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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)




Theoretical potential

Land use; displacement effects Feedstock type; trade- offs
: Technical potential
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e Availability: food vs fuel

e Indirect land use change Under New Guidance, “Sustainable”
Aviation Fuel in the US Could Be Anything
But

e Sustainability

® GHG emission reduction
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Searchinger et al.(2008) [EEEEar

Y Tr a d e an d mar ket res p onse narra tive U.S. corn Additional corn demand is 138 million tonnes; anly 20% of which is covered by
ethanol yield improvement. Corn area increases with 8.5 million ha.
° D rive r p 0 | | Cy = | ncrease d d eman d pnoductlon Increased ethanol production requires additional 12.8 million ha U.S. cropland
® Price effects => drop in exports e
cmp pﬂces' Increase of domestic prices with 62% by 2015
e Land effects in Brazil Rissock

U.S. trade Decline in exports (corn: -62%, wheat: -31%, soybeans: -28%, pork: -18%,

chicken: -12%)
m Yield
B Area
Brazil increasing crop cultivation; conversion of 10.8 million ha of land:
m Trade China and India (2.3 million ha), Brazii (2.8 million ha) and Africa (0.8 million ha)




Statistics (2005-2015)

® Increased demand but also supply (DDGS)

® Price fluctuations, but no drop in exports

e Land effects in Brazil but no link

G

® Yield

H Area
Animal feed

m Trade

B Other

Statitstics

U.S. corn
ethanol

production

Crop prices,
livestock

U.S. trade

Brazil

Increase in corn use by 92 million tonnes.

Corn price went up by 75%

Corn feed use declined by 20 million tonnes but DDGS output
increased by 29 million tonnes (feed availability increased by 9
min tonnes)

Corn export declined with 0.7 million tonne.

Corn production has gone up by 50 million tonnes.




Analytical framework
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Corn area in the USA
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Cereal area in the USA

_gs(l
Corn area increases but cereal area is declining =
No lasting effect on corn exports e e s
Cereal output per ha is increasing

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




Number of undernourished people biomess.

Food vs Fuels

Undernourished population, million
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Since introduction of major biofuel targets in o
2005: 100
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* Number of undernourished has declined BE o BTSSR o g2 naNa853Y
+  Share of undernourished dropped from 12 o EpsNenss Source ; FAOSTAT

to 9%

Share of undernourishment globally (2000-2022) biomass.
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Streetlight effect S0
From Wikipedin, he ree encyeclopeda S8EE8HE88855583¢888¢8¢8¢88§¢8
The streetlight effect is a type of observational bias where people only look for whatever they are searching Tne frame, years Source : FAOSTAT

by looking where it is casicst.l' 1121131




Adressing real problems

M%{'orp_roblemsincropproduction o L I I I R I o I I L
and agriculture Southern
Italy
- Water pollution Span
- Soil erosion
Growing season Cover crop window

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)

® |ess nutrients are available for loss
via leaching and runoff

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

Blanco-Canqui (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)
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Soil erosion
Fraction of cover crops (%)
Wl 0-5%
B 5-10%
[ 110-20%
[ 120-50%

M >50%

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%

X
% i

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




Satellite data and ground
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Soil Erodibility Factor
(K factor)
0.08 (high)

0.01 (low)

Cover Management Factor

Bosco & de Rigo (2013) mapped Cracton
individual RUSLE factors across l '

Europe Bl 0.001 (low)

C factor based on
°  Percent soil coverage
°  Fraction of year of each cover:
stage

K factor based on
o 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
e No food vs fuel

e 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 TRL8or9




Conclusion

® Oldissues :a huge trap
® More groundwork is needed

e (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

~ e TE

Cover Management Factor ¢ ‘?f -
(C factor) P SRS

l 0.5 (high)

B 0.001 (low)

Sicily

Soil Erodibility Factor
(K factor)
0.08 (high)

l 0.01 (low)
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Safe residue removal
§ o
e Removal is net result of 3 %
o Nutrient removal ;:i: = NicOllet == «Clarion === Canisteo
o Soil OM replenishment T s 2 35 4s 55 s 75 85 95

Stover removal (%)

e Safe removal rate depends on

Fig. 3 Total marginal cost of corn stover removal by soil type in Palo
Alto County. Iowa (including the costs of soil erosion. nutrient loss,

o Current SOM concentration -> 2% mineralisation ™ sover harvesting)
o Residue yield (ton/ha)
o Share of EOM in residues

o Soil texture -> clay
biomass -

re sgggr‘cﬁ 4
Gan et al. (2014) An Agent-Based Modeling Approach for Determining Corn Stover Removal Rate and Transboundary Effects



SOM replenishment

e SOM concentrations vary

o Depend on moisture, temperature and supply
® Depletion is estimated at 2% loss per year
e Safe removal rate depends on

O Current SOM concentration

o Residue yield (ton/ha)

@) S h are Of E O M | nres | d ues Figure1  Influence of temperature and moisture on soil organic mater

content in Europe

o Soil texture

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



