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Currently, the top 20 corporations worldwide that 
produce meat and dairy contribute more emissions 
than the entire country of Germany.3 And global meat 
production and consumption continue to rise.4 With-

and dairy, we will not avoid a climate catastrophe.5 
We must transition to smaller, more sustainable live-
stock systems.

Animal Agriculture and Climate Change 
Livestock production is responsible for 14.5% of all 
human sources of greenhouse gases. The greatest 
contribution to these emissions comes from producing 
and processing animal feed (45%).6 The rapid increase 
in factory farms in the United States was made pos-
sible by the overproduction of corn and soybeans7 
— resulting in increased emissions from fertilizing, 
harvesting, transporting and processing all of these 

American systems producing only one calorie of ani-

crop required.8 This approach also consumes an enor-
mous amount of cropland, with half of all crop calories 

9 

Factory farms typically raise beef cattle on grain 

crop calories to produce a calorie of beef than it 
does to produce chicken.10 Additionally, cattle release 

Climate change is the most pressing issue of our time, and we are already seeing its impacts, 
from shrinking glaciers to extreme weather events to reduced crop yields.1 We need to make 
enormous cuts in our greenhouse gas emissions in order to avoid the most severe impacts. 

2 The dominant system for 
producing food animals in the United States — on crowded, polluting factory farms — is 
incompatible with these goals, relying heavily on fossil fuels and generating huge amounts of 
greenhouse gases. 
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methane emissions during enteric fermentation (a 
digestive process in ruminants). Globally, emissions 
from enteric fermentation make up 39% of livestock’s 
greenhouse gas footprint.11  

Manure storage and processing makes up 10% 
of livestock’s global emissions footprint.12 Small 
and medium-sized farms can apply dry manure to 

as a resource and reducing their reliance on syn-
thetic fertilizers. In pasture-based grazing systems, 
the animals distribute manure themselves. Factory 
farms, however, often produce more waste than can 

13 Manure from hog 
and dairy factory farms is often stored on site before 

watershed. Long-term storage of liquid manure can 
increase greenhouse gas emissions.14 One estimate 
found that a ton of manure from large dairy farms 
produces over twice the greenhouse gas emissions 
as a ton of manure from small dairies.15 

Poultry like chicken has lower production-related 
emissions than beef and can be a more nutritional 
source of protein.16 However, simply switching from 
beef to chicken will not make factory farms climate- 
friendly. Broiler and layer farms still contribute to 
greenhouse gas emissions through fossil fuel use 
and manure management.17 They also create the 
same problems with air and water pollution as other 
types of factory farms while relying on large quanti-
ties of corn and soy as feed.18

Alternative Systems
The climate change impacts of factory farms are well 
established. But what about alternative systems, such 
as smaller-scale, organic and grass-fed operations?

Organic livestock systems can have a slightly lower 
carbon footprint, due to the fact that they use feed 
that is grown without synthetic inputs and is less 
processed.23 However, poor enforcement of organic 
standards enables some large organic farms to oper-

animals in crowded conditions and providing limited 

access to the outdoors.24 These organic megafarms 
create the same issues with pollution and waste 
emissions as other factory farms.  

Smaller operations have the potential to reduce their 
carbon footprints if they adopt more sustainable prac-
tices, such as better manure management and im-
proved diets.25 Integrated crop and livestock systems 
in particular hold promise for reducing emissions, 
as they use manageable amounts of manure as crop 
fertilizer (thereby reducing their reliance on synthetic 
inputs) while also producing their own feed.26 

Grass-fed beef systems have the potential to reduce 
or even eliminate carbon emissions, although this is 
dependent on several factors. Sustainable grazing 
can help restore degraded rangeland and increase 
soil carbon sequestration through plant growth and 

Why anaerobic digesters are not the solution
On paper, anaerobic digesters may appear to be the 
silver bullet for reducing dairy factory farms’ green-
house gas emissions. These systems convert the 
methane emitted from manure into biogas that can 
be used to generate electricity on-farm or be sold 

-
lems than they solve. Overall, anaerobic digesters 
have high rates of failure and can experience spills 
and even explosions that threaten nearby commu-
nities and ecosystems.19 Additionally, they do not 
actually eliminate factory manure waste; they extract 
methane but leave the manure and its nutrients (like 
phosphorus and nitrogen) intact.20 Farms with diges-
tors use similar waste disposal methods as other 

nutrients.21 

Anaerobic digesters are prohibitively expensive, 
requiring millions of dollars in installation and oper-

They likely would not be possible in the United States 
without taxpayer subsidies.22 This is an egregious 
waste for a technology that produces negligible 

polluting factory dairy system.  
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improved soil health.27 In some cases, converting 

systems into carbon sinks.28 However, other types of 
land conversion (such as converting forest to pasture) 

increased carbon footprint.29 Careful management of 

is key. In the end, sustainable grazing may continue 
to be an important source of food on land that is not 
suitable for crop production.30 

Conclusion and Recommendations
We can reduce greenhouse gas emissions by convert-
ing food animal production to smaller operations that 
use sustainable methods. However, we will also need 
to reduce our consumption of meat and animal prod-

gas emissions. This means rethinking the role of meat 
in our diets. The U.S. population overconsumes pro-
tein; if we reduced our protein to recommended lev-
els by reducing our intake of animal-based products, 
we would cut per person agricultural greenhouse gas 
emissions by 40 to 45 percent.31

Reductions in animal agriculture’s climate footprint 
will only come about with policy changes in our fed-
eral, state and local governments that support a rapid 
transition away from the factory farm system. This 
will require:

• Additional funding and support for research on 
the greenhouse gas emissions generated by dif-
ferent agricultural systems and methods. 

• A ban on new factory farms and on the expansion 
of existing ones.

• Federal, state and local governments enforcing 
environmental laws that hold factory farms ac-
countable for their pollution. 

• Technical assistance and funding from federal and 
state governments that promote integrated crop 
and animal operations and build the infrastruc-
ture to support them.

Shifting away from factory farms is necessary in our 

planet but will revitalize rural communities, reduce 



Factory Farms and Climate Change

foodandwaterwatch.org

info@fwwatch.org
202.683.2500 (DC)  •  510.922.0720 (CA)

Copyright © June 2018 Food & Water Watch

Endnotes
1 Intergovernmental Panel on Climate Change (IPCC). (2014). “Sum-

mary for policymakers.” In: Climate Change 2014: Impacts, Adapta-
tions, and Vulnerability
University Press at 4 to 6. 

Paris Agreement
Article 2; IPCC (2014) at 10 and 24; Food and Agriculture Organiza-

Climate Change, Agriculture, and Food Security.” 2016 at 72 and 74 
to 76.

3 Institute for Agriculture and Trade Policy (IATP). [Fact sheet] “Big 

4 Hovhannisyan, S. V. and K. A. Grigoryan. “The main problems and 
features of the global and local meat production.” Annals of Agrarian 
Science. Vol. 14. 2016 at 316 and Table 1 on 317. 

5 IATP (2017).

6 Gerber, P. J. et al. (2013). Tackling Climate Change Through Livestock: 
A Global Assessment of Emissions and Mitigation Opportunities. Rome: 
FAO at xii. 

7 Starmer, Elanor and Timothy A. Wise. Tufts University. Global Devel-
opment and Environment Institute. “Living High on the Hog: Factory 
Farms, Federal Policy, and the Structural Transformation of Swine 

11 to 13. 

8 Pradhan, Prajal et al. “Embodied crop calories in animal products.” 
Environmental Research Letters. Vol. 8. 2013 at 2, Table 2 at 5, and 7.  

9 Ibid.  

10 Shepon, A. et al. “Energy and protein feed-to-food conversion ef-

changes.” Environmental Research Letters. Vol. 11. 2006 at Figure 1 at 2.

11 Gerber et al. (2013) at xii and 20.

12 Ibid. at xii. 

13 Kellogg, Robert L. et al. United States Department of Agriculture 

Summary and 89 to 92.

14 Aguirre-Villegas, Horacio A. and Rebecca A. Larson. “Evaluat-
ing greenhouse gas emissions from dairy manure management 
practices using survey data and lifecycle tools.” Journal of Cleaner 
Production. Vol. 143. February 1, 2017 at 16 and 22.

15 Ibid. at 20 to 21.

16 Dunkley, C. S. and K. D. Dunkley. “Review: Greenhouse gas emission 
from livestock and poultry.” Agriculture, Food & Analytical Bacteriol-
ogy. Vol. 3, Iss. 1. 2013 at Figure 3 at 25; Shepon et al. (2006) at 5.

17 Dunkley, Claudia S. University of Georgia Extension. “Global warm-
ing: How does it relate to poultry?” Bulletin 1382. Revised July 2014 
at 3 and 4.

-
port.] “Understanding concentrated animal feeding operations and 
their impact on communities.” 2010 at 4 to 6. 

SR-580-25145.) September 1998 at 1 to 2; Katers, John and Ryan 
Holzem. “4 reasons why anaerobic digesters fail.” Progressive Dairy-
man
for Appropriate Technology. “Anaerobic digestion of animal wastes: 

-
mation Service. 2006 at 4 and 6; Fanelli, Joseph. “Methane fueled 

Portland Oregonian. 
July 25, 2012; Kurtz, Jake. “Dane county manure digester put on 
hold.” Waterloo (WI) Courier
to deny digester air pollution permit.” Waunakee Tribune (WI). July 
24, 2015.

20 Liebrand, Carolyn Betts and K. Charles Link. USDA Rural Devel-
opment. “Cooperative Approaches for Implementation of Dairy 
Manure Digesters.” Research Report 217. April 2009 at 4; Penn State 
Extension. “Anaerobic Digestion: Biogas Production and Odor Re-

-
ber 14, 2016.

-

22 EPA AgStar. “Funding On-farm Anaerobic Digestion.” September 
2012.

23 de Vries, M., C. E. Middelaar and I. J. M. de Boer. “Comparing en-
vironmental impacts of beef production systems: A review of life 
cycle assessments.” Livestock Science. Vol. 178. 2015 at 284 to 285.

24 Whoriskey, Peter. “’Why the hell am I paying more for this?’ Major 
egg operation houses ‘USDA Organic’ hens at three per square 
foot.” Washington Post. July 13, 2017; Whoriskey, Peter. “Why your 
‘organic’ milk may not be organic.” Washington Post. May 1, 2017. 

25 Dunkley (2014) at 6; Aguirre-Villegas and Larson (2017) at 16 and 20 
to 22; Gerber, Pierre J. et al. (Eds.). (2013). Mitigation of Greenhouse 
Gas Emissions in Livestock Production: A Review of Technical Options for 
Non-CO2 Emissions. Rome: FAO at ix to xi.

Adaptation Potential of Sustainable Farming Systems.” FAO. 2009 at 
1 to 3.

27 Teague, W. R. et al. “The role of ruminants in reducing agricul-
 Journal of Soil and Water 

Conservation.
Paige L. et al. “Impacts of soil carbon sequestration on life cycle 

systems.” Agricultural Systems. Vol. 162. 2018 at 250 and 256 to 257. 

28 de Vries, van Middelaar and de Boer (2015) at 285 to 286.

29 Cederberg, Christel et al. “Including carbon emissions from defor-
estation in the carbon footprint of Brazilian beef.” Environmental 
Science & Technology. Vol. 45. 2011 at 1773 to 1774 and 1777.

30 Stanley et al. (2018) at 257; de Vries, van Middelaar and de Boer 
(2015) at 286 to 287. 

31 Ranganathan, Janet et al. World Resources Institute. “Shifting Diets 
for a Sustainable Food Future.” Installment 11 of “Creating a Sus-
tainable Food Future.” April 2016 at 36 to 37.




