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Learning Goals

• You can explain how reducing the size of the food system 
allows for sustainable production. 

• You can explain why sustainable agriculture cannot be 
addressed independently of consumption patterns.

• You can explain why results-based incentive schemes are 
particularly challenging in agriculture.

• You feel invited to think about your role as scientists in 
addressing complex sustainability challenges related to 
agriculture and food.
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Muscat et al. 2021
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Galloway et al. 2021
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Fowler et al. 2013



9

IP
B

E
S

 2
02

2



10
Breure et al. 2025
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Stockholm Resilience Center 2023



13

Stockholm Resilience Center 2022

R
a

w
or

th
 2

0
17



14
FAO/SOFA 2023
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Galloway et al. 2021, and own presentation

What would be needed



16

G
ris

co
m

e
t 

al
. 

20
17



17

IP
B

E
S

 2
02

2

Nothing changes….



18

B
F

S
 2

02
4



19



20

State of Food and Agriculture SOFA 2023 –The FSEC Report

How to rather not communicate….
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Photo: JOHN MACDOUGALL / AFP



23El Benni et al. 2022

6 hours…
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ScienceDaily 2007; Photo: Chengyan Yue / jp.123rf.com  
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Godfrey et al. 2010; Früh 2016
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Policy approaches

• Results-based payments 

• Carbon Credits
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Soil Organic Carbon (SOC)

Krause et al. 2024
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SOC

• Avoiding loss is central (and difficult – and with changing 
climate, increasingly more biomass is needed to stabilise SOC 
levels)

• Building up SOC is challenging, difficult to measure and takes 
very long – but there are many known practices with good 
performance
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Misusing / wrong expectations towards science as a toolbox 
for quick fixes

• Measure SOC changes over 3 years

• Cheap and fast SOC measurement – ideally with remote sensing

• Narrow system boundaries (what about N2O in relation to SOC?)

• Narrow indicators: one goal only, ideally capturing efficiencies while not 
addressing trade-offs
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Policy approaches

• Reductionist approaches

• Simple efficiency measures 
• SBTi
• product-based footprints (e.g. PEF)
• etc.
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Land requirements of plant-based methane inhibitors 

% of Swiss agricultural land needed to realise the effects in the total cattle population of Switzerland. blue: % of arable land, brown: % of pastureland

157 102 72 184 107 133 83 131 11 90 130 587 56

Source: Florian Leiber
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Ruminants

• Do not start with methane emissions from enteric fermentation and the 
question on how to reduce those, 

• rather start with the grassland areas and animals kept on those and then 
address, how methane emissions may be reduced given this context:

1. Contribution to food security from grasslands
2. Productive use of national resources
3. Conserve grassland resources through sustainable use
4. Conserve soil carbon stocks
5. Conserve and support biodiversity
6. Animal welfare
7. Only if all this is met: reduce methane

Source: Florian Leiber
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Bühlmann et al.
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Footprints
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Wege zu einer 
klimaneutralen 
Biolandwirtschaft 
in der Schweiz -
eine Studie des 
FiBL in 
Abstimmung mit 
Bio Suisse, 2022

Footprints

• Follow the wrong narrative

• Misguided systemic thinking
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Todays and future 
business as usual food systems

40

• 3000 kcal per capita and day (global)
• 35-40% protein from animal sources

• 30% food waste and losses
• High shares of feed from croplands 

• EU: 60% of croplands is used for feed production
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Muscat et al. 2021
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Size 
of the 

food system

46

We know what to do for
being able to build on 

agroecology
for sustainable food systems:

• less waste and losses
• less feed from cropland
• less animals (dietary change)
• (less fossil energy)

• less nitrogen
• less pesticides
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Ponisio et al. 2014

Yields
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FAOSTAT 2024

Yields

Wheat yields in different countries
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Postharvest diseases and losses

Share of global post-harvest losses by commodities

Amjad et al. (2023)
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Yields need to be addressed in a much more encompassing way

• Yields in organic production systems are not too low for ensuring food security, yields in conventional 
agriculture are rather too high for allowing for sustainability.

• Footprint indicators per kg product do not tell the relevant story:

• Impacts are relevant in a landscape context not per product

• A per kg footprint is not helpful, the per ha footprint is central

• If at all: follow a total factor productivity (TFP) approach as suggested by the OECD

• A truly systemic approach is needed:

• Agroecological approaches aim at performing well on many indicators, not maximal on a single one

• The core are not annual single crop yields but what is produced from a landscape over several 
years AND ENDS UP on the plate of consumers (waste!)

• Metric: not biomass, but rather calories/protein for human consumption
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Business Plans

• Keep market share in 2050 with only 50% of livestock products as today

• Support organic agriculture to ensure high water quality for bottled water.
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Consumers 

• No conventional vine (check Sprint results! Copper!!)

• Support organic agriculture to ensure high water quality for bottled water.
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Further…..

• XXXX
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Conclusions I

• Business as usual is no option for future food systems –
but changing to agroecology on the production side without 
any other changes is neither. 

• Making the food system smaller is the key leverage point 
for achieving sustainable food systems 

• Circular food systems – role of animals
• making food systems smaller provides the room to produce 

less intensively with lower yields without compromising 
food security; 

• we know how to achieve this technically. 

• Sustainable agriculture requires talking about 
consumption; 

• we need to adopt a food systems perspective to utilize the 
sustainability potential of agroecological practices.
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Conclusions II

• Search for no-regret solutions
• we know enough regarding agronomy and biophysical 

flows – but not concerning social dynamics

• Assure that incentive schemes really fit to the 
complexity of the systems to be regulated.

• Develop new narratives – e.g. on the role of yields
• From efficiency to sufficiency/systems thinking
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Conclusions III

• Avoid ideological approaches – not only agroecology 
may play role

• We need fundamental changes and it will hurt
• some production systems may just have no future (e.g. 

intensive feedlot dairy - like brown coal mining)

• Talk about power

• Do good science and be a self-confident scientist
• Engage in science-society dialogue
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