Do animals have a role in future food systems?

Leroy Lecture 2018

Imke J.M. de Boer, professor of Animal Production Systems
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Question

Should I reduce my consumption of animal-source food?

Raise your hand
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We demand more meat — August 1948
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Healthy planet is essential

Fisher et al. (2007)



Eat with less impact
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Key question

How to reduce the impact of our food system?

What role do animals play?

!

A product footprint approach '
Produce Eat
with less impact with less impact
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A product footprint

Broiler production

\ Offal

Manure
Unhatched eggs

WAGENINGEN %
UNIVERSITY & RESEARCH
100years
1918 — 2018



http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjGqZbC6NrRAhXH1hQKHdg_BRwQjRwIBw&url=http://www.bnotharel.com/poultry/eggs-chicks/day-old-chicks-d-o-c/d-o-c-p-s-broiler-hubbard/&psig=AFQjCNGmJE932hcoOpMytD-Qciq3uKZHkg&ust=1485348504913525
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=pRS6ssB3w1sdiM&tbnid=5L1biYYwHgomDM:&ved=0CAUQjRw&url=http://www.illustrationsof.com/meat-clipart-4&ei=Jx5IUsaJJIPXswas0oGICQ&bvm=bv.53217764,d.Yms&psig=AFQjCNHsE5-JfV6Ou_NyVDg6FqVSJeoQCA&ust=1380544398761083
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=YPaVPmmHjS0QYM&tbnid=_OEw-9jBW8FOGM:&ved=0CAUQjRw&url=http://www.kipkiplekker.nl/kip/pluimvee/&ei=Dh9IUr7wIo_EsgaQi4GoBQ&bvm=bv.53217764,d.Yms&psig=AFQjCNGm1dkTAHdwZU4c3fq77sQlHRv8rA&ust=1380544629424068
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=TD2Kf_EJxsTwjM&tbnid=0iSsIv4AiIYJgM:&ved=0CAUQjRw&url=http://www.kipkiplekker.nl/kip/productie/&ei=3h9IUsvWG4WctAbg5IGgDg&bvm=bv.53217764,d.Yms&psig=AFQjCNF7InYNO-muWWz7fylGMsS3OPcmrg&ust=1380544747210193

Variability within & between products

Beef (suckler)

Lamb & Mutton

Beef (dairy)
Milk

Pig Meat
Poultry Meat
Eggs

Farm fish
Beans & Pulses
Grains

Peas

Groundnuts

Land use
(m2 year/100 g protein)

100 200 300

......
.
...........
......
......

GHG emissions
(kg CO, eq/100 g protein)

25 50 75 100

Tay
ay
ay
"
--------
ay
ey,
nay
"

Poore and Nemecek (2018)



Product footprint approach

Produce Eat
with less impact with less impact
Herd productivity Eat chicken Go vegan

and no beef

Nutrient-dense feed

Co-products
&

Grass?

" Feed-food competition

A footprint approach does NOT address feed-food competition or

interlinkages in the food system
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A food systems approach

Van Zanten et al. (2018b)
Global Food Security
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Animals are vital

Unlock inedible or unwanted biomass

A

o

0 50
g animal protein per person day

Land (ha)

A 4
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Van Kernebeek et al. (2016)
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First review of global studies

Arable land (ha)

9-23 ¢g

g animal protein per person per day

Amount of food waste used as feed
Type of plants
Type of animals




Food waste as feed
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Reduce food losses & waste
Recycle as feed



Type of plants

Cooking oil

Rapeseed oil Soybean oil

L] %,

2.4m2/ L ’ 11 m2/L

Feed value of soybean meal is much higher

Design smart cropping systems
- dual purpose crops -
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Type of animals

Which animals can optimally value what leftovers and
grass resources?
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Amount of ASF in diet

* Availability and nutritional quality of leftovers & grass

resources

* Efficiency with which animals utilize these resources
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Protein avallable for consumption

704

60-

50-

40-

30-

g animal protein

0 20 40 60 80 10C

% World human population

B Asia W Africa W Europe B Latin America & Caribbean M Middle East W North America M Oceania

Van Zanten et al. (2018a) Global Change Biology
18



Other sustainability issues

* Depletion of phosphate rock (mineral P)
* Nitrogen and phosphorus losses

* Climate change

* Biodiversity

* Animal health and welfare
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Use animals for what they are good at

« nutrient-dense food

« fertilizer

« other ecosystem
services
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Back to the past?

« Combine ecological principles with smart technology

|

« Scale and complexity of interactions has increased
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Conclusions

Yes, animals do have a role in future food systems

They should convert low-opportunity biomass in
valuable food, manure & other services

High-income countries should reduce their consumption
of animal-source food

Exact role requires more food systems research
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Thanks!!!

Friends

FAAP

“Everything should be made as simple as possible, but not
simpler”
Albert Einstein
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Its not only about proteins

Schader et al., 2015 1

Van Zanten et al., 2016 4

Ro66s et al. 2017b

Current ASF -

Schader et al., 2015 -

Van Zanten et al., 2016 4

Ro66s et al. 2017b

Current ASF 1

Protein

Zinc

Energy (kcal) Calcium Iron
Folate Vitamin B12 Vitamin A

0 25 50

75100 0 2550 75100 O 25 50 75100 O 25 50 75100
Contribution to the daily requirement (%)

Milk . Beef . Eggs

Chicken Pork
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Transition

®* Built a common future about the role of animals
®* Metrics at interlinked scales
* Stimulate show-cases

®* Create incentives & overcome barriers
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Animal Production 2.0: enough for all

Trends in EU production volume
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Animal Production 2.0: enough for all

Trends in EU production volume - broiler meat

Chicken meat
800

600
400

200

0

1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016

27



m2/ persoon / jaar
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Eat with less impact

intake

1985-89 2006

intake Recommended vegeta-

rian

vegan

2t Sugar

2 Vegetal oils, margarine
i.: Potato products

#: Nuts & seeds

=t Fruits

¥ Legumes

& Vegetables

izt Grains

M Fish products

= Egg products

W Meat products

B Vegan milk products
@ Dairy products (in whole milk eq.)
O Low-fat dairy products
@ High-fat dairy products
B Butter
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Direct competition

World grain World arable
production land
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Indirect competition

Agricultural land

Y A T

Marginal land
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