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New targets

• Chemical industry ..
• Materials ..
• Air France-KLM 2030 target: 10% SAF 

(sustainable aviation fuel)
• World’s largest SAF user in 2022, using 17% of 

global supply (0.6% incorporation)



Availability: S2Biom



Issues

● Availability: food vs fuel

● Indirect land use change

● Sustainability

● GHG emission reduction



Searchinger et al.(2008)
● Trade and market response narrative

● Driver: policy => increased demand 

● Price effects => drop in exports

● Land effects in Brazil



Statistics (2005-2015)
● Increased demand but also supply (DDGS)

● Price fluctuations, but no drop in exports

● Land effects in Brazil but no link

Langeveld et al. (2022) . IEA Bioenergy



Analytical framework

Source: Langeveld etal. (2022) IEA Bioenergy 

● Global trade = transfer

● No change in trade 

-> No transfer

Source: FAOSTAT



Data (2000-2021) 

Corn area increases but cereal area is declining
No lasting effect on corn exports
Cereal output per ha is increasing

Langeveld et al. (2014) Land use, crop management and impacts of biofuel production. Routledge



Since introduction of major biofuel targets in 
2005:

• Number of undernourished has declined

• Share of undernourished dropped from 12 
to 9%

Food vs fuel??!

Food vs Fuels



Adressing real problems
Major problems in crop production 
and agriculture
• Water pollution 
• Soil erosion

Can we address them with new 
fuels??! Cropping calendars for wheat in Southern Italy and Spain, 

where fallow periods offer the opportunity for (biofuel) cover 
crops



Water pollution

(Oilseed) cover crops reduce water pollution 
as compared to bare soil

• Plant stores available nutrients 
(released the following season)

• Less nutrients are available for loss 
via leaching and runoff

• Cover delays the onset and intensity 
of runoff (10-98% reduction in runoff 
volume)

Blanco-Canquí (2018) https://westerncovercrops.org/



Soil erosion

Erosion in Italy is estimated to cost €619 
million per year in productivity losses

Cover crops proven to reduce erosion
• Cover reduces impact of water and 

wind

• Roots hold soil in place
• Increased soil organic matter has 

long-term effects on erodibility
Effect of a winter cover crop on a Nebraska 
field

Panagos et al. (2016)



Soil erosion
Still, cover crops are scarce in some of the 

regions hardest hit by erosion

The prevalence of cover crops, as indicated 
by the likelihood of their presence in 
arable land pixels, is:
• Castilla la Mancha, Spain: <1%
• Sicily: 0%
• Netherlands: 31%

Satellite-based modelling reflects a low prevalence of 
cover crops in Southern Europe



Satellite data and groundwork

Link local soil, weather and 
crop production 

A list of weather stations in Italy (CLIMWAT) Soil erodibility based on texture and 
organic matter content

More 
erodible

Less
erodible



RUSLE
Bosco & de Rigo (2013) mapped 
individual RUSLE factors across 
Europe

C factor based on
◦ Percent soil coverage
◦ Fraction of year of each coverage 

stage

K factor based on
◦ Soil texture
◦ Soil organic matter

https://figshare.com/articles/dataset/Land_Cover_and_Soil_Erodibility_whithin_the_e_RUSLE_Model/856670


K (erodibility) factor in RUSLE

Using rUSLE, we see organic fertilizers could increase soil organic matter content from 2.3% to 
2.4%, we see a decrease in erosion via the K factor.

Assuming constants for other values of the RUSLE, this small increase in soil organic matter (SOM) 
can reduce annual erosion by 1.77%, meaning a 19% reduction over 10 years.

The introduction of a cover crop is also proven to increase soil organic matter

Increasing SOM, from introduction of a cover crop, has environmental and 
monetary value.



Discusion
● New targets, old issues
● No food vs fuel

● Indirect land use change cannot be 
demonstrated

● More agronomic work is needed
o Cropping systems analysis: windows of 

opportunity

o Soil and water issues

o TRL 8 or 9



Conclusion
● Old issues : a huge trap

● More groundwork is needed

● Quantified data are called for

● Let’s get going
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Soil erosion
Erosion largely determined by cover and organic matter (organic 
matter reduces erodibility, K)
Higher C, K = more erosion

Iberia Netherlands Sicily



Safe residue removal
● Removal is net result of 

o Nutrient removal

o Soil OM replenishment

● Safe removal rate depends on

o Current SOM concentration -> 2% mineralisation

o Residue yield (ton/ha)

o Share of EOM in residues

o Soil texture -> clay

Gan et al. (2014) An Agent-Based Modeling Approach for Determining Corn Stover Removal Rate and Transboundary Effects 
Environmental Management (2014) 53:333–342.



SOM replenishment
● SOM concentrations vary

o Depend on moisture, temperature and supply

● Depletion is estimated at 2% loss per year

● Safe removal rate depends on

o Current SOM concentration

o Residue yield (ton/ha)

o Share of EOM in residues

o Soil texture

Rusco et al. (2021) Organic matter in the soils of Europe: present status and future trends. European Soil Bureay; JRC ISPRA


