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Food system challenges: past, present, future
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Source: FAO 2015, FAOSTAT



www.fibl.org

Contribution of agriculture to the planetary boundaries
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Source: Campbell et al., 2017, Ecology and Society 
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Environmental impacts of our food system
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Source: Springmann et al., 2018, Nature
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FEED WASTE FOOD
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Climate change and agriculture

16 August 2021Source: Arvis et al., 2020, 
European Environment Agency
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Planetary Health Diet

Source: EAT-Lancet report: Planetary Health Diet
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10 elements of agroeoclogy

FAO 2018
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Seufert et al. 2012

Yields
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Nutrient supply

Barbieri et al. 2021
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Circular food system
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Plant protection

The use of broad-spectrum insecticides against larvae of cabbage 
moth (Mamestra brassicae) has negative effects on aphid parasitoids. 
As a result, severe aphid infestations may build up, necessitating 
further insecticide applications.
 main problem of conventional farming: all problems are considered 
separately; the view of the whole system is missing

13© Claudia Daniel 2021
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Plant protection strategy in organic farming

• Systems approach
• Inclusion of ecosystem services
• Focus on preventive measures
• Selective measures
• Biocontrol
• Physical control measures (nets)

© Claudia Daniel 2021
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Nature conservation measures: 
extensification of land uses, biotope networks

Cultural and management practices: 
Crop rotation, cultivars, timing

Functional biodiversity: wildflower strips / 
companion plants to enhance antagonists

Inundative or inoculative biocontrol: 
release of beneficial organisms

Direct control: insecticides, 
pheromones, physical measures
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Plant protection strategy in organic farming
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Example: Biocontrol

• The use of spinosad against 
codling moth kills parasitoids of 
the woolly apple aphid

• Mass propagation of the woolly 
apple aphid cannot be controlled 
by organic insecticides

• Use of selective granulose viruses 
against codling moth is more 
reasonable

© Claudia Daniel 2021
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Schader et al, Interface Royal Society 2015Sc
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Bild: FiBL

Mixed farm
(arable)

Cabbage, 
etc.

Salad, etc.

Carrots, etc.Pumpkins, 
etc.

Green 
manure

Vegetable farm

Forage
maize

Soy

Winter 
wheat
(green

manure)

PotatoesWinter 
barley

Temporary
grassland

Temporary
grassland

© FiBL, BioSuisse 2016; Pictures: FiBL

Crop rotations
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Gattinger et al. 2012

Soil carbon
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Muller et al, 2017

Agroecology – naturalness - examples

- Organic agriculture
- Agroforestry
- Permaculture
- …
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Organic 
agriculture

iii) Triggering continuous improvement
of mainstream systems

i) Supporting organic
systems while improving

their performance

Sustainability (various dimensions)

Situation today

iv) Raising
legal 
requirements
and industry
norms Global 

agriculture
and food
systems
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ii) Increasing the demand for 
more sustainable products

Policy levers driving sustainability in global agriculture

Envisaged future

Eyhorn et al. 2019
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Agroecology and human health
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How to measure impacts on human health of different food choices?

Are food products from agroecological production systems healthier? 
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Dietary indices: Alternate Healthy Eating Index
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Source: Chiuve et al., 2012, The Journal of Nutrition 
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Benefits for human health

Some evidence on organic food products and 
- Nutritional value (higher)
- Exposure to antibiotic resistant bacteria (lower)
- Pesticide residues (lower)

16 August 2021 24
Source: Popa et al., 2019, Trends in Food Science & Technology
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Agroecology, soil biodiversity and human health
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Source: Wall et al., 2015, Nature
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Land-use management, soil biodiversity and 
human health

16 August 2021Source: Wall et al., 2015, Nature
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Conclusions

Key for sustainable agriculture and healthy food systems are: 

- «No nutrients are for free»
- Solutions on how to fertilize the production 

- «Simplification does not pay off»
- Good management of the relevant ecosystem processes

- «Sustainable food production is not possible without healthy and 
sustainable food consumption»

- Holistic approaches are needed to manage closely interlinked 
production and consumption aspects
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