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oUr approach 

Focus on Results: We organize all our work to 
produce harmonized guidelines and indicators for the 
assessment of the environmental performance of livestock 
supply chains.

Analytical Excellence: We leverage global expertise 
to offer tools that can support benchmarking and 
improvements in the sector. 

Partnerships: We work with scientists and 
academia, governments, businesses, non-governmental 
organizations, and international institutions worldwide to 
create incentives for change. 

Communication: We foster change by disseminating 
our tools, ideas and solutions to targeted audiences.

The Livestock Environmental Assessment and 
Performance (LEAP) Partnership is a multi-stakeholder 
partnership of Governments, Private Sector, NGOs 
and CSOs, and other stakeholders united by a shared 
commitment to the environmental management and 
sustainable development of the livestock sector.

LEAP works with its partners around the world to build 
credible, effective and robust accounting methods 
and metrics that serve as a foundation to address the 
sustainability challenges faced by the livestock sector.

We focus on six urgent global challenges that must be 
addressed: climate, water, nutrient use efficiency, and 
biodiversity.

Our mission is to support the transition towards 
more sustainable food and agriculture by improving 
the environmental performance of livestock supply 
chains while ensuring social and economic viability.

Our goal is to build global consensus on science-
based methodology, indicators and databases for 
understanding the environmental performance of 
livestock supply chains in order to shape evidence-
based policy measures and business strategies.
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rationale

As the question of sustainability of future food systems 
takes root, there is a growing recognition of the need 
for standardized metrics and indicators for monitoring 
and assessing performance and progress towards 
sustainability. 

Farmers, consumers and other livestock stakeholders 
are increasingly interested in more information on the 
environmental performance and sustainability of livestock 
supply chains. Although a wide range of environmental 
assessment methods exist, there is a need for comparative 
and standardized indicators in order to shift the dialogue 
with stakeholders from methodological issues to 
improvement measures.

The scope of LEAP is not to propose new standards but to 
produce detailed guidelines that are specifically relevant 
to the livestock sector. These methodological guidelines 
introduce a harmonized approach for the assessment 
of the environmental performance of livestock supply 
chains accounting for the specific character of the many 
production systems involved. 

The LEAP guidelines 
represent a coordinated 
cross-sectoral and 
international effort to 
harmonize environmental 
assessment approaches.
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the leap process

The LEAP Partnership addresses the urgent need for a 
coordinated approach to developing clear guidelines 
for environmental performance assessment based on 
international best practices. Three groups contributed to 
their development: the LEAP Steering Committee, 
the LEAP Secretariat and ad hoc Technical 
Advisory Groups (TAGs). 

The LEAP Steering Committee, composed of private 
sector, governments and civil society/non-governmental 
organizations each with an equal say in defining work 
plans, provides overall guidance for the activities of the 
Partnership and helps review and clear the guidelines for 
public release. 

The LEAP Secretariat, hosted at the Food and Agriculture 
Organization (FAO) of the United Nations, coordinates 
and facilitates the work of the TAGs, guides and 
contributes to content development and ensures 
coherence among the various guidelines.  

Each Technical Advisory Group (TAG) works to 
reach consensus on the technical content and prepares a 
draft guidance. The role of each TAG is to: 

 � review existing methodologies and guidelines for the 
assessment of environmental impacts from sector 
specific supply chains and identify gaps and priorities 
for further work;

 � develop methodologies and sector specific 
guidelines for the Life Cycle Assessment (LCA) and 
complementary approaches for assessing resource 
efficiency and biodiversity from cradle-to-primary 
processing of animal products; and provide guidance 
on future work needed to improve the guidelines 
and encourage greater uptake. 

Each of the draft documents is reviewed by the Steering 
Committee and three external, independent technical 
experts. The TAG incorporates or rebuts these reviews, 
and then the guidance document is made available for 
public comment. 

Ultimately, the public comments are adopted or rebutted 
and the final version made publicly available. LEAP 
technical outputs are living deliverables, which are subject 
to changes and improvement as soon as new science 
becomes available, testing demonstrate methodological 
issues, and new partners join LEAP bringing new 
perspectives.
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intended Users 

LEAP methodology and guidance documents can be 
used by stakeholders in all countries and across the 
entire range of production systems. In developing the 
guidelines, it was assumed that the primary users will 
be individuals or organizations with a good working 
knowledge of LCA or other environmental assessment 
methods. The guidelines are relevant to a wide range of 
livestock stakeholders including:

 � livestock producers who wish to develop inventories 
of their on-farm resources and assess the 
performance of their production systems;

 � supply chain partners, such as feed producers, 
farmers and processors, seeking a better 
understanding of the environmental performance of 
products in their production processes; and

 � policy makers interested in developing accounting 
and reporting specifications for livestock supply 
chains.

Life-cycle thinking is a fundamental concept 
underpinning LEAP’s work. It is an approach to 
development of guidance to measure environmental 
performance means that all inputs and outputs across 
the life-cycle stage of investigation are taken into 
account. Life-cycle thinking also avoids burden shifting 
– where impacts could be shifted to other parts of 
the product life-cycle in order to minimize the impact 
somewhere else.
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our work 

programme

LEAP focuses on urgent global 
challenges affecting the 
livestock sector:  climate 
change, growing scarcity 
of water resources, 
livestock impacts on 
biodiversity and nutrient 
biogeochemical cycles. 

Our work plan is organized around 
these challenges. With partners, 
we develop credible, effective and 
robust accounting methods and 
metrics that serve as a foundation 
to address the sustainability 
challenges faced by the livestock 
sector. 
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climate

For years, the livestock sector seeking to curb its 
greenhouse gas emissions have faced an obstacle - the 
lack of a harmonized way of accounting for the amount 
of GHG emissions from livestock value chains or over 
the whole life cycle of a specific product. This growing 
recognition of the need for comparative and standardized 
indicators to assess the sector’s performance and progress 
towards sustainability has led to the development of 
sector-specific guidelines on GHG emissions.  

To date, five GHG guidelines have developed by the LEAP 
Partnership in a multi-stakeholder collaborative process. 
The guidelines provide guidance for the accounting and 
reporting of GHG emissions.

In essence, the guidelines recognize that the sector 
can’t manage what they can’t measure. Putting reliable 
numbers on the table, however, will help focus on the 
important discussion: reducing emissions and improving 
the environmental performance of livestock supply chains.

That’s one reason the guidelines are already gaining 
traction around the world. For example, the European 
Commission’s Product Environmental Footprinting, are 
using the LEAP guidelines as a basis to develop regional 
specific accounting methods to measure environmental 
performance.

In addition, LEAP partners from the private sector such as 
the International Dairy Federation (IDF) and International 
Feed Industry Federation (IFIF) have sought alignment 
with the LEAP guidelines as they develop their carbon 
footprinting methodology and an international database 
on GHG emissions associated with feed products, 
respectively. 

BiodiversitY

Biodiversity – the variety of life on the planet – is essential 
for human well-being. However, ever greater pressure 
on this most precious natural resource means that we 
now find ourselves at a turning point, where we risk 
losing many of the vital services we depend upon. The 
loss of biodiversity is one of the most critical current 
environmental problems, threatening valuable ecosystem 
services and human well-being. Our Planet is now in the 
sixth mass extinction of plants and animals. Conserving 
biodiversity is not just about protecting species and 
habitats for their own sake. It is also about maintaining 
nature’s capacity to deliver the goods and services that 
we all need, and whose loss comes at a high price. 
Biodiversity is also linked to ecosystem resilience yet 
understanding of these linkages is still in its infancy.

LEAP provides cutting-edge tools to identify and 
minimize the growing risks to biodiversity and help 
guide management decisions, support priority setting, 
and bolster incentives for better biodiversity resource 
management. Our goal is to create a methodology and 
indicators that works for all countries.

Water

Water is the ultimate challenge.  It is the unique resource 
that is key to almost all drivers of growth – be it food 
production, energy generation, and industry. A decision 
to allocate more water to energy, food, or industry, is an 
implicit decision that less water will be available for other 
economic uses, human consumption, and protection 
of the environment. In recent years, concerns over 
growing water scarcity, lack of access to water to meet 
basic human needs, degraded ecosystem functions, and 
the implications of climate change on the hydrologic 
cycle have brought water to the forefront as a strategic 
concern.  The ability to measure and account for water 
use and wastewater discharges throughout the value 
chain is a critical component in resource management. 
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partnering for change 

The complexity and interconnectedness of the challenges 
faced by the livestock sector call for a new way of 
doing business, requiring all actors to engage and share 
knowledge in supporting countries and livestock industry 
to implement and monitor the SDGs.

Cultivating strategic linkages is a mainstream practice of 
the LEAP partnership. We are involved in a wide range of 
initiatives such as with other initiatives with similar goals 
undertaking related work programmes such as  the UNEP 
SETAC Life Cycle Initiative, the European Commission’s 
Environmental Footprinting Initiative, the Global Soil 
Partnership.  

Feed industry partners with LEAP  

The Feed Industry has established a formal partnership 
with LEAP to develop a global feed LCA tool and 
standard: The Global Feed LCA Database (GLFI)  for 
assessing and benchmarking the environmental impact 
of the feed industry. The Partnership will ensure that 
the deliverables of the GLFI are compliant with the 
LEAP methodological requirements as laid out in the 
LEAP feed Guidelines. 

Building on existing standards and methods, LEAP 
responds to these challenges by focusing on building 
global consensus on the general topic of water 
footprinting of livestock supply chains. 

nUtrient Use efficiencY 

While Nitrogen and phosphorus are essential nutrients 
for all life, the Earth is unable to cope with excessive 
amounts. The biogeochemical flows is the planetary 
boundaries that has been most critically over stepped. 
Livestock have a large impact on nutrient cycles, with 
repercussions on environmental and public health 
issues. Up to about 90% of the original nitrogen and 
phosphorus fed to livestock is excreted in manure, which 
can negatively impact on the environment. 

The use of nutrients such as nitrogen (N) and phosphorus 
(P) in agricultural systems has contributed to a 
tremendous growth of crop and livestock production. 
Nutrient consumption is forecast to increase in coming 
years, fueled by the population growth, urbanisation, 
rising incomes, policies, technology and high demand for 
livestock products. 

Nutrient losses to the environment are inherent to these 
biogeochemical cycles, for example, through leaching 
and runoff from fertilized soils and manure storage; 
soil erosion, or emissions to the atmosphere, such as 
ammonia. These losses potentially threaten water, soil 
and air quality, but also climate, biodiversity and human 
health. These losses also relate to the use of fossil 
resources, such as fossil fuel and P rock. Achieving better 
nutrient management is thus an important aspect of 
improving environmental performance in the livestock 
sector.

Designing interventions for better environmental 
sustainability requires indicators adapted to the 
increasingly long and complex supply chains. Nutrient 
use efficiency is a well know approach to benchmark 
nutrient management at the animal level, and to some 
extent at the farm level.  LEAP addresses this challenge 
by building consensus on measuring nutrient dynamics 
in livestock supply chains.  
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oUr stories 

In 2016-2017, we broadened 
the scope of LEAP, continued to 
develop metrics and indicators 
to measure and monitor the 
environmental performance of the 
sector, and reinforced LEAP’s role 
as a springboard to action. 
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leap eQUips coUntries 
and stakeholders to meet 
international tarGets 
on climate chanGe and 
sUstainaBle development 
Goals

Recent global developments favor bold climate action 
from countries. As part of the Paris process, countries 
committed to implement their Nationally Determined 
Contributions (NDCs), which outline their actions on 
climate action. In 2015, the world also committed to the 
Sustainable Development Goals.  The priority in the next 
few years is to focus on accelerated implementation. 

Livestock can be part of the solution to climate 
change. As part of their contribution to the Paris 
Agreement, 92 developing countries have included 
livestock-related emissions in the scope of their NDCs. 
The challenge is now to ensure governments, business, 
and civil society work together to deliver on the existing 
commitments.  All these commitments point to an 
increasing global demand for climate change action and 
a mandate and opportunity for the LEAP partnership to 
support countries and livestock sector in meeting these 
objectives, in partnership with others.  LEAP will continue 
to develop and mainstream metrics and indicators to 
measure the outcomes of countries efforts towards 
addressing climate change. 

On the Horizon: Since the Paris Agreement, there 
is renewed interest in soil carbon sequestration 
in agriculture (e.g. 4 per 1000 initiative) but we still 
have little understanding of the potential and options 
in global grasslands but also limited consensus on the 
measurement approaches. In 2017, LEAP initiated a TAG 
to draft guidelines for assessing soil organic stock changes 
in rangelands and grasslands. The draft guidelines will be 
available at the end of 2017.

There is unprecedented, international support to address 
climate change. The Paris Agreement – a global 
and legally binding agreement to reduce greenhouse 
gases (GHG) emissions to limit global warming to 
well below 20C is now in force. The Sustainable 
Development Goals provide clear 2030 goals on a 
range of environmental and social issues – including Goal 
13 which is an explicit requirement to combat climate 
change. LEAP leverages its global platform and convening 
power to help spur greater and faster action. In doing so, 
it aims to bolster efforts by stakeholders to address the 
challenge of climate change.

Livestock can be part of 
the solution to climate 
change
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neW taG to develop 
a toolBoX of keY 
BiodiversitY indicators

Livestock is among the sectors with highest impacts on 
biodiversity. Up to 30% of ice-free land on Earth 
are used for pastures and feed crops, which 
results in modifications of biodiversity habitats. In addition 
livestock production contributes to climate change and 
pollution (e.g. nutrients, ecotoxic substances) having in 
turn an impact on biodiversity.  Livestock can also 
have a positive impact on biodiversity. For 
instance, extensive livestock production is only way to 
maintain semi-natural grassland habitats hosting a unique 
pool of wild species and providing key ecosystem services. 

The impacts on biodiversity, whether they are positive 
or negative, are highly context dependent and therefore 
assessment methods need to be relevant to a variety of 
ecosystems and livestock production systems.  

Success story – In 2015, LEAP developed Key 
principles for the assessment of livestock impacts 
on biodiversity. The Principles recognize the complexity 
and multivariate nature of biodiversity. As a consequence 
assessments should:

Up to 30% of ice-free 
land on Earth are used for 
pastures and feed crops.

 � clearly state their objectives, conduct a scoping 
analysis and engage with stakeholders to identify key 
biodiversity issues (e.g. threatened species/ecosystems 
or other designation frameworks) in the context of 
the system under study. 

 � reflect the range of beneficial as well as detrimental 
impacts of livestock systems.

 � consider on-farm as well as off-farm impacts on 
biodiversity should also be included, as those arising 
from the cultivation of imported feed.

These Principles have formed the basis of The Guide 
on Biodiversity for the Dairy Sector developed by 
International Dairy Foundation. 

On the Horizon – To be fully integrated along with 
other environmental criteria, there is a need to move from 
principles to quantitative and operational biodiversity 
assessment methods. In 2017-2018, LEAP will develop a 
toolbox of key biodiversity indicators, relevant to a range 
of assessment objectives, users, scales, geographical 
regions, livestock species and production systems. The 
toolbox of key biodiversity indicators could be used 
in combination with other LEAP guidelines to achieve 
comprehensive assessments of the environmental 
sustainability of livestock supply chains.  This toolbox will 
support monitoring and progress towards SDG 15 (life on 
land) and Aichi Biodiversity Targets.

©
FA

O
/V

la
d

im
ir

 V
al

is
h

vi
li



16 17

BUildinG scientific 
consensUs on the 
assessment of nUtrient 
floWs

The use of nutrients such as nitrogen (N) and phosphorus 
(P) in agricultural systems has contributed to a 
tremendous growth of crop and livestock production. 
Nutrient consumption is forecast to increase in coming 
years, fueled by the population growth, urbanisation, 
rising incomes, policies, technology and high demand for 
livestock products. 

Nutrient losses to the environment are inherent to these 
biogeochemical cycles, for example, through leaching 
and runoff from fertilized soils and manure storage; 
soil erosion, or emissions to the atmosphere, such as 
ammonia. These losses potentially threaten water, soil 
and air quality, but also climate, biodiversity and human 
health.  

The challenge is, however, to measure N and P flows 
and associated environmental impacts in livestock supply 
chains because of the difficulty of measuring nutrient 
dynamics, which led to contrasting methodologies.  

Success story – In response, the LEAP Partnership in 
2016, formed a Technical Advisory Group, composed of 
42 international experts on nutrient flows and impact 

assessment, with the objective of developing guidance on 
Nutrient Flows and Impact Assessment for Eutrophication 
and Acidification. These guidelines describe in detail the 
approach to account for N and P fluxes in diverse livestock 
supply chains in a modular manner. The guidelines 
cover feed production, animal production, manure 
management and processing. The guidelines offer a 
clear international guide for measuring nutrient losses 
consistently and transparently. By measuring how much 
and where nutrients are lost or wasted, stakeholders can 
set clear priorities and strategies. 

On horizon - The draft nutrient guidelines have 
undergone an independent technical reviewed process, 
and will undergo a three months public review to further 
improve the guidelines.  We will continue to work with 
partners to make the guidelines operational and to 
accelerate the speed and scale of efforts to reduce the 
sector’s role in nutrient losses.

About 75% of nitrogen 
applied to crops ends up in 
feed for animals.

Only 20% of this is 
captured in edibile 
human products.
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leap Works to help 
coUntries manaGe Water 
resoUrces sUstainaBlY

Freshwater is an increasingly scarce resource whose 
availability varies widely over temporal and spatial scales; 
furthermore, water is essential to life and a crucial factor 
in agricultural food production. Population growth and 
increasing social pressures on global water resources have 
required communities around the globe to focus on the 
future of water availability.

There is growing recognition of the increasing 
competition for water as scarcity increases under the 
combined pressures of climate change and increasing 
demand for food. 

Hence understanding the distribution and demands 
for freshwater in livestock production are of particular 
importance. Good science and technical expertise are 
needed, especially because water resource management 

70% of global freshwater 
withdrawal is used by 
agriculture .

is entering an era of uncertainty, greater variability and 
increasing risks as a result of increasing water demand 
and pollution, as well as climate change.

On the Horizon: In 2016 LEAP initiated its work 
programme to develop a sector specific tool to assess 
impacts of livestock on water. The Water TAG was 
composed of 40 international experts on water resources 
and footprint. This draft guidelines present principles and 
requirements for the assessment of water use in livestock 
production. They have undergone an independent review, 
and will undergo a three months public review to further 
improve the guidelines.  
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WhY road testinG is 
important

A conversation with Gonzalo Becoña from Plan 
Agropecuario, Uruguay 

 � What is Uruguay’s interest in LEAP’s work? 

GB: As you know, with its Intended Nationally 
Determined Contribution (INDC), Uruguay has made 
a clear commitment to adopt a low-carbon growth 
agenda by setting ambitious targets that address both 
climate change mitigation and adaptation.  In order to 
demonstrate and monitor our progress towards achieving 
these targets, tools such as those developed by LEAP are 
important.  For this reason, scientists from Uruguay have 
been involved in the development of the LEAP guidelines 
and now in the road testing of the guidelines. 

 � Which guidelines were road tested? 

GB: Because of the importance of ruminant systems, 
we have road tested the large and small ruminant 
guidelines. The guidelines where applied in typical 
beef and sheep systems in Uruguay (breeding, rearing 
and fattening phases) with varying degree of use of 
the natural resources. The goal was to track progress 
in environmental impact from the implementation of 
technologies that improve animal performance. 

 � What key lessons did you draw from this exercise? 

GB: The road testing has been useful in identifying key 
gaps in information required to assess the environmental 
performance of our systems which is important for setting 
the research agenda.  We also noted through this process 
a change in mindset in our technical advisors who have 
made progress in integrating the financial analysis with 
the environmental results and in recommending good 
practices that reduce environmental impact at farm 
level. The road testing also highlighted that collection of 

information and continued monitoring and evaluation 
are the key aspects for the application of environmental 
assessment and accuracy of results. 

 � What do you think is the value-added of LEAPS’s 
work?

GB: LEAP is a pioneer in developing sector-specific 
harmonized guidelines to support countries and 
stakeholders in measuring and monitoring progress. For 
countries like Uruguay where livestock plays an important 
role, these science-based tools are fundamental for 
assessing performance of the sector, and as a major 
exporter of livestock products promoting sustainable 
production systems based on traceability and certification 
as well as on sound scientific evidence are all key aspects 
to be considered in further development of marketing 
and promotion of Uruguayan livestock products.  

Developing guidance for measurement and 
monitoring involves complex technical decisions that 
need real-world feedback to ensure the right balance 
is achieved between rigor and ease of use while 
keeping in view the capacity of different users - both 
experienced and new users.
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acknowledging 

our partners  

We are delighted to recognize 
the diverse group of partners 
who share our goals, values and 
commitment to a more sustainable 
livestock sector. 
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Private sector at the Steering Committee

 � International Feed Industry Federation (IFIF)
 � International Dairy Federation (IDF)
 � International Meat Secretariat (IMS)
 � International Egg Commission (IEC)
 � International Poultry Council (IPC)
 � International Wool and Textiles Organization (IWTO)
 � International Council of Tanner (ICT)

Countries at the Steering Committee

 � Argentina (Observer status)
 � Australia (Observer status)
 � Brazil (Observer status)
 � China (Observer status)
 � Canada
 � Costa Rica (Observer status)
 � France
 � Hungary
 � India (Observer status)
 � Ireland
 � The Netherlands
 � Switzerland
 � New Zealand
 � Nigeria 
 � Italy
 � Uruguay

Non-governmental organizations (NGO) and 
civil society organizations (CSOs) at the Steering 
Committee

 � World Wildlife Fund – WWF
 � World Vision International
 � World Alliance of Mobile Indigenous Peoples – 

WAMIP
 � International Planning Committee for food 

sovereignty – IPC
 � International Union for Conservation of Nature – 

IUCN

Donors

 � Canada, France, Ireland, the Netherlands, New 
Zealand, Switzerland, Uruguay

 � International Feed Industry Federation (IFIF); DSM 
Nutritional Products AG, Novus International; Global 
Feed LCA Institute (GFLI); European Vegetable Oil 
and Proteinmeal Industry (FEDIOL); International 
Dairy Federation (IDF); International Meat Secretariat 
(IMS); Instituto Nacional de Carnes Uruguay (INAC); 
International Egg Commission (IEC); International 
Poultry Council (IPC); International Council of Tanners 
(ICT); International Wool and Textile Organization 
(IWTO); International Federation for Animal Health 

Advisory and networking

 � ISO
 � TU Berlin
 � Global Research Alliance
 � Joint Research Centre 
 � European Commission
 � UN Environment
 � OIE
 � World Bank

Additional participants

UNIDO, The Sustainability Consortium, Young Naturalist 
Network, Kushanda, East Eagle Foundation, Bhupathi 
Development Trust, Tanzania House of Hope, Animal 
Sciences Institute, ECO2 Project ltd, 2.-0 LCA consultants, 
Lalmoni Agro limited, League for Pastoral Peoples and 
Endogenous Livestock Development (LPP), Carbon Trust, 
Carbone Guinée, VanDrie Group, Asociación Civil OIKOS, 
ENEA, Italian Network on LCA, IDF Chile, The American 
Biogas Council, Abibimman Foundation, Matopos 
Research Institute, Universidad Tecnológica Nacional 
– Facultad Regional de Mendoza, Italian Breeders 
Association (AIA), PigCHAMP Pro Europa, S.L., Earth 
Support Programme.
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Feed TAG experts 

Theun Vellinga (TAG leader, Wageningen University, 
Netherlands), Sophie Bertrand (Centre National 
Interprofessionnel de l’Economie Laitière, the International 
Dairy Federation), Nicolas Martin (European Feed 
Manufacturers’ Federation,), Hans Luttikholt (United 
States National Oilseed Processers Association, and 
FEDIOL), Bruno Caputi (Sindicato Nacional da Indústria 
de Alimentação Animal, Brazil), Hayo van der Werf 
(French National Institute for Agricultural Research), Li Yue 
(Institute of Environment and Sustainable Development 
for Agriculture, Chinese Academy of Agricultural 
Sciences), Raghavendra Bhatta (National Institute of 
Animal Nutrition and Physiology, Bangalore, India), Salil 
Arora (American Feed Industry Association), Bernard 
A. Lukuyu (International Livestock Research Institute, 
Kenya), Thumrongsakd Phonbumrung (Department of 
Livestock Development, Thailand), Paul Crosson (Teagasc 
- The Agriculture and Food Development Authority, 
Government of Ireland), Heinz Meissner (Agricultural 
Research Council, South Africa), Anna Flysjo (Arla Foods, 
Denmark) and Hans Blonk (Blonk Consultants, the 
Netherlands).

Feed TAG reviewers

Laura Drauker (World Resource Institute), Christel 
Cederberg (Swedish Institute for Food and Biotechnology 
and Chalmers University of Technology, Gothenburg); 
John Kazer (Carbon Trust, London).

Poultry TAG experts 

Greg Thoma (Leader, University of Arkansas), Stephen 
Wiedemann (FSA Consulting, International Egg 
Commission, International Poultry Council, Australian 
Chicken Meat Federation, Australia), Julio Cesar Pascale 
Palhares (Embrapa Pecuária Sudeste, Brazil), Md Abu 
Saleque (International Network for Family Poultry 
Development, Bangladesh), Masayuki Kanzaki (Japan 
Environmental Management Association for Industry, 
Japan), Ayao Missohou (Ecole Inter-Etats des Sciences et 

Médecine Vétérinaires de Dakar, Senegal), Ilias Kyriazakis 
(University of Newcastle, International Poultry Council, 
International Egg Commission, British Poultry Council, 
United Kingdom), Jason Gittins (ADAS, United Kingdom) 
and Jamie Burr (Tyson Foods Inc., United States).

Poultry TAG experts

Laura Drauker (World Resource Institute), Christel 
Cederberg (SIK and Chalmers University of Technology, 
Gothenburg) John Kazer (Carbon Trust, London)

Small Ruminant TAG experts

Stewart Ledgard (TAG leader, AgResearch, New Zealand), 
Beverley Henry (Queensland University of Technology, 
Australia), Marc Benoit (French National Institute for 
Agricultural Research, France), C. Devendra (Independent 
Consultant, Malaysia), Jean-Baptiste Dollé and Armelle 
Gac (Institut de l’Elevage, France), Christopher Lloyd 
(Organisation for the English beef and sheep industry, 
EBLEX, UK) and Hans-Peter Zerfas (World Vision, 
Germany).

Small Ruminant TAG reviewers

Laura Drauker (World Resource Institute), Christel 
Cederberg (SIK and Chalmers University of Technology, 
Gothenburg) John Kazer (Carbon Trust, London)

Biodiversity TAG experts

John Finn (Teagasc, Ireland), Mohammed Said (ILRI, 
Kenya), Félix Teillard (FAO), Rob Alkemade (PBL, 
Netherlands – TAG member until March 2014); 
Assumpció Anton (IRTA, Spain); Bertrand Dumont 
(INRA, France); Fernando R. Funes Monzote (Sociedad 
Cientifica Latinoamericana de Agroecologia, Cuba – TAG 
member until August 2014); Beverley Henry (Queensland 
University of Technology, Australia); Danielle Maia de 
Souza (Swedish University of Agricultural Sciences, 
Sweden); Pablo Manzano (IUCN CEM, Kenya & UAM, 
Spain); Llorenç Milà i Canals (UNEP, France); Catherine 
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Phelps (Dairy Australia, Australia); Sandra Vijn (WWF, 
USA); Shannon R. White (Government of Alberta, and 
Alberta Biodiversity Monitoring Institute, Canada); and 
Hans-Peter Zerfas (World Vision, Germany – TAG member 
until March 2014). 

Biodiversity TAG reviewers

Leslie Firbank (University of Leeds); Jeremy Radachowski 
(Wildlife Conservation Society); and Serenella Sala 
(European Commission, Joint Research Centre).

Large Ruminant TAG experts

Alexandre Berndt (EMBRAPA, Brazil - Co-Chair of the 
Large Ruminant TAG), Ying Wang (Innovation Center for 
US Dairy, USA - Co-Chair of the Large Ruminant TAG), 
Greg Thoma (University of Arkansas, USA – ViceChair 
of the Large Ruminant TAG), Gonzalo Becoña (Plan 
Agropecuario, Uruguay), Sophie Bertrand (CNIEL/
IDF, France), Jacques de Groot, (VanDrie Group, The 
Netherlands), Jean Baptiste Dollé, Institut de l’Elevage 
(French Livestock Institute, France), Hongmin Dong 
(Chinese Agriculture Academy of Sciences, China), 
Philippe Faverdin (INRA, France), Anna Flysjö (Arla Foods, 
Denmark), Armelle Gac (Institut de l’Elevage - French 
Livestock Institute, France), Manget Ram Garg (National 
Dairy Development Board, India), Sebastian Gollnow (PE 
International, New Zealand), Juan José Grigera Naón 
(International Meat Secretariat, Argentina), Saiakbai 
Kulov (NGO Center for Development of Kyrgyz Nomadic 
Pastoralism, Kyrgyzstan), Stewart Ledgard (AgResearch, 
New Zealand), Mark Lieffering (AgResearch, New 
Zealand), Ben Lukuyu (International Livestock Research 
Institute – ILRI, Kenya), Sarah Meale (Agriculture and 
Agri-Food Canada, Canada), Tim McAllister (Agriculture 
and Agri-Food Canada, Canada), Julio Mosquera Losada 
(Wageningen UR Livestock Research, The Netherlands), 
Barbara Nebel (PE International, New Zealand), Donal 
O’Brien (Teagasc - The Agriculture and Food Development 
Authority, Government of Ireland), Alan Rotz (USDA/
Agricultural Research Service, USA), Laurence Shalloo 

(Teagasc - The Agriculture and Food Development 
Authority, Government of Ireland), Didier Stilmant 
(Walloon Agricultural Research Centre, Belgium), Aimable 
Uwizeye (FAO), Mary Vickers (EBLEX, United Kingdom), 
Metha Wanapat (Tropical Feed Research and Development 
Center – TROFREC, Thailand), and Stephen Wiedemann 
(FSA Consulting, supported by Meat and Livestock 
Australia, Australia). 

Large Ruminant TAG reviewers

Bruno Notarnicola (University of Bari, Italy), Erwan Saouter 
(European Commission, Joint Research Centre) and 
Akifumi Ogino (National Agriculture and Food Research 
Organization, Japan) 

Pigs TAG experts

Greg Thoma (Leader, Arkansas University, USA); Yaosheng 
Chen (Co-Leader, Sun yat-sen University, China), Hongmin 
Dong (Co-Leader, Chinese Academy of Agricultural 
Sciences, China); Airton Kunz (Embrapa, Brazil), Miguel 
Angel Aparicio Tovar and Paula Gaspar (Universidad de 
Extremadura, Spain), Balram Sahu (Pathe Pathshala, The 
Peoples’ University on Move, India) Ben Lukuyu (ILRI, 
Kenya), Gonzalo Becoña (Plan Agropecuario, Uruguay), 
Ilias Kyriazakis (University of Newcastle, UK); Jean-Luc 
Farinet (CIRAD, France), Jeffery Escobar (Novus, USA), 
John Hermansen (Aarhus University, Denmark), Mariscal 
Landin Gerardo (Instituto Nacional de Investigaciones 
Forestales, Agrícolas y Pecuarias, Mexico), Paolo Masoni 
(Italian Network on LCA, Italy), Valentina Fantin (ENEA, 
Italy), Peadar Lawlor (Teagasc, Ireland); Sandrine Espagnol 
(IFIP, Institut du porc, France), Stephen Wiedemann (FSA 
Consulting, Australia), TC Wang and Hui Zhang (Anyou 
International, China).

Pigs TAG reviewers

Lisbeth Mogensen (Aarhus University, Denmark) and 
Karoline Reckmann (University of Kiel, Germany)
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Nutrients TAG

Stewart Ledgard (co-chair, AgResearch), Adrian Leip (co-
chair, EC-JRC), Aimable Uwizeye (FAO), Alessandra Fusi 
(University of Manchester), Alexander N. Hristov (Penn 
State University), Amlan K. Patra (West Bengal University 
of Animal and Fishery Sciences), Amon Barbara (Leibniz-
Institut für Agrartechnik und Bioökonomie e.V. (ATB)), 
Cameron Gourley (Ecodev Victoria), Cargele Masso 
(CGIAR), Carolina Lizarralde Piquet (National Agricultural 
Research Institute), Claudia Marques-dos-Santos 
Cordovil (University Lisbon), Dong Hongmin (Chinese 
Academy of Agricultural Sciences), Francoise Vertès 
(INRA), Gonzalo Becona (Instituto Plan Agropecuario), 
Greg Thoma (Arkansas University), Henderson Andrew 
D. (Univ. of Texas School of Public Health / Noblis), 
Janne Helin (Aarhus University), Kersti Linderholm (Silver 
Mountain Environmental Engineering), Maria Fernanda 
Aller (Consultant), Mattiew Redding (University of 
Queensland), Micheal Binder (Evonik), Nuno Miguel Dias 
Cosme (Technical University of Denmark), Richard Conant 
(Colorado State University), Ruben Sakrabani (Cranfield 
University), Rufino Mariana (Lancaster University), Zhiping 
Zhu (Chinese Academy of Agricultural Sciences), Ying 
Wang (Dairy Research Institute), Chunjiang Liu (Shanghai 
Jiao Tong University), Stefan Hörtenhuber (FiBL & BOKU 
University Vienna), Matthias Meier (FiBL), Richard Koelsch 
(University of Nebraska-Lincoln), Nkongolo Nsalambi (IFA-
Yangambi, Lincoln University), Jeroen Buysse (University 
of Gent), Guillaume Peyroutou (International Fertilizer 
Industry Association), Warren Dylan (FAO) and Debra 
Turner (FAO).

Water TAG

Anne-Marie Boulay (co-chair, École Polytechnique 
Montreal-CIRAIG, Canada), Katrin Drastig (Co-chair, 
Leibniz Institute for Agricultural Engineering and 
Bioeconomy, Germany), Stephan Pfister (Technical 
supervisor, ETH Zurich, Swiss), Alessandro Manzardo 
(Centro Studi Qualità Ambiente-Università degli Studi 
di Padova, Italy), Amanullah (University of Agriculture 

Peshawar, Pakistan), Arjen Hokstra (University of 
Twente, Netherlands); Armelle Gac (French Livestock 
Institute, France); Ashok Chapagain (Water Footprint 
Network, Netherlands); Aung Moe (Alberta Agriculture 
and Forestry, Canada); Barbara Civit (CONICET-UTN 
FRM, Argentina); Brad Ridoutt (CSIRO, Australia); Davy 
Vanham (JRC, Austria); Ernesto Reyes (Agribenchmark, 
Colombia) Giacomo Pirlo (Centro di ricerca per le 
Produzioni Foraggere e Lattiero-Casearie, Italy) Gloria 
Salmoral (University of Exeter, UK); Julio Cesar Pascale 
Palhares (Embrapa Southeast Livestock, Brazil); Liu 
Junguo (South University of Science and Technology of 
China, China); Maite Aldaya (UNEP-Public University of 
Navarra, Spain); Marlos DeSouza (FAO Water and Land 
use Department, Italy); Masaharu Motoshita (National 
Institute of Advanced Industrial Science and Technology, 
Japan); Michel Lathuillière (University of British Columbia, 
Canada) Ranvir Singh (Soil and Earth Sciences Group, 
Massey University, New Zealand); Ricardo Morales 
(AgroDer, Mexico); Ridha Ibidhi (National Institute of 
Agricultural Research of Tunisia, Tunisia); Sophie Bertrand 
(IDF-CNIEL, France); Steve Wiedemann (University of 
New England, Australia); Tim Hess (Cranfield University, 
UK);Tim McAllister (Agriculture and Agri-Food Canada , 
Canada); Valentina Russo (University of Cape Town, South 
Africa); Veronica Charlon (INTA EEA Rafaela, Argentina); 
Weichao Zheng (China Agricultural University, China). 
Observers: Nicolas Martin (FEFAC, France); Getahun 
Gizaw (Manitoba Institute of Agrologists (MIA), Canada); 
Helena Ponstein (Leibniz Institute for Agricultural 
Engineering and Bioeconomy, Germany).
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www.fao.org/partnerships/leap

Livestock-Partnership@fao.org
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