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Human nutrition and carrying capacity of the planet
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(Unsustainable) livestock “
‘ Preservation of the Earth system

within safe boundaries

Political challenges: Paris Agreement (2015), reduction of livestock
production and meat consumption part of the emission targets of
many countries.

Societal challenges: Rising ethical concerns. 1‘ Py ’:;'!g
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* The ability to travel
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time.
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Global methane emissions in 2021
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GHG emissions low-input versus high input farming per kg
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Achievement of the 20th century: Decoupling population growth FAO 2050
from agricultural land growth. 56 % Food

GAP
/

+ 593 mio ha utilised agricultural
7 Human Population area (UA_A)
+ 401 mio ha grassland
+ 192 mio ha cropland

Total utilised agricultural area (UAA)
,Green Revolution”

Billion “ * Nitrogen and phosphorus;
* Crop protection;
* Herbicides;
* Plant and animal husbandry;
* Irrigation;
* and other technical
Arable cropsland measures.
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Recommendation of the UNFSS 2021: Boost nature-positive production

1. Protect natural systems
from new conversion
for food production §

2. Sustainably manage
existing food
production systems

3. Restore and rehabilitate |
degraded systems for food
production & E

Hodson de Jaramillo E., Niggli U., Kitajima K., Lal R. and Sadoff C. (2023): Boost Nature-Positive Production. In: Von Braun J., Afsana K.,
Fresco L. O., Hassan M.H.A. and Torero M. (eds.) (2023): Science and Innovations for Food Systems Transformation, Springer Open
Access. https://doi.org/10.1007/978-3-031-15703-5_2
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@® Goal/objective

Productive farming systems
that use, but do not
consume/destroy, the
natural resources of soil, »
water, air and biodiversity
(natural capital).

® Knowledge we
can mobilise

To do this, we need
traditional knowledge,
farming experience, farmer
entrepreneurship and h
scientific innovation.
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@ Ways to achieve this

Numerous "soil-less" production systems.
Improved techniques such as minimum tillage.
Integrated Pest Management(IPM).

Integrated Production (IP).

Low Input Agriculture (LIA) or Precision Farming.
Organic farming.

Low External Input Sustainable Agriculture (LEISA).
Organic farming & reduced tillage.

(Organic) mixed cropping.(Organic) Agroforestry
systems.

(Organic) Successional agroforestry systems.

Sustainable sufficiency food systems with a high
proportion of plant proteins and 50% less food waste.




Comparison of the aggregated environmental impact (ReCiPe) between a reference
scenario (=today's diet) and a food pyramid scenario (-69 % meat)

Levies/taxes on sugar,
fat, meat (true cost
health).

Higher VAT.

Children "School of
food".

Supply management in
food retailing.

Large "fear" campaigns.

Advertising bans.
Incentives or
regulations for catering
and gastronomy.
Liability lawsuits.
Subsidies for extreme
animal rights activists.
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Umweltwirkung Agroscope, Bundesamt fiir Landwirtschaft



Vegane nutrition 100 %?
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Per unit area, legumes provide 2x more protein than milk
and 20x more than meat.

Meat has very high protein quality (lysine, threonine,
methionine, B vitamins (B12), vitamins A, D, K2, iron, zinc,
selenium, long-chain omega-3 fatty acids, etc.).

What do we do with the permanent grassland and clover-
grass in the crop rotation?

What do we do with the byproducts of the processing
industry (bran, press cake, pomace etc)?

What do we do with the food waste?



The solution is sufficiency: but there is nothing to suggest that a sufficiency scenario
will ever happen: Trends in global soybean, pig and chicken production 1961-2020

“The world has enough for everyone's
need, but not enough for everyone's
greed.”
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bination of partial
solutions:

* Organic 0-100 %
land area

* FoodWastage 0-
50 % reduction

* Cereal concen-
trates: 0-100 %
reduction

* Global warming:
zero, medium high
negative impact on
yields

Muller, A, Schader, C., El-Hage Scialabba, N.,
Hecht, ]., Isensee, A, Erb, K.-H., Smith, P,
Klocke, K., Leiber, F, Stolze, M. and Niggli, U.,
2017, Strategies for feeding the world more
sustainably with organic agriculture, Nature
Communications October/2017.



Composition of the global livestock diet (6 billion tones dry matter)

Other edible, 1%

Grains, 13%

Stores 63.5 Mt of CO,
=20 % of the worlds
soil organic carbon

Other non edible,3%

By-products, 5%

O

Grass and leaves, 46%

Oil seed cakes, 5%

Fodder crops, 8%

A. Mottet A, C. de Haan, A. Falcucci, G. Tempio, C. Opio, P. Gerber (2017)
Crop residues, 19% Livestock: On our plates or eating at our table? A new analysis of the feed/food

. debate. Global Food Sec. 14, 1-8.
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Grassland: hotspots of biodiversity and habitat quality

Forest Meadows Cropland Settle- Alpine High
ments pastures mountains

¢ Vascular plants 21 +/- | 35 +/- | 15 +/-1 19 +/- 1 42 +/- | 21 +/- |
E Mosses |5 +/- 1 6 +/- | | +/-0 5+/-1 19 +/- 1 13 +/- 1
% Snails 9 +/-1 6 +/- 1 3 +/- 1 6 +/- | 3+/-1 3+/-1
2

Biodiversity monitoring Switzerland

=» Agronomic solution: Graduated intensity of grassland management.




Consequence of climate change: overgrazing, soil depletion and erosion,
hunger
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Conclusions

* The challenge of feeding 9-10 billion people is huge;

* Sufficiency, veganism and organic contribute to solving the problem, but are
unrealistic or overestimated;

* Grasslands - although inefficient in conversion - are an irreplaceable natural
source of human protein and energy;

* Ruminants can convert non-edible biomass; therefore, dairy products are
essential for food security.

e Sustainable grassland is an important carbon store and biodiversity hotspot.

* Meat consumption - mainly from monogastric animals - should be
significantly reduced.
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