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A Triple Win in Climate Change

L Climate Smart Agriculture

U:OOd Security Adaptation Mitigation

= GHG mitigation

= Eco-efficiency

" Precision agriculture

= Smart Breeding

= Customized Feeding/Fertilization
= Saving Water management

" One Health Control
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Healthy food and nutrition
for 9 billion people in 2050
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within the capacity of our planet
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More Animal Proteins Demanded
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Perspectives of Livestock Production 2050
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Meat Busters Required !!

five steps for a healthier
planet and you

Eat less Eat more Throw less
meat plants away

Eat less
processed food

Scenario GHG reduction Land use reduction
Vegan 25-55 50-60
Vegetarian 20-35 30-50

“Red” by “white” meat 20-35 -

Hallstrom et al. 2015 (JCP)
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Why Livestock is so Important

e Converts raw biomass in nutritious food
e Contributes to biomass cycling
* Serves the agro-ecosystem functioning

e Supplies demand for animal proteins and fatty acids with high
nutritional value
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Research Cooperation Changes the World

GLOBAL AGENDA FORA
SUSTAINABLE LIVESTOCH

GLOBAL
RESEARCH
ALLIANCE

ON AGRICULTURAL GREENHOUSE GASES
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GHG Mitigation Options

 Genotyping low methane
production for selection

* Improving feed quality and
digestibility

* Improving animal health and
husbandry conditions

* Manure management: collection,
storage and utilisation

* Improving C sequestration soils

e Precision livestock farming
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Responsible Livestock Production

THE L
SUSTAINABILITY
CONSORTIUM
Ecological Footprint Social Needs
LY ..
C: Ci)"‘ ‘%’ Animal Welfare
H20: &’ “ % One Health
Land: U Livelihood
5$ "

P @g@ Fair Trade

Ecological services
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Multiple Room for Improvement

Sustainable intensification is most effective

Producing 1 billion kg of milk: Carbon
2007 versus 1944 ootprint

Requirements in 1944 [JJj L

Requirements in 2007 21% 35% 10% 37%

Source: Capper ea, 2009, quoted by Innovation Center for U.S, Dairy, 2013
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Production

THE FRAMEWORK PROGRAMME FOR RESEARCH AND INNOVATION

2020

The microbiome,
animal, and human health

Prevention, control,
and eradication of disease

Robust and
efficient animals

SCAR

Standing Committee
on Agricultural Research

Feed & food

Precision livestock

- farming safety
o — /
Vo Improving the use Nutritional quality W/ /PLATFORM

of residues in of animal products

animal production

GLOBAL AGENDR FOR
SUSTARINABLE LIUVESTOCK

Climate smart
animal production

Efficient feed chains

Improving protein and energy Productive grassland
autonomy of the animal based systems
production sector

Assessing EU animal
production systems

FACCEJPI

GLOBAL
RESEARCH
ALLIANCE Intcrrmtionall !i-\:e!SckIResearch Institute

ON AGRICULTURAL GREENHOUSE GASES
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Carbon footprint: single issue LCA
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A European Public-Private Platform

Replacing grass silage with maize silage

Immediate reduction Reduction after 60 years
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Evaluation Production Systems

CO,-e per kg egg

3
2.5
2 [JEgg farm
15 @ Transport
B Rear
1 @ Feed
0.5
0
Cage Barn Free Organic
range Dekker et al. (2010)
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Identification Impact Spots (barn system)

100% -
80% -
60% - M Egg processing
B Transport
0% M Laying farm
’ M Rearing & hatching
M Feed production
20% -
Impact per kg egg
O% 1 I I 1
Global Energy Land  Acidification
warming depletion occupation Sobber ot al 511
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Comparing diets?

Carbon footprint of what you eat
Calculations of greenhouse gas emissions from the production, processing and transportation
of specific food items

® Main chart compares 110g of food against
a journey in a midsized car

> B0 2 ¢ - @ - -,y

Lentils Milk Tofu Yogurt Peanut butter Potatoes  Tuna Turkey  Pork Beef
10.9 19 Jj20 7 22 25 29 — 61 109 — 121 /27.0

v 4

./'
<l _
. . - p— .
‘ \

W c M i i B2 WY
Nuts Rice Eggs Chicken Salmon Cheese Lamb
3 2.7 48 6.9 1.9 135 39.2
AP

# Number shows kg of carbon dioxide equivalent
produced per 1kg of food

Tomato Beans  Broccoli
1.1 20
Source: EnvironmentaWorkingGroup

Comparing Carbon Foodprints (t COze)

Average No Beef Vegetarian Vegan

Meat Lover
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Demand Side Mitigation: Too Simplistic

The carbon footprint of food

Kg CO2/Kg
0

Beef
Cheese
Salmon

Porl

Tomato
(greenhouse)

Chicken

Milk (4% fat)

Wheat

3

15 20
17

10.7

Source: Lantmannen Foods
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Summing up LCA’s single
products in a Linear Model

Do not account for integration in
a Global Agro-Ecosystem

Do not envisage optimal land use
for human protein production

lgnore the Feed for Food
Footprint
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Alternatives 1: Land Use Ratio

LUR (kg HDP in crop/kg HDP in ASF)

2.5

1.5

0.5

Laying hens Dairy Peat Dairy Sand
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Classical land-use-efficiency is false

250

200

150

100

50 -—- . —

Wheat Chicken Pork Beef Milk Egg

De Vries and De Boer (2010)
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Land Needed for Diets Varying in %PA

2000

|

1800

800
600
400 -
200 -

0 10 20 30 40 50 60 70 80

% PA
— —15mln 25min ====35min @ 41.3min
NINGENN:E
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Protein Conversion Ratio

PCR (kg HEP feed/kg HEP product)

2.5

) .
0 -

Laying hens Dairy Peat Dairy Sand

Land Use Ratio Land Occupation
LUR (kg HDP in crop/kg HDP in ASF) LO, ca (m2.yr/kg HDP product)
25 35
30
2 u
25
15 20
. 15
10
0.5 -
5
0 1 0
Laying hens Dairy Peat Dairy Sand Laying hens Dairy Peat Dairy Sand
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Protein Management

L

* Local protein alternatives

PROTEIN
e

e Other protein stocks
(circular biomass based economy)
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Remind: Agroecology = Circular Bio-Economy

CROPS
Recycling
?0 Biomass

i I

Nutrients
| 4
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