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Environment

Social Economic

Sustainable

Bearable Viable

Equitable
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1st. approach 2nd. approach Xrd. approach Yth. approach

LCAssessment Responsible production

crop nutrients 
and pesticides 

Eroded soils

GHGEmissions

Water scarcity

Nutrient 
exchange

Climate change

Natural 
disasters

World 
population

Urbanization

Water footprints

Carbon footprints
Sustainable
Development
Goals

Deforestation

Land
degradation

Desertification

Food security

Sustainable food systems

Sustainable diets

Bio-diversity

Ecosystems
services

Greening
policies

Resilience

Animal welfare

Anti Microbial
Resistence

Best practices

Responsible 
markets

National Determine Contributions Carbon Neutral beef

Carbon 
sequestration

Low carbon beef

Livestock is part of the problem?

Livestock is part of the solution?

Climate Smart Agriculture

Defining sustainability – it is an issue?
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!!!!We have not reached yet!!!

Defining sustainability 
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1st. approach 2nd. approach 3rd. approach 4th. approach

Private sector

Mechanism

Global Round 

Table for 

Sustainable Beef

Global Livestock Alliance

Global Agenda

For Sustainable

Livestock

Committee

On Food Security

Committee

On Food Security

International

Agrifood

Network

SAI Platform

High Level

Panel of Experts

Dairy Sustainable Framework

GLAD Platform

International

Meat

Secretariat

UN agencies: FAO

World Bank
Gates Foundation

NGOs

CGIARs Centres

Private sector

Global Forum for
Food and Agric.

COP 21/24

Defining sustainability – who is dealing with it?



Ernesto Reyes

How to measure sustainability

Global meat consumption, production and trade

Livestock and the interplay of bio-physical (nature) and socio-
economic (human) dimension

Adapted from: Stainfeld, H. GASL MSP meeting, Ethiopia, May 2017
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Livestock

RESOURCE POOL HUMAN BENEFITS

NATURAL 
RESOURCES 

Land
Water

Genetic 
resources  
Nutrients

Energy

LIVESTOCK
PRODUCTS

Food
Manure
Fuel 
Draft power
Leather
Fiber ECONOMIC and 

SOCIAL SERVICES

Growth
Poverty reduction
Employment
Health and nutrition
Equity
Landscape
Political stability

ENVIRONMENTAL 
SERVICES

Climate
Nutrient cycling

Biodiversity conservation
Water cycles

Environmental Health

CLIMATE 
CHANGE

COMPETITION & 
SCARCITY

DEMAND 
GROWTH
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March 2018 Global meat consumption, production and trade
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Outline

Zx<

Balance human 
needs

Increase 
resource-use 

efficiencyProtect, and 
enhance critical 

resources

LIVESTOCK

NATURAL SYSTEM HUMAN SYSTEM

PRINCIPLES OF SUSTAINABLE FOOD AND AGRICULTURE

ENVIRONMENTAL 
SERVICES

Climate
Nutrient cycling

Biodiversity conservation
Oceans and water cycles

Environmental health

NATURAL 
RESOURCES 

Land
Water

Genetic 
resources  
Nutrients

Energy

LIVESTOCK
PRODUCTS

Food
Manure
Fuel 
Draft power
Leather
Fiber

ECONOMIC and 
SOCIAL SERVICES

Growth
Poverty reduction
Employment
Health and nutrition
Equity
Landscape
Political stability

Manage Risks and build resilience

Develop governance and institutions
Adapted from: Stainfeld, 
H. GASL MSP meeting, 
Ethiopia, May 2017

1
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Defining sustainability – Who is leading the process?
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Closing the
Efficiency Gap

Value to 
grassland

Waste to worth

Equity and
growth

Climate and 
resources

Health and 
nutrition

17 SDGs

Livelihoods and 
Economic Growth

Health and animal 
welfare

Climate and natural 
resources use

Food and nutrition
security

1st. approach 2nd. approach 3rd. approach 4th. approach

COP 21 COP 24

Global Forum 
For Food and Agric.

Defining sustainability – Who is leading the process?
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Sustainable Development Goals

Livestock

Defining sustainability
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Action Networks

Closing
the

Efficiency
Gap

Restoring
Value to 

Grassland

Waste
to 

worth

Dairy 
Asia

Global 
Network

Of 
Silvopastoral

Systems

LEAP
Livestock

Environmental
Assessment

and 
Performance 

Livestock for
social 

development

Guidelines and tools

Animal 
Welfare
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NutrientsN, P, K, 
M, Ca…

Water Land

• Yield/ha
• % dry matter
• Protein/energy

content
• Feed digestibility
• % of total 

production
sold/used

• Fresh/dry matter
intake

• Feed ration
composition

• Feed ration
intake per         
ingredient

• % of  purchased
feed

• % Home grown
produced

• Protein, energy
and fiber
content/ingredient

• Feed conversion
ratio

HERD 
PERFORMANCE

• Reproductive
performance

• Nº. Animals
transferred or
sold to other
production units

PRODUCTION 
PERFORMANCE

• Yield per unit per  
year

• Nº. of production
periods per year

• Yield/unit per 
period

• Co-products per 
unit/year

• Mortality
distribution by
age group

• % disease incidence
by age group

• % disease prevalence
by age group

• Methane emission
per unit/year

• Manure applied as %  
total produced

• Synthetic fertilizier
applied/ha/year

• Manure applied per 
ha/year

FORAGE
& GRAIN 

PRODUCTION

ANIMAL
FEEDING

LIVESTOCK
PERFORMANCE

ANIMAL
HEALTH

MANURE
MANAGEMENT 

SYSTEM

Economic Animal Welfare Social ImpactEnvironmental

Natural Resource Use Efficiency - Efficiency matrix

Horizontal assessment

Vertical
assessment

How to measure sustainability



Ernesto Reyes

How to measure sustainability

Page 16

multi-stakeholder 
initiative committed 

to improving the 
environmental 
performance of 
livestock sector

There is a need 
for comparative 

and standardized 
methods to 

improve 
environmental 

performance and 
analysis

develops guidance 
and methodology for 

understanding the 
environmental 
performance of 
livestock sector

Who 
they are

Why 
LEAP

What 
they do
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Farm level

Sector level

Value 
chain level

Company level

Regional level

How to measure sustainability – at which level?
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agri benchmark models  (Farm level) 

Focus group discussions Typical farm approach

Researchers

Advisors

Farmers

Local 
expertise

Prevailing production systems
(Production factor combination)

Information gathering 
and compiling

Modeling and characterising 
BASELINE SCENARIO
(which issues to be solved)

Economic
Indicators

Production 
indicators

Animal welfare
indicators

Environmental
indicators

Historical
Information

Farm records

Applied research
Information

(plots, pilots, 
trials)

Local 
knowledge 

and
expertise

How to measure sustainability
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agri benchmark models  (Farm level) 

Focus group discussions Typical farm approach

Researchers

Advisors

Farmers

Local 
expertise

Prevailing production systems
(Production factor combination)

Information gathering 
and compiling

Economic
Indicators

Production 
indicators

Animal welfare
indicators

Environmental
indicators

Historical
Information

Farm records

Applied research
Information

(plots, pilots, 
trials)

Local 
knowledge 

and
expertise

Modelling and characterising 
ALTERNATIVE SCENARIOS
(which issues are being solved)

Sustainable scenarios??

Efficiency matrix

How to measure sustainability
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Farm analysis sheet

Farm description Cow-calf producer and beef finisher in Mecklenburg-Vorpommern, Germany

1400 cows and 800 finished animals

Level Productivity Economic Environment Animal

welfare

Indicator

Reference * 10 10 10 10 10 10 10 10

Original value 6 5 9 7 3 9 10 6

Weight 1 1 1 1 1 1 1 1

Weighted value 6,0 5,0 9,0 7,0 3,0 9,0 10,0 6,0

10 10 10 10 10 10 10 10

9 9 9 9 9 9 9 9

8 8 8 8 8 8 8 8

7 7 7 7 7 7 7 7

6 6 6 6 6 6 6 6

5 5 5 5 5 5 5 5

4 4 4 4 4 4 4 4

3 3 3 3 3 3 3 3

2 2 2 2 2 2 2 2

1 1 1 1 1 1 1 1

* Reference can be a set value, an average or quantiles referring to a population or survey

Water
Animal 

welfare

Stocking 

rate

Land 

productivity
Margin Total cost

GHG 

Emissions
Nutrients

How to measure sustainability
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How to measure sustainability
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How to measure sustainability
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titulos

0%

20%

40%

60%

80%

100%

0,2

0%

0%

20%

40% 60%

80%

100%

81%

Good Feeding

0%

20%

40% 60%

80%

100%

67%

Good Housing

0%

20%

40% 60%

80%

100%

83%

Good Health

0%

20%

40% 60%

80%

100%

81%

Appropriate Behaviour

0% 20% 40% 60% 80% 100%

75%Absence of prolonged thirst

0% 20% 40% 60% 80% 100%

88%Appropriate Nutrition

0% 20% 40% 60% 80% 100%

50%Comfort around resting

0% 20% 40% 60% 80% 100%

100%Thermal comfort

0% 20% 40% 60% 80% 100%

50%Ease of movement

0% 20% 40% 60% 80% 100%

75%Absence of disease

0% 20% 40% 60% 80% 100%

75%Body lesions

0% 20% 40% 60% 80% 100%

100%Absence of pain

0% 20% 40% 60% 80% 100%

75%Good human-animal relationship

0% 20% 40% 60% 80% 100%

50%Absence of fear and distress

0% 20% 40% 60% 80% 100%

100%Perform important behaviours

0% 20% 40% 60% 80% 100%

100%Expressing social behaviour

Animal Welfare prototype

How to measure sustainability
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Action Networks
Livestock for

social 
development

Dairy Impact Methodology - DIM

Social ROI

What to measure (SCOPE)

Current contribution of dairy

What if analysis

Return on Investment

Milk production
value

Job creation
Income
generation

Upstream Downstream

How to measure sustainability – new areas?

https://www.google.com.uy/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjil52v3MzZAhXoYd8KHWf_BCIQjRx6BAgAEAY&url=http://www.oxtale.co.uk/&psig=AOvVaw2to3vjqCu3kqe3yQ8WW3Ab&ust=1520048552308022
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2   91.255   
Total jobs created
(direct-indirect)

Million cows

97

To formal markets

Number of cows

8892

Production / cow

Litres cow / year

Milk Deliveries

Employment

Farm Income Impact

0

1000

2000

3000

4000

5000

Poverty line National
minimum

wage

Dairy return
to labour

Monthly Income 
Comparison (USD /month)

Dairy Impact Assessment: Netherlands

Dairy Facts

18   

16,0
Million Ton (ECM)

Thousands

25%

of Agriculture GDP

6.214   
Milk Production Value
(Million USD/year)

Income

Number of farms

Milk Production Turnover

Sector Impact

How to measure sustainability – new areas
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Low /neutral carbon beef Low / neutral  carbon regions

Initial carbon stocks (beginning)
Total 
Carbon
Emissions

CO2 emitted Final carbon stocks (end) + -=

How to measure sustainability – new areas
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Low /neutral carbon beef Low / neutral  carbon regions

Initial carbon stocks (beginning)
Total 
Carbon
Emissions

CO2 emitted Final carbon stocks (end) + -=

How to measure sustainability – new areas
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 For whom are they (we) 
reporting for

Are they (we) using standardized 
metrics

 Can this information be 
aggregated

Do they (we) have a baseline to 
compare with

Who is leading and funding this 
process
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One conceptual approach
Principles for sustainable food and agriculture
 Increase natural resource use efficiency

 Protect and enhance critical resources

 Manage risk and build resilience

 Governance and institutions

Two conceptual frameworks
Four thematic areas Seventeen SDGs

Two guidelines and methods 
reference

One global livestock platform

Efficiency matrix

One consolidated experience 
(farm level)
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Recent approaches for assessing sustainability at 
different levels 
(agri benchmark experience)

Thanks…..


