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Foreword �Reducing Greenhouse Gas Emissions from Livestock: Best Practice and Emerging Options� is a joint e�ort  
of the Livestock Research Group of the Global Research Alliance on Agricultural Greenhouse Gases and of the Dairy 

and Beef Working Groups of the Sustainable Agriculture Initiative (SAI) Platform.

The Sustainable Agriculture Initiative Platform
On behalf of the SAI Platform � the global food and drink industry initiative for sustain-
able agriculture � I am tremendously pleased to welcome this excellent and updat-
able resource for the livestock sector highlighting options for reducing greenhouse 
gas emissions in its operations now and in the future. 

How to increase food production while at the same time reducing its contribution 
to global climate change is one of the key questions that progressive food companies 
such as SAI members are seeking answers to. 

Solutions can be found in science, but practitioners often do not �nd them 
su�ciently relevant, useful or actionable. Scienti�c research organisations wanting to 
develop e�ective solutions therefore need to ensure industry engagement as part of 
their work. We hope that the co-operation between the GRA and SAI Platform � which 
is exemplary of this type of research � inspires other collaborative e�orts delivering 
science based solutions relevant to and useful for farmers.  

In line with our belief that progress in sustainable agriculture can only be achieved 
through a partnering approach, we look forward to continued cooperation with the 
GRA to increase and improve joint impact. 

Finally, I want to personally thank the GRA/LRG sta� and their member scientists as 
well as SAI Platform�s Beef and Dairy Working Group members. Now it is up to all of us 
to actively share this resource with practitioners among our membership, supplying 
farmers and other food businesses alike.

Dirk Jan de With
President, SAI Platform 
Vice President, Procurement Ingredients & Sustainability, Unilever

The Global Research Alliance on Agricultural Greenhouse Gases 
The Global Research Alliance on Agricultural Greenhouse Gases (GRA) was founded 
in 2009 to bring countries together to �nd ways to grow more food without growing 
greenhouse gas emissions. The GRA facilitates voluntary actions between its 44 
member countries to increase cooperation and investment in research and devel-
opment activities to help reduce the emissions intensity of agricultural production 
systems, increase soil carbon sequestration, and improve the e�ciency, produc-
tivity, resilience and adaptive capacity of farms and farmers, thereby contributing in 
a sustainable way to overall mitigation e�orts, while still helping meet food security 
objectives. The GRA works across the agricultural sub-sectors of paddy rice, croplands 
and livestock.

The Livestock Research Group (LRG) of the GRA focuses on actions to reduce the 
emissions intensity of livestock while increasing food security. Through dedicated 
research networks, the LRG supports collaborative research and acts as a knowl-
edge hub to share data and expertise with international organisations and industry 
bodies. This document summarises current best practices ready for implementa-
tion at the farm level as well as emerging options at various stages of research to 
reduce the greenhouse gas emissions intensity of livestock production across a range 
of farm systems. We hope this will be useful for the members of the SAI, as well as 
other industry partners and policy agencies, to provide information about existing 
opportunities to reduce emissions, and to collaborate in the development, trial and 
dissemination of additional mitigation options.

Harry Clark 	 Martin Scholten 
Co-chair, LRG	 Co-chair, LRG 
NZAGRC	 Wageningen UR
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Agriculture is estimated to 
contribute directly about 10-12% 
of total GHG emissions from 

human activities. Additional indirect 
emissions that can be attributed to 
agriculture arise from the clearing of 
forest land, fertiliser production and 
the use of fossil fuels in farm opera-
tions, storage and transport. Emis-
sions directly associated 
with animal production have 
increased by about 1.1% per 
year since 2000, linked to a 
steady growth in demand 
for animal products. At the 

same time, the GHG emissions intensity of animal produc-
tion (i.e. emissions generated on-farm for each kg of meat or 
per litre of milk produced) has decreased signi�cantly (38% 
to 76% for various livestock products) from the 1960s to the 
2000s. As demand for livestock is projected to continue to 
increase over the next decades, further reductions in emis-
sions intensity are needed to limit the environmental burden 

from food production while ensuring su�cient supply of high quality, 
protein-rich food for a growing world population. 

Emissions intensities currently vary widely within and across 
geographic regions and production systems, by a factor of two to 
more than four, especially for products from ruminant animals (meat 
and milk) but also for pork and poultry. Intensive animal production 
systems tend to have higher overall GHG emissions, but their emissions 
intensity is lower than in low-yield extensive systems. The gap between 
high and low emissions intensity producers in itself signals signi�cant 

mitigation opportunities. 

Reducing emissions inten-
sity on-farm will not necessarily 
translate into lower absolute 
emissions, as these depend on 
total production and responses 
of farmers to wider market and 
policy signals. Nonetheless, 
since overall food demand is 
largely out of the control of indi-
vidual farmers and even major 
individual businesses, a focus 

Livestock plays an important role in climate change. Livestock systems, including energy use and land-use change along the 
supply chain, accounted for an estimated 14.5% of total global greenhouse gas (GHG) emissions from human activities in 
2010. More than half of these (about 65%) are related to cattle. Direct emissions from livestock and feed production constitute 
some 80% of total agriculture emissions, and thus need to be part of any e�ort to reduce the contribution of food production 
to global climate change. 

Introduction
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on emissions intensity on-farm presents a realistic approach to reduce 
supply-side emissions without precluding other actions to manage the 
demand for livestock products.

For all livestock production systems, opportunities exist and are 
being developed to decrease GHG emissions per unit of animal 
product further. Some of these options require novel technological 
interventions; others are �simple� principles that can be applied already 
in most production systems. 
 
Mitigation measures for animal production

This publication provides a practical over-
view of currently available best practices and 
promising developments for the near future 
to mitigate emissions, with a focus on on-farm 
GHG emissions from animal production. The 
diagram overleaf (page 4) summarises the 
di�erent �areas of intervention� and speci�c 
mitigation options that this publication covers, 
including the maturity of each option. Many 
options are speci�c to ruminant animals, but 
several are also applicable to non-ruminant 
(monogastric) animal production systems.

Interventions in the di�erent parts of 
the sector are often linked and thus, when 
deciding on action, it is recommended to 
think about the e�ects of the intervention on 
net GHG emissions along the production chain 
as a whole (positive or negative). Possible 
side-e�ects of the intervention on economic 

performance and risk, other environmental or sustainability objectives 
(such as water quality, land and energy use), and the need to enhance 
food security in the context of a changing climate, will also need to 
be considered. To support such considerations, the main part of this 
document brie�y �ags other co-bene�ts for sustainability from indi-
vidual mitigation options, as well as barriers and trade-o�s in their 
implementation. Integrating best practices and tailor-made solutions 
o�er the best opportunity for success. 

Additional ways of mitigating GHG emissions from the livestock 
supply chain exist in the areas of energy use, transport, feed produc-
tion and processing, food waste, and food consumption patterns. 
These options are not discussed in this publication but warrant 
concerted consideration by multiple decision-makers as part of a stra-
tegic approach to the role of agriculture in global climate change. 

Guide to reading this document
The following chapters describe six broad areas where on-farm emis-
sions from animal production can be reduced, broken down into 
twenty-two detailed intervention options. Many measures have 
already proven to be successful and are ready for implementation and 
wider use. Other measures are still at various stages of development, 
but are the subject of active research. These may o�er opportunities 
for industry to help develop them further into viable solutions, and to 
ensure that supply chains are ready to adopt those measures once they 
are commercially available.

To support such varying modes of engagement, mitigation options 
within each area are grouped into di�erent �levels of maturity�, indicating 
the readiness of the measure for implementation based on experiences 
in diverse settings. Those levels are:
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7%

Chickens
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65%

Livestock greenhouse gas emissions per species 
(Lifecycle Analysis, Gerber et al., 2013)
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Introduction (continued)
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