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What are we going to eat at Xmas dinner? 

2



How was/is food produced at the 
global scale during our life-time? 

3Source, FAO, 2015



How is the global food system organised ?

4Source: Metabolic, 2017. The global food system: An analysis



5Source: D’Odorico and Mull 2014. Nature Geosciences



Land use

6Source: FAO 2025. The state of food and agriculture 2025



Land use change (2001-2023)
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Source: FAO 2025. The state of food and agriculture 2025



Water use 
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km3/year



Water use 

9Source: World Development Indicators, Consulted on 10/11/25 



Water use in Europe

10Source:Water use in Europe — Quantity and quality face big challenges, EEA, 2018 (update 2023)



Global water footprint for food production
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Water use
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Water stress at global scale
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Source: https://ourworldindata.org/, 28/2/2025

https://ourworldindata.org/
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Virtual water transport at global scale

Source: D’Odorico et al.  2018. Geophysical reviews
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Virtual water transport at global scale

Source: D’Odorico et al.  2018. Geophysical reviews



Fertilizer use 
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Source: Our world in Data, 2025 (Consulted  on 21/11/25)



The N problem in a nutshell
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Unreactive N (N2,…)

Fossil fuel combustion (25 Tg/year)

Fertilizer production (100 Tg/year)

Legume and rize cultivation (35 Tg/year)

Reactive N (nitrate, ammonia, …)

Groundwater Vegetation Soil

(160 Tg/year)



Plant protection products
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Source: Our Wold in Data, 2025 (Consulted  on 16/11/25)
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Source: FAO,2024 The State of Food Security and Nutrition in the World 2024

Not really a success story
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Source: FAO,2024 The State of Food Security and Nutrition in the World 2024

Not really a success story
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Not really a success story
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In the studies at ELI-UCLouvain
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Source: EU, 2025. COMMISSION STAFF WORKING DOCUMENT EU Overview Third 
river basin management plans

In Europe
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Source: EU, 2025. COMMISSION STAFF WORKING DOCUMENT EU Overview Third 
river basin management plans

In Europe
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river basin management plans

In Europe
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Source: EU, 2025. COMMISSION STAFF WORKING DOCUMENT EU Overview Third 
river basin management plans

In Europe
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Source: EU, 2025. COMMISSION STAFF WORKING DOCUMENT EU Overview Third 
river basin management plans

In Europe
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Source: Melkveebedrijf.nl. Consulted on 22/11/25

In Germany
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Source: Kim et al., 2017, Science of total environment

Impacts
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Source: Dankhar et al, 2023, Materials Today, Proceedings

Impacts



31Source: Cannarella et al, 2025, HEAL

Impacts
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Source: Lords, S. 2023. FAO Agricultural Developmenent EconomicsTechnical Study 31

Impacts



33Source: Metabolic, 2017. The global food system: An analysis

It’s a wicked complex problem



Agency space: Yes we can! 
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35000 decisions a day… 
Are you taking the good decisions ?
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Changing diets

38Source: Tuomisto and Taxeira, 2011. EST. https://doi.org/10.1021/es200130u
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Conservation – regenerating –
ecological agriculture 

Criterium Conservation 
agriculture

Agro-ecology Regenerative
agriculture

Bio-
agriculture

Use of 
pesticides

Sometimes
authorized

No Limited or 
avoided

Forbidden

Labour No Limited No Sometimes
Official 
certification

No label No label Sometimes Label

Main 
objective

Soil
conservation 
and 
production 

Integrating
ecology and 
agriculture

Restaure 
ecosystems

Sustainable
and healthy
production

Social –
political
approach

Weak Strong Moderate Moderate
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Irrigation practice

41

Soil moisture monitoring with engaged farmers in 9 different field parcels in the Siliana basin. Source: Amani Belhaj,  
Vanclooster et al, 2023. Work in progress



Irrigation practice

42
Observed soil moisture in top soil of 9 different field parcels in the Siliana basin. Source: Amani Belhaj,  Vanclooster et 
al, 2023. Work in progress



Irrigation practice

43
Observed soil crop evapotranspiration in the Siliana basin using remote sensing technology. 
Source: Amani Belhaj,  Vanclooster et al, 2023. Work in progress



Irrigation practice
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Irrigation practice 

45Source: Gbedourou et al, 2025. AGWAT



Effect of cover crops on N leaching

46Source: Alonso-Ajuso et al., 2018, EST 



Effect of cover crops on N leaching
and economic benefit

47Source: Gabriel et al., 2013, Agricultural systems



Effect of cover crops on pesticide 
residues

48Source: Vandevoorde et al., 2024



Effect of cover crops on pesticide 
residues

49Source: Vandevoorde et al., 2024
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PFAS

51Source: SPW, 2025



PFAS : The Flanders case

• Biomonitoring of PFAS since 2006
• PFAS are found in 99% of blood samples
• Recent study on PFAS in teenagers living near 3M 

production site: 
– Correlation found with PFAS levels and delayed

puberty
– Immunity response effects
– Liver toxicity
– Etc..
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PFAS

53



54



55Source: Herrero et al., 2020. Nature Food.  https://doi.org/10.1038/s43016-020-0074-1



56Source: WallOnMap, 2025

Monitoring capacity



57
Source: EU, 2025. COMMISSION STAFF WORKING DOCUMENT EU Overview Third 
river basin management plans

Monitoring capacity



Phasing out: Brusselean sands, Wallonia

58Source: Verstraeten et al., 2025 



Phasing out: Brusselean sands, Wallonia

59Source: Verstraeten et al., 2025 



Phasing out: Germany

60Source: Melkveebedrijf.nl. Consulted on 22/11/25



61Source: Hull, S.D,  et al.,  2023. Env. Research
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