one of the initiators of the Global Methane Pledge. Following the EU Methane 

Strategy in 2020, the European Commission has published a proposal for a Methane Regulation which intends to 

cut methane emissions from the energy sector. However, the energy sector represents only 13% of EU methane 

emissions, while livestock represents 53%.72 

The Changing Markets Foundation commissioned a study from the environmental consultancy CE Delft which 

analysed the potential of different sectors in reducing methane emissions. The study, published in June 2022, 

warned that under the business-as-usual scenario the emissions from the livestock sector would decrease by 

only 3.7% by 2030, while the EU’s total methane emissions could be cut by up to 17% with existing and proposed 

policies.73 The EU is therefore not on track to achieve the reductions committed under the Pledge unless it adopts 

effective policies driving reductions from its biggest source – the livestock sector.74 

The study also calculated the methane reduction potential of different measures the EU has at its disposal. The 

results showed that methane emissions could theoretically be cut by up to 68% if all mitigation measures across 

all sectors were implemented. The study highlights that the biggest cuts in methane could be achieved through 

policies that drive the uptake of healthier diets, aligned with the average national dietary health guidance. Just 

this one measure could cut the EU’s total methane emissions by 15–19% by 2030,75 though the EU would have 

to ensure that this reduction in meat and dairy consumption results in a fundamental change of the current 

intensive agriculture model and does not merely lead to increased exports. 

TABLE3 : GLOBAL METHANE EMISSIONS VS. EMISSIONS BY SELECTED COMPANIES (TONNES OF METHANE)

Global anthropogenic methane emissions (2017) 380,000,000 

15 meat and dairy companies 12,789,000 (3.4%)

Global livestock-related methane emissions (2017) 115,000,000

15 meat and dairy companies 12,789,000 (11.1%)

3.2.	 Heading in the wrong direction: Methane emissions in milk and 
meat producing countries 

This section analyses methane emissions reported to the United Nations Framework Convention on Climate Change 

(UNFCCC) from the ten major milk and meat producing countries where these companies are headquartered. These 

ten countries, with the exception of China, are all signatories to the Pledge. Our findings show that none of them 

achieved significant reductions in livestock methane emissions over the last decade (see Table 4). Even though 

there have been some improvements over the last five years, the pace of emission reductions is far too slow to 

meet the goals of the Pledge.

As can be seen from Table 4, the biggest livestock producing countries – the US, Brazil and China – have increased 

their livestock emissions over the last ten reported years. New Zealand and the Netherlands have also slightly 

increased their methane emissions, while Germany, Canada and Switzerland have slightly decreased theirs. The 

only country with a reported decrease of more than 5% over the last decade is France, the biggest livestock meth-

ane emitter in the EU. This shows that additional policies will be needed across the world to ensure that livestock 

methane emissions are rapidly reduced. 

Source: UNFCC greenhouse gas inventory, https://di.unfccc.int 

TABLE 4: PROGRESS IN METHANE EMISSION REDUCTIONS OF COUNTRIES IN WHICH THE 15 MEAT AND DAIRY COMPANIES ARE HEADQUARTERED 

Figures show tonnes of methane emissions from enteric fermentation and manure management. 

Country 2010 2015 2020
Emission changes (%) 

2010–2020
Global Methane 

Pledge signatory71

US 8,906,638 8,854,547 9,389,740 5.42% Yes

New Zealand 1,181,121 1,225,901 1,218,081 3.13% Yes

Netherlands 467,119 491,195 475,414 1.78% Yes

Denmark 240,050 237,114 236,318 -1.55% Yes

Germany 1,254,162 1,270,841 1,213,525 -3.24% Yes

Canada 1,154,751 1,109,986 1,102,713 -4.51% Yes

Switzerland 160,625 159,596 152,897 -4.81% Yes

France 1,576,796 1,575,281 1,483,971 -5.89% Yes

Country 1994 2010 2014 1994-2014

China* 11,049,000.00 13,377,000.00 13,011,000.00 17.76% No

Country 2006 2011 2016 2006-2016

Brazil* 11,707,600 11,981,200 12,453,800 6.37% Yes

* Unlike the other countries in this table China and Brazil are not UNFCCC Annex 1 countries and report their methane emissions less frequently (this is why we refer in the text  

to the last reported decade for methane emissions).

BOX 3.1: Case study: Netherlands proposes to cut livestock numbers due to nitrogen pollution 
The Netherlands is one of the major EU milk and meat exporters with significant GHG and methane emissions from its huge livestock sector. It is also the head-

quarter of some of the biggest global meat and dairy corporations, such as Vion and FrieslandCampina. The Dutch government has become the first country in 

the EU to aim to reduce livestock numbers because of the industry’s outsized contribution to nitrogen pollution. This case study shows how livestock’s other 

pollutants are linked to action on methane and that a lack of early and sustained action to address pollution can lead to much more drastic measures later, 

with the risk of social upheaval.76 

In May 2019, the Dutch High Court passed a decision that stalled the expansion of any projects that emit nitrogen. The shutdown put some €14 billion worth 

of projects in jeopardy, which included the expansion of pig, dairy and poultry farms – major sources of nitrogen in the form of ammonia from animal waste 

– as well as plans for new homes, roads and airport runways.77 Agriculture is the largest source of nitrogen emissions – responsible for nearly half of nitrogen 

pollution in the Netherlands. Technical measures, such as injecting liquid manure in the soil and installing air scrubbers on pig and poultry facilities, have re-

duced ammonia emissions by 60% since the 1980s, but they have risen again since 2014 because of expanding dairy operations.78 The government failed 
to address these emissions meaningfully until the court order. Following the verdict, the Court ordered the government to create a long-term plan to 

address nitrogen emissions. 

The government’s plan is to halve nitrogen emissions by 2030. To do this it will have to cut livestock numbers by a third, which includes buying out farmers, for 

which the government has set aside around €25 billion.79 While NGOs and scientists have been urging the government to use the nitrogen crisis to transform 

agriculture, farmers have shown fierce opposition to the plan. Since the plan was presented in June, they have been blocking roads, airports and train stations 

and have even dumped slurry on the home of the minister in charge of the programme. The Politico reported that the agriculture Minister Henk Staghouwer 

resigned after he failed to convince the farmers to get on board with the programme.80 

If the planned reduction in livestock numbers is achieved, this will also lead to a reduction in methane emissions. However, had the government acted earlier 

and developed a just transition plan together with the farmers, the social backlash could have perhaps been avoided. A massive transition from large-scale 

animal agriculture is required to move towards climate-resilient agricultural systems and healthier diets; however, for this to succeed, governments must plan 

and sequence the transition in a timely fashion. 

https://di.unfccc.int/
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3.3.3.	 New Zealand

Few countries are as dependent on the production and export of dairy and meat products as New Zealand, where 

the agriculture sector contributes around half of GHG emissions.96 More than 88% of methane emissions in New 

Zealand are from livestock production.97 Around 90% of the milk in New Zealand is produced by the industry 

giant Fonterra, the world’s largest exporter of milk products.98 While there has long been a debate about how 

to address methane emissions from livestock, no meaningful legislative measures have been taken due to the 

powerful opposition of the farm lobby. The agricultural methane emissions in New Zealand have increased by 

more than 3% in the last decade the government reported to the UNFCCC (see Table 4).99 

The latest attempt to address agricultural emissions was a partnership between the government and the agroin-

dustry whereby the industry had to propose its own emissions mitigation system.100 According to the Guardian, 

the government has accepted most of the recommendations from the partnership, but has rejected a proposal 

that farmers would set their own emissions prices. The price will now be influenced by the country’s progress 

towards meeting its target to cut methane by 10% by 2030.101 It is worth noting that this target does not bring 

New Zealand’s methane reduction in line with its commitment under the Pledge.

3.3.2.	 United States

Methane accounts for 11% of US GHG emissions.81 Overall US methane emissions have declined 15% since 1990, 

with energy-related emissions declining by 25% since 1990 and industrial waste methane emissions declining by 

31%.82 But the largest source of US methane emissions is agriculture and these emissions have increased by 17% 

since 1990.83 Agriculture now represents 37% of all US methane emissions. Livestock-related methane has risen 

even more – by 20% since 1990. IATP analysed the Biden methane reduction plan and concluded that large-scale 

industrial animal agriculture, also known as the factory-farm system, has largely evaded scrutiny.84 The reluctance 

to place appropriate limits on methane emissions from the biggest operations and halt the numerous public payouts 

that prop up the industry threatens to undermine the credibility of the Biden methane reduction commitment.

For agriculture, the Biden plan focuses on 1) ‘alternative manure management systems’; 2) the ‘expansion of 

on-farm generation and use of renewable energy systems’; 3) the ‘development of a climate smart agricultural 

commodities partnership initiative’; and 4) ‘increased investments in agricultural methane quantification’.85

All four agriculture strategies are tied to the controversial use of anaerobic digesters to capture factory-farm gas 

from giant manure lagoons at large-scale dairy, beef and pig operations (see Box 6 below). 

BOX 3.2: Factory-farm gas as ‘renewable’ energy?

In the US, government and private sector efforts to reduce GHG emissions overall and methane emissions specifically have brought increased carbon 

offset schemes and legislation, such as California’s clean fuel standard. This is driving the proliferation of biodigesters. 

Manure from large-scale animal agriculture can be pumped into anaerobic biogas digesters and converted into gas for heat, fuel and electricity. The 

state of California, for instance, has invested over $350 million into this technology for large-scale dairy farms.86 A quantity of the massive amounts 

of manure such large-scale farms produce is converted into gas. What remains is digestate – the leftover sludge which when exposed to air emits the 

greenhouse gas nitrous oxide and other pollutants such as ammonia and nitrates that leach into the soil and water when applied as fertiliser on fields. 

Emerging science and past research in major livestock-producing areas in Denmark, Canada and other US states is prompting scientists to demand fur-

ther studies on the impact of digestor technology on the increase of ammonia emissions.87 High levels of ammonia severely impact air quality, making it 

dangerous for humans to breathe in the particulate matter it generates. New science is also suggesting that biogas production and distribution results 

in methane along the supply chain and that ‘a thorough understanding of where, when, and how much CH4 [methane] is released remains absent.’88 

The scientists contend that ‘large quantities of CH4 can still be emitted from the biomethane and biogas supply chains, including digestate handling, 

anaerobic digesters, upgrading units, feedstock storages and transmission, and storage and distribution stages.’ 89 

Biogas or biomethane is also referred to as ‘factory farmed gas’ by civil society organisations that challenge the notion that gas from large-scale animal 

agriculture operations is renewable. 

Yet many of the companies in this report are turning towards and ramping up these approaches to meet their climate targets. For instance, Marfrig 

claims that the use of this gas as fuel helps the company to reduce its scope 1 emissions.90 Through its US subsidiary Smithfield, the world’s largest 

pork producer, the WH Group, launched the ‘Smithfield Renewables’ platform in 2017, the ‘hallmark’ of which is converting manure to energy. 91 The 

company’s aim is ‘to reduce absolute GHG emissions across our entire U.S. value chain 25% by 2025, 30% by 2030 and to become carbon negative 

in our U.S. company-owned operations by 2030.’92 Smithfield has come under fire in the US state of North Carolina where its pig farms are mainly 

situated in low-income communities and communities of colour, leading to several lawsuits filed and won by the community.93 The US Environmental 

Protection Agency is investigating whether North Carolina’s approval of biogas digestors violates the civil rights of rural neighbours.94 In the mean-

time, Smithfield is expanding this approach in other states and also partnering with utility companies to sell this gas as renewable energy, including in 

North Carolina.95

The promotion of biogas digestors is a band aid on a much larger set of environmental and social problems emanating from factory farms. They do little 

to support the transition towards lower animal numbers in agriculture and could perversely incentivise the expansion of such a system.
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4.	 Conclusions and recommendations 

The five meat and ten dairy companies analysed in this report are responsible for 12.8 million tonnes of methane 

emissions annually. This represents around 3.4% of all global anthropogenic methane emissions and 11.1% of 

the world’s livestock-related methane (enteric fermentation and manure combined). That just 15 transnational 

livestock corporations’ methane footprint is so significant should be a wake-up call for governments and inter-

governmental organizations. It should catalyse urgent governmental action to regulate these actors, obliging 

them to cut methane emissions to prevent temperature overshoot. 

The need to target the livestock industry’s methane footprint becomes even more pressing when these emissions 

are calculated over a 20-year timeframe (GWP20). In line with the latest science, this is the appropriate metric to 

reflect the scale of climate action needed to address the unfolding climate emergency. Methane comes to represent 

72% of meat and dairy companies’ total emissions when calculated over a 20-year timeframe. 

Time is of the essence. Yet most of the 125 countries listed as participating in the Global Methane Pledge, including 

nine meat and dairy production powerhouses analysed in the report, have not declared specific or robust plans to 

deal with livestock methane. Policymakers have identified solutions that tinker around the edges of this extractive 

system of animal agriculture, limited to techno fixes without serious consideration of systemic transformations 

needed in the production, trade and consumption of livestock products. Acting on livestock methane requires 

a holistic understanding of the drivers of mass industrial animal production and multiple policy interventions 

to reduce the number of animals used for meat and dairy production. 

Methane is not the only problem linked with these concentrated agro-industrial systems. Just 15 dairy and meat 

companies examined in this report also produce a staggering quantity of overall GHG emissions, amounting 

to approximately 734 million tonnes of CO2 equivalent per yearL (Figure 8). This is larger than the total GHG 

emissionsM of Germany, the world’s fourth largest economy. There is no time to lose to set a transition in motion.

The Changing Markets Foundation’s report Blindspot, published in 2021, showed the disturbing lack of action by 

big meat and dairy companies to address climate and methane emissions through their voluntary initiatives.102 

The 15 companies analysed in this report reported revenues of more than €382 billion in 2021, more than the 

L	 This estimate was made using GWP100 for methane, as this enables comparisons.

M	 Excluding land-use change.

Credit: Clynt Garnham  
Agriculture / Alamy Stock Photo
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4.1.	 Recommendations for governments:

•	 Set binding GHG and methane reduction targets for the agriculture sector in line with the global goal 

of limiting temperature increase to 1.5°C.

•	 Require companies to consistently and comprehensively report their GHG emissions, including scope 3, 

and set emission-reduction targets in line with science, including a system of independent third-party 

verification. Methane, nitrous oxide and CO2 emissions must be reported separately. 

•	 Enact a phased and bottom-up transition for farms to reduce animal numbers in line with a just 

transition policy for the transformation of the animal agriculture sector.

•	 Regulate all pollutants (besides methane) from mass industrial livestock production to facilitate a 

transition from this model of animal agriculture towards agroecology. 

•	 Reform agriculture policy (the Common Agricultural Policy, the Farm Bill, etc.) to support higher 

environmental and social outcomes and drive an agroecological transformation of the sector, away 

from mass industrial livestock production towards livestock systems that are healthy for the planet 

and people. This includes removing subsidies for mass production of feed grains and making farm 

support dependent on positive environmental and social outcomes. 

4.2.	 Recommendations for companies:

•	 Set emissions reduction targets and action plans in line with the global goal of limiting temperature 

increase to 1.5°C. The focus must be on reducing the company’s absolute emissions, rather than 

emissions intensity, including scope 3 emissions. Companies should also include transparent re-

porting, including slaughter numbers and milk intake, to enable independent verification of their 

climate-related disclosures.

•	 Establish separate methane reduction targets and action plans to meet them, including separate 

reporting of methane emissions. Reporting should also include disclosure of investments in climate 

mitigation and adaptation measures. 

•	 Reduce the number of animals in global supply chains and create a bottom-up just transition plan 

with farmers and workers in your global supply chains. 

•	 Support progressive climate, environmental and health policies that will drive a shift to healthier 

and more environmentally sustainable diets. 

entire GDP of countries such as Norway. Their significant profits are not being invested in transformative solutions 

to address the climate emergency. Yet governments cannot expect these powerful corporations to voluntarily 

change their model of mass industrial animal agriculture. 

Governments must lead in facilitating such a transition: Regulating the livestock industry’s numerous environ-

mental and social impacts and ensuring that these companies do not transfer all the risks of the transition onto 

farmers. Farmers within and outside these corporate supply chains have a critical role to play in a sequenced, 

deliberate and just transition out of mass industrial livestock production towards livestock-raising systems that 

are healthy for the planet and people.

Another shocking finding of this fourth report in the Emissions Impossible series is the lack of significant changes in 

the governance of corporate livestock reporting and verification. Four years since the release of IATP and GRAIN’s 

first Emissions Impossible report, publicly available data on corporate emissions remains incomplete, not compa-

rable between companies or years and, in the majority of cases, absent. None of the companies examined in this 

report disclose methane emissions from their supply chains. Only nine out of 15 companies report some level of 

their overall GHG emissions. Basic information for independent emissions calculations like annual production 

figures for meat and milk per region are either not published by companies or inconsistently reported over time. 

In the absence of strong disclosure rules, voluntary climate targets and reporting are leading to pervasive levels of 

greenwashing. Meat industry corporations lag behind their dairy counterparts in terms of their climate reporting, 

but neither sector’s climate claims are subject to independent third-party verification. The few initiatives that 

exist, such as CDP or the Science Based Targets initiative, rely on corporate self-reporting with inadequate ver-

ification. Without mandatory reporting and robust independent verification, it is impossible to gauge whether 

corporate net-zero and other climate targets are even in the ballpark of limiting warming to 1.5°C. Potential new 

rules in the US and the EU for disclosure of emissions, climate risk and the prevention of greenwashing climate 

claims may be opportunities for change.

All of the governments where these companies are headquartered (with the exception of China) have signed up 

to the Pledge. They must significantly ramp up ambition to reduce methane from the livestock industry. Our 

findings show that a comprehensive set of regulations is needed to ensure that the burden for emissions reduction 

rests on corporations that shape and drive the supply chain and that rules are needed to prevent corporations 

from merely passing on the risk to farmers. In global supply chains, these transnational corporations wield the 

most market and political power, while the farmers are the weakest link. Governments must have the political 

will to support farmers towards a just transition to agroecology that supports rural communities while helping 

mitigate and adapt to climate change. 



40  |     Conclusions and recommendations Annex 1: detailed methodology     |  41

Emissions Impossible: Methane EditionEmissions Impossible: Methane Edition

5.	 Annex 1: Detailed methodology 

This report presents calculated estimates of the emissions associated with the meat and milk processed and 

supplied by some of the largest meat and dairy companies in the world. In the absence of transparency about 

supply chain emissions in the food industry or consistent reporting by food companies, the calculations are 

made by cross-referencing publicly available data about the number of animals and quantity of milk processed 

by individual companies with emission factors from the most recent update of the UN Food and Agriculture 

Organization (FAO) Global Livestock Environmental Assessment Model (GLEAM,103 most up-to-date version 

from 2018). This allows us to present estimates of the supply chain GHG emissions, including methane, that can 

be expected if the animals milked and slaughtered for these companies are raised in line with typical practices 

in their regions of origin. 

The data gathering and calculation process for this report is similar to that documented for earlier reports in 

IATP’s Emissions Impossible series, and consists of the following steps: 

1.	 Determining the annual number of animals slaughtered and quantity of milk processed for each 

company considered, and the region(s)N in which animals were raised. 

2.	 Using standard carcass weight data by animal and region from GLEAMO to convert from the number 

of animals slaughtered for each meat company to the estimated carcass weight produced. Typical 

carcass weights are provided for animals in specified production systems. We have treated the 

slaughter weights and dressing percentages of ‘mixed or grassland’ cattle,P ‘industrial’ pigs and 

‘broiler’ chickens as representative. 

3.	 Using regional average data on emissions of methane, nitrous oxide and carbon dioxide per kilogram 

of carcass weight/milk produced to estimate the climate impact associated with livestock reared for 

each company. The GLEAM-based regional-average emission factor data was provided by UN FAO 

in 2017 and reflects a reference year of 2010 – although the FAO started to publish a GLEAM update, 

the full update with regional estimates was not yet available at the time of the writing of this report. 

4.	 Multiplying the production quantity by the emissions factors to get the totals for each company.

N	 The GLEAM emissions factors are specified at the level of continental or sub-continental regions, e.g. ‘Latin America’, ‘East and 
Southeast Asia’, ‘Western Europe’. 

O	 This data is contained in the GLEAM 2.0 Supplementary data spreadsheet http://www.fao.org/fileadmin/user_upload/gleam/
docs/GLEAM_2.0_Supplement_S1.xlsx 

P	 Cattle production systems are not distinguished for dressing percentage. 
Credit: shutterstock

http://www.fao.org/fileadmin/user_upload/gleam/docs/GLEAM_2.0_Supplement_S1.xlsx
http://www.fao.org/fileadmin/user_upload/gleam/docs/GLEAM_2.0_Supplement_S1.xlsx
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Production data 

Data on the number of animals slaughtered for each meat company and quantity of milk processed for each dairy 

company were solicited directly from the companies by email. The final data used in the emissions estimation 

reflects a combination of data from sources provided by the companies and data from other publicly available 

sources. Note: Publicly available data on these figures is not always consistent from one site to the next; often it 

is not consistent in different publications of the same company. We have made a good faith effort at arriving at 

these figures based on the dysfunctional state of publicly available data. 

Meat companies – Data was primarily sourced from public company reports (e.g. company annual reports and 

sustainability reports), complemented where necessary by data from other sources. For two meat companies 

(Danish Crown, WH Group), annual slaughter numbers could be directly obtained from publicly available sources. 

For three companies (Tyson, JBS and Marfrig), annual slaughter numbers were estimated on the basis of animal 

processing capacity. Where data was available, we disaggregated the quantity of production by GLEAM’s geo-

graphic regions. The sources used for the five meat companies assessed are detailed below.

In this analysis, all poultry reported in company slaughter data are treated as chickens in the emissions estimation. 

It is often not possible to distinguish which type of birds publicly available data relates to (e.g. chickens, ducks, 

geese or turkeys). Turkeys and geese have more meat per carcass than chickens and therefore are expected to 

have higher emissions per bird, while ducks have less meat per carcass and are therefore generally expected to 

have lower emissions per bird. GLEAM only provides emission factors for chickens, but it is understood that ducks 

and chickens have similar emissions footprints per kilogram of meat produced, while geese and turkeys may have 

higher emissions.105 FAOSTAT data on annual meat production and the number of birds slaughtered suggests 

that globally the average poultry animal is slightly heavier than the average chicken. Given that this treatment of 

all poultry as chickens is likely to slightly underestimate both meat production and average emissions intensity 

per kilogram of meat production, we consider our estimate to be conservative.

Dairy companies – For the dairy companies, additional data on the total quantity of milk processed by the 

companies in 2020 is taken from IFCNR Dairy Research Network Dairy Processor Report: Top 20 Dairy Processor 

List 2021.106 Where no region-specific data was provided by the companies the calculations are done on the basis 

that all milk is sourced from the region in which the company is headquartered. Company-specific information 

was provided to us by Saputo, Danone and Arla and used as detailed below. 

Data source: 2021 Annual Report on Form 10-K, Item 2  
(https://s22.q4cdn.com/104708849/files/doc_financials/2021/q4/TSN-2021-10K-DRAFT-11.12.21.pdf). 

No aggregate production figures were reported by the company. Annual production figures were calculated 

based on weekly production capacity and capacity utilisation reported by the company. We have assumed that 

weekend and holiday closures are included in the calculation of the published weekly capacities and therefore 

production is estimated as 52 times the stated weekly capacity multiplied by the stated capacity utilisation. 

R	 Formerly known as the International Farm Comparison Network. 

Our emissions estimations based on this methodology can be found in our dataset:  http://changingmarkets.org/

wp-content/uploads/2022/11/Emissions-Impossible_Methane-Edition-_Public-Dataset_FINAL.xlsx

The use of regional average data means that our analysis is necessarily limited in the accuracy that can be 

achieved. Using regional typical emission factors allows us to highlight the order of magnitude of the emissions 

that are associated with these businesses, but we are not able to model in detail the characteristics of the herds 

of animals used, such as the fraction of animals supplied to a given company that are grass-fed versus feedlot-fed 

or the differences in enteric fermentation emissions that may be associated with different animal diets. Data at 

that resolution can only be provided with cooperation from the companies themselves or through mandatory 

reporting and verification requirements by national regulators. 

There are uncertainties associated with the emissions estimated on this basis. The livestock practices associated 

with any individual company’s supply chain may be more or less damaging to the climate than the average for 

each region. A company may use livestock reared in a country where the typical livestock emissions are lower 

or higher than the regional average. A company may source meat and milk from farms that follow best practices 

in manure management or from farms that are more polluting. The companies are in the best position to give 

truly detailed insights into the impact of their supply chains. 

The emission factors provided by GLEAM by the FAO are stated in terms of carbon dioxide equivalent emissions 

based on global warming potentials from the IPCC fifth assessment report (AR5). In order to reflect the most 

up-to-date science we have adjusted the emission factors for methane and nitrous oxide to reflect the global 

warming potentials from the IPCC’s more recent sixth assessment report (AR6).104 This is done by multiplying 

each emission factor by the ratio between the AR6 global warming potentials for the relevant greenhouse gas 

and accounting period and the corresponding AR5 global warming potentials used in GLEAM. The results of the 

analysis are presented in terms of carbon dioxide equivalent emissions based on both the 100-year and 20-year 

global warming potentials. The 100-year global warming potentials are 27.0 for non-fossil methane and 273 for 

nitrous oxide. The 20-year global warming potentials are 79.7 for non-fossil methane and 273 for nitrous oxide.Q

TABLE 5: THE CHANGES OF GLOBAL WARMING POTENTIALS (GWP) OF DIFFERENT GREENHOUSE GASES IN THE 

LAST TWO IPCC REPORTS – THE NUMBERS HIGHLIGHTED IN BLUE ARE THE ONES USED IN GLEAM

IPCC AR5 IPCC AR6

GWP100 GWP20 GWP100 GWP20 

CH4 (non-fossil) 28/34* 84/86*
27.0 79.7

CH4 (fossil) 29/35* 86/88* 29.8 82.5

N20 264/268 265/298 273 273

CO2 1 1 1 1

* The higher number in AR5 includes climate-carbon feedbacks in response to emissions of the indicated non-CO2 gases. AR6 factors include 

the carbon cycle response for non-CO2 gases. These (highlighted) factors were used in GLEAM.

Reference: Based on Table 8.7 p.714, IPPC AR5 report: https://archive.ipcc.ch/pdf/assessment-report/ar5/wg1/WG1AR5_Chapter08_FINAL.pdf 

and Table 7.15 p. 1017, AR6 report: https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Chapter07.pdf 

Q	 Nitrous oxide has a similar atmospheric residence time to carbon dioxide and there is no difference between the 20 and 100 year 
GWPs given by IPCC AR6. 

https://s22.q4cdn.com/104708849/files/doc_financials/2021/q4/TSN-2021-10K-DRAFT-11.12.21.pdf
http://changingmarkets.org/wp-content/uploads/2022/11/Emissions-Impossible_Methane-Edition-_Public-Dataset_FINAL.xlsx
http://changingmarkets.org/wp-content/uploads/2022/11/Emissions-Impossible_Methane-Edition-_Public-Dataset_FINAL.xlsx
http://changingmarkets.org/wp-content/uploads/2022/11/Emissions-Impossible_Methane-Edition-_Public-Dataset_FINAL.xlsx

https://archive.ipcc.ch/pdf/assessment-report/ar5/wg1/WG1AR5_Chapter08_FINAL.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Chapter07.pdf
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and two-thirds in China. Note that this is a source of uncertainty in the analysis as the GLEAM emission intensity 

for poultry rearing in Southeast Asia is more than double that for Eastern Europe. 

Data sources: JBS Institutional Presentation including 4Q21 and 2021 Results (https://api.mziq.com/mz-
filemanager/v2/d/043a77e1-0127-4502-bc5b-21427b991b22/89617df2-cf31-77d8-d102-c2dee83873fb), 
Pilgrim’s Pride Form 10-K for fiscal year 2021 (https://sec.report/Document/0000802481-22-000012
/#i365101cbe4f04749b160988d470f6822_25) and the JBS USA and Pilgrim’s Pride websites (https://
sustainability2019.jbssa.com/chapters/who-we-are/about-our-company, https://sustainability.pilgrims.
com/chapters/who-we-are/facilities-and-locations). 

In its Institutional Presentation to investors, JBS gives daily numbers of animals associated with its processing 

facilities, stating ‘beef production’, ‘pork and value added production’, ‘production of prepared foods and fresh 

poultry and pork products’ without specifying whether these terms refer to the company’s actual production or 

its total slaughter capacity.107 Based on recent JBS documentation108, we conclude JBS is presenting processing 

capacity rather than average daily production. No total annual slaughter figures for 2021 have been reported by the 

company that we are aware of. We have estimated processing capacities and processing utilisation rates as follows: 

Daily processing capacities:

•	 For beef, the Institutional Presentation lists 42,700 head per day for JBS USA (including the USA, 

Canada, Australia and Europe) and 33,450 head per day for JBS Brazil.109 

•	 For pigs, the Institutional Presentation lists 92,600 head per day for JBS USA Pork related to US 

operations only, 25,300 head per day for Seara in Brazil and 10,100 head per day for Pilgrim’s Pride 

in Western Europe. The Pilgrim’s Pride Form 10-K identifies processing capacity as slightly higher, 

11,133 per day, and we use this second number in the analysis. In addition, the JBS USA website 

identifies a further 4,000 head per day of pig processing capacity in Australia. We assume that 

this capacity is additional to the capacity reported elsewhere. 

•	 For chickens, the Institutional Presentation lists 5.1 million birds per day for Seara and 8.7 million 

birds per day for Pilgrim’s Pride. The Pilgrim’s Pride 10-K Form identifies daily chicken processing 

capacity as 8.8 million, and we use this second value. Note: Wattagnet, a poultry industry news 

outlet, has published JBS’s total slaughter figures for 2021 as 4.4 billion animals which is far higher 

than our estimate (3.6 billion animals) based on what JBS has published.110 We have chosen to use 

our estimate based on the JBS figures which are more conservative. 

Capacity utilisation:

•	 For cattle, we are not aware of a document in which JBS reports its capacity utilisation rates. We 

have thus based utilisation assumptions on estimates given for the US in 2020 by John Nalivka 

(https://www.porkbusiness.com/news/industry/nalivka-economics-capacity-and-utilization-0). 

This is likely to be slightly conservative due to the influence of COVID. Nalivka’s work was identified 

as a source in recent JBS documentation for estimated utilisation rates. For our estimations, we 

decided to use Nalivka’s estimated capacity utilisation rate of 91% for fed cattle. These assumptions 

are used for all regions. 

•	 For pork, Nalivka estimates a capacity utilisation rate of 96%. Pilgrim’s Pride 10-K Form reports a 

utilisation rate of 82.6%. We used Nalivka’s estimate for capacity utilisation in the regions North 

•	 Beef production facilities were reported to have a weekly slaughter capacity of 155,000 with 

average utilisation 78%, which implies 6.3 million cattle are slaughtered annually. One of the 14 

beef production facilities is located in Australia and the rest in the US. Assuming facilities are com-

parably sized gives an estimate of 5.8 million (93%) cattle slaughtered annually in North America 

and 0.4 million (7%) in Oceania.

•	 Pork production facilities were reported to have a weekly slaughter capacity of 469,000 with 

average utilisation 88%, which implies 21.5 million pigs slaughtered annually. All pork facilities 

are understood to be in the US. 

•	 Chicken production facilities were reported to have a weekly slaughter capacity of 47.0 million 

with average utilisation 79%, which implies 1.9 billion chickens slaughtered annually. Twenty of 

the 186 chicken production facilities are located in East Asia and the rest are in the US. Assuming 

facilities are comparably sized gives 1.7 billion (89%) chickens slaughtered annually in North 

America and 0.2 billion (11%) in East Asia. 

Data sources: Danish Crown Annual Report 2020/21 and Danish Crown Annual Report 2019/20  
(https://www.danishcrown.com/en-gb/about-us/our-results/annual-reports). 

For 2021, the Annual Report 2020/21 identified 18.9 million slaughtered pigs and sows and 0.8 million slaugh-

tered cattle but does not indicate a regional breakdown. The regional breakdown is therefore based on data in the 

Annual Report 2019/20, which gives a breakdown of pig and sow slaughter of 69% in Denmark, 17% in Germany, 

8% in Poland, 6% in Sweden, i.e. 8% Eastern Europe and 92% Western Europe. All cattle are understood to be 

slaughtered in Denmark and Germany, i.e. Western Europe.

Data sources: WH Group 2021 Annual Report (http://www.wh-group.com/html/ir_report.php), Smithfield 
2021 Sustainability Impact Report (https://www.smithfieldfoods.com/sustainability-reports). 

Pork – According to company reports, 50.7 million pigs were slaughtered in 2021. Based on data for capacity and 

capacity utilisation the following regional breakdown was estimated: 11.3 million in China, 32.2 million in the 

US and 7.2 million in Europe. 

Poultry – In 2021 184.0 million poultry (chickens, turkeys and geese) were slaughtered. Poultry operations are 

identified in China and Eastern Europe (Poland and Romania). We were not able to directly identify the number of 

chickens slaughtered in the respective regions but based on the comparison of the Smithfield 2021 Sustainability 

Impact Report and the WH Group 2021 Annual Report it appears that Europe represents approximately a third of 

poultry sales revenue. In 2021, the reported average price for EU chicken was around €2/kg (https://circabc.euro-

pa.eu/sd/a/7984db58-8eaa-492a-8074-a7a75cf0641d/Poultry%20price_Europa_41.pdf) while the price in China 

was slightly higher at around €2.2/kg (https://www.oigcn.com/en/news/industry/4322, given an exchange rate of 

7.7 Yuan to the Euro). However (based on GLEAM data) the average broiler chicken in Eastern Europe is slightly 

larger than in China (2.2kg to 1.9kg). We therefore assume that the difference in bird sizes approximately cancels 

out the difference in price per kilo, and treat poultry sales revenue as an acceptable proxy for the distribution of 

poultry production. We consequently assume that one-third of WH Group poultry is produced in Eastern Europe 

https://api.mziq.com/mzfilemanager/v2/d/043a77e1-0127-4502-bc5b-21427b991b22/89617df2-cf31-77d8-d102-c2dee83873fb
https://api.mziq.com/mzfilemanager/v2/d/043a77e1-0127-4502-bc5b-21427b991b22/89617df2-cf31-77d8-d102-c2dee83873fb
https://sustainability2019.jbssa.com/chapters/who-we-are/about-our-company/
https://sustainability2019.jbssa.com/chapters/who-we-are/about-our-company/
https://sustainability.pilgrims.com/chapters/who-we-are/facilities-and-locations
https://sustainability.pilgrims.com/chapters/who-we-are/facilities-and-locations
https://www.porkbusiness.com/news/industry/nalivka-economics-capacity-and-utilization-0
https://www.danishcrown.com/en-gb/about-us/our-results/annual-reports/
http://www.wh-group.com/html/ir_report.php
https://www.smithfieldfoods.com/sustainability-reports
https://circabc.europa.eu/sd/a/7984db58-8eaa-492a-8074-a7a75cf0641d/Poultry%20price_Europa_41.pdf
https://circabc.europa.eu/sd/a/7984db58-8eaa-492a-8074-a7a75cf0641d/Poultry%20price_Europa_41.pdf
https://www.oigcn.com/en/news/industry/4322
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America, Latin America and the Caribbean, and Oceania. We applied the rate reported by Pilgrim’s 

Pride to its production in Western Europe. 

•	 For chicken, Pilgrim’s Pride 10-K Form reports a utilisation rate of 86.6%. For Seara’s chickens, 

we assume the capacity utilisation rate is comparable to Pilgrim’s Pride. Thus, the same rate is 

assumed for all regions. 

For all animals and regions, we assume a six-day operational week and eleven days of holiday closures per an-

num (i.e. plants operational on 83% of days). No definitive information is available on the number of days JBS 

facilities are open per year, and conversations with trade unions and industry experts suggest a large amount of 

variation between countries and factories (with factories operational between five and seven days a week and 

holiday closures between six and eleven days a year). Based on the additional research conducted for this study 

we have based the current estimate on a conservative assumption that the company’s facilities operate six days 

a week with eleven holiday days per year.

Regional distribution:

•	 Cattle: The regional distribution of cattle processing by JBS USA is further disaggregated based 

on data on daily capacities and numbers of facilities by region on the JBS USA website. The JBS 

USA website identifies 28,000 head per day of capacity in the US, 4,200 in Canada and 10,000 in 

Australia. On this basis we assume that JBS USA cattle production is split 76:24 between North 

America and Oceania. 

•	 Pork: Pilgrim’s pig production is identified as entirely within Western Europe.

•	 Chicken: The regional distribution of chicken processing by Pilgrim’s Pride is further disaggre-

gated based on data on daily capacities and numbers of facilities by region on the Pilgrim’s Pride 

website. It reports 40 fresh chicken processing plants, eight of them in Western Europe and the 

rest in North America. On this basis, we assume that Pilgrim’s Pride’s poultry production is split 

80:20 between North America and Western Europe. 

Data source: Marfrig Sustainability Report 2021 (https://www.marfrig.com.br/en/Lists/CentralConteu-
do/Attachments/3/Sustainability%20Report%202021.pdf). 

The report states that Marfrig has the capacity to slaughter 29,100 cattle daily, with 13,100 of this capacity in North 

America and the rest in South America. Following the same approach as explained above for JBS, we assume a 

cattle slaughter capacity utilisation rate of 91% combined with an assumed six-day operational week and eleven 

days of holiday closures per annum (i.e. plants operational on 83% of days).

Data source: 2021 investor factsheet, provided to us by Saputo (https://www.saputo.com/-/media/
ecosystem/divisions/corporate-services/sites/saputo-com/saputo-com-documents/investors/fy2023/
saputo_factsheet2021_eng.ashx).

The factsheet states that Saputo processes about 11 billion litres (approximately 11.4 million tonnes)S of milk 

annually. 

Data source: Exhaustive 2021 Extra Financial Data, provided to us by Danone (https://www.danone.
com/content/dam/danone-corp/danone-com/investors/en-sustainability/reports-and-data/cross-topic/
danoneexhaustive2021extrafinancialdatav2.pdf). 

This document states that in 2021 Danone sourced 5.6 million tonnes of milk. Algeria, Argentina, Belgium, Brazil, 

Egypt, France, Germany, Mexico, Poland, Romania, Russia, South Africa, Spain and the US are identified as collec-

tively accounting for over 80% of Danone’s milk intake. The milk intake is regionally divided: 26% from Europe 

(we believe this is primarily Western Europe and therefore treat this as 16% Western Europe and 10% Eastern 

Europe in our calculations); 23% from CIS (Commonwealth of Independent States; we assume this is primarily 

Russia); 29% from North America; 10% from Latin America; 11% from other regions (as Algeria, Egypt and South 

Africa are the other significant sourcing countries identified, we treat this as being sourced two-thirds from the 

Near East and North Africa and one-third from Sub-Saharan Africa).

Data source: 2021 Annual Report, provided to us by Arla (https://www.arla.com/493351/globalassets/
pdf-files/annual-report-2021/arla_consolidated_annual_report_2021_en.pdf). 

The report states that in 2021 Arla had a milk intake of 13.6 million tonnes.

S	 A density conversion factor of 1.032kg per litre was applied, e.g. Parmar et al. (2020) The effect of compositional changes due 
to seasonal variation on milk density and the determination of season-based density conversion factors for use in the dairy 
industry. Foods 9(8): 1004. [ONLINE] Available at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7466286/#:~:text=The%20
density%20of%20milk%20fluctuates,lower%20in%20winter%20%5B24%5D 

https://www.marfrig.com.br/en/Lists/CentralConteudo/Attachments/3/Sustainability%20Report%202021.pdf
https://www.marfrig.com.br/en/Lists/CentralConteudo/Attachments/3/Sustainability%20Report%202021.pdf
https://www.saputo.com/-/media/ecosystem/divisions/corporate-services/sites/saputo-com/saputo-com-documents/investors/fy2023/saputo_factsheet2021_eng.ashx?revision=693513e9-6bb3-4b53-8b65-f18bbb86b3e3
https://www.saputo.com/-/media/ecosystem/divisions/corporate-services/sites/saputo-com/saputo-com-documents/investors/fy2023/saputo_factsheet2021_eng.ashx?revision=693513e9-6bb3-4b53-8b65-f18bbb86b3e3
https://www.saputo.com/-/media/ecosystem/divisions/corporate-services/sites/saputo-com/saputo-com-documents/investors/fy2023/saputo_factsheet2021_eng.ashx?revision=693513e9-6bb3-4b53-8b65-f18bbb86b3e3
https://www.danone.com/content/dam/danone-corp/danone-com/investors/en-sustainability/reports-and-data/cross-topic/danoneexhaustive2021extrafinancialdatav2.pdf
https://www.danone.com/content/dam/danone-corp/danone-com/investors/en-sustainability/reports-and-data/cross-topic/danoneexhaustive2021extrafinancialdatav2.pdf
https://www.danone.com/content/dam/danone-corp/danone-com/investors/en-sustainability/reports-and-data/cross-topic/danoneexhaustive2021extrafinancialdatav2.pdf
https://www.arla.com/493351/globalassets/pdf-files/annual-report-2021/arla_consolidated_annual_report_2021_en.pdf
https://www.arla.com/493351/globalassets/pdf-files/annual-report-2021/arla_consolidated_annual_report_2021_en.pdf
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6.	 Annex 2: Main emissions results 

TABLE 7: SHARE OF (METHANE) EMISSION COMING FROM MANURE MANAGEMENT OR FROM ENTERIC FERMENTATION

Company

Fraction of GHG emissions from 
enteric fermentation 
(GWP100basis)

Fraction of GHG emissions from 
manure management   
(GWP100basis)

Fraction of GHG emissions from 
enteric fermentation 
(GWP20basis)

Fraction of GHG emissions from 
manure management   
(GWP20basis)

% % % %

43.74% 6.93% 64.91% 10.28%

14.56% 13.00% 27.94% 24.95%

3.22% 24.46% 6.04% 45.83%

41.15% 3.78% 64.70% 5.95%

47.22% 2.29% 70.89% 3.44%

38.98% 4.21% 62.43% 6.74%

36.12% 22.45% 49.75% 30.92%

39.10% 7.43% 60.48% 11.49%

39.10% 7.43% 60.48% 11.49%

39.10% 7.43% 60.48% 11.49%

39.10% 7.43% 60.48% 11.49%

48.62% 7.47% 68.51% 10.52%

39.10% 7.43% 60.48% 11.49%

36.12% 22.45% 49.75% 30.92%

48.89% 1.77% 72.56% 2.63%

         

Total 40.09% 6.89% 61.70% 10.60%

 

TABLE 6: OVERALL GHG IN METHANE EMISSION OF 15 MEAT AND DAIRY COMPANIES

Company GHG emissions  
(GWP100 basis)

GHG emissions  
(GWP20 basis)

CH4 emissions  
(GWP100 basis)

CH4 emissions  
(GWP20 basis)

Fraction of GHG 
emissions as 
methane (GWP100)

Fraction of GHG 
emissions as 
methane (GWP20)

Methane/CH4 emissions

kg CO2e kg CO2e kg CO2e kg CO2e % % kg CH4

83,784,741,795 166,667,351,111 42,463,575,930 125,346,185,246 51% 75% 1,572,725,034 

14,434,620,804 22,200,486,990 3,978,717,021 11,744,583,206 28% 53% 147,359,890 

23,933,616,549 37,707,923,013 7,057,045,058 20,831,351,522 29% 55% 261,372,039 

287,928,882,902 540,564,236,134 129,433,672,434 382,069,025,665 45% 71% 4,793,839,720 

102,617,247,172 201,792,968,636 50,811,090,693 149,986,812,156 50% 74% 1,881,892,248 

30,922,750,517 56,990,438,174 13,355,361,798 39,423,049,456 43% 69% 494,643,030 

45,644,653,013 97,821,797,403 26,732,123,312 78,909,267,703 59% 81% 990,078,641 

29,997,842,295 57,238,009,801 13,956,063,048 41,196,230,554 47% 72% 516,891,224 

18,800,491,024 35,872,669,737 8,746,657,026 25,818,835,739 47% 72% 323,950,260 

18,938,729,928 36,136,439,367 8,810,970,680 26,008,680,119 47% 72% 326,332,247 

16,312,190,741 31,124,816,389 7,589,011,243 22,401,636,891 47% 72% 281,074,490 

11,190,512,922 23,441,872,905 6,276,787,847 18,528,147,831 56% 79% 232,473,624 

9,123,767,703 17,408,795,608 4,244,701,204 12,529,729,109 47% 72% 157,211,156 

18,117,416,119 38,827,728,815 10,610,596,638 31,320,909,334 59% 81% 392,985,061 

22,228,357,608 44,205,467,881 11,259,620,064 33,236,730,338 51% 75% 417,022,965 

               

Total 733,975,821,092 1,408,001,001,966 345,325,993,996 1,019,351,174,870 702% 1073% 12,789,851,629 

For detailed calculations see: http://changingmarkets.org/wp-content/uploads/2022/11/Emissions-Impossible_Methane-Edition-_Public-Dataset_FINAL.xlsx

http://changingmarkets.org/wp-content/uploads/2022/11/Emissions-Impossible_Methane-Edition-_Public-Dataset_FINAL.xlsx
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