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Motivation?
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Goals of the project

m Overall goal: provide better and updated inventories and
Impact assessment as a discussion and decision basis

m Content: integrate

m New modelling of N-emissions and of GHG-emissions from land
use change

m New inventories (crops, conversion technologies, fossil
reference)

m New assessment methods
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Summary of changes for biofuel calculations
Life cycle stage Inventories Change

Cultivation All Harmonization of N-emission calculations

Oil palm, soybeans,

: New LUC calculations
sugarcane, jatropha

Palm fruit CO,
sugarcane CO, New crop inventories
alfalfa, jatropha
Fossil ol : : :
: Oil sand New inventories
production

_ Methane pathways _ _
Processing o New inventories
Jatropha biodiesel

Update of EURO 3 inventories (update of

Operation All inventories : e .
consumption and emission profiles)
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ReCiPe Midpoints & USEtox results per v.km

Midpoint impact
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Results Swiss ecological scarcity method (selected pathways)
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m High variability
among the biofuels

m Agricultural step is
very important

m  Results very much
influenced by
nitrate and heavy
metals

m Few biofuels better
than reference,
even SCO
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ReCiPe Endpoints Europe (H/A)
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Comparison with 2007 results — GWP 100a IPCC 2001

Natural gas
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Comparison with 2007 results — UBP 2006

Natural gas

Fossil gasoline, low-sulfur Result Zah 2007

Fossil diesel, low-sulfur B Results 2012

m  Update of nitrate
emissions (rye, soybean
US & BR)

m Update of LUC

calculations (Soybean
BR, Palm fruit MY)

m  New methanisation
processes for slurry and
wood
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GHG emissions vs. total environmental impact

300 Soy beans, BR
o Methane
/o Ethanol
XME
fossil
E 250
= # from ressources
5_9 m from waste
@
o
¢ 200
m '
o il palm, MY
—
el
O
4]
o
§ 150 ' Jatropha intensive, N
— Wheat, US
E Rye, EU
=
o)
= Diesel, SCO Petral, SCO
E 100 Corn, US
= Rape IP, CH Petrol, conv.
= Sweet Sorghum, CN Natural .
c Sugar cane, CO Rape conv. DE ural gas Diesel, conv.
2 Sugar cane, BR._
i Soy beans, US Alfalf
© 50 Oil palm, CO ’ a grass
.E P Sewage sludge
Jatrophalfence, AFR Catte shuy Sugar beet, CH
Wood chips
0
0 20 40 60 80 100 %

greenhouse gas emissions

Discussion forum LCA, Bern-Ittigen, 23rd April 2012



Outcomes: Trends In inventories

m Trends in Feedstock and Process Development

m Environmental profile of new crops depends a lot on cultivation
methods and land use change

m Improvements in methane technologies - trend to reduction in
GHG

m Trends in fossil fuel

m Environmental profile of oil sands (even without assessment of
tailings) shows higher impacts than conventional oill

m |mpacts of production are buffered by emissions in use
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Outcomes: Trends in methodology development

m Inventory modelling
m Overestimation of N,O and underestimation of nitrate in the past
m Underestimation of land use change emissions until now

m |[PCC factors

m New factors lead to lower results even If nitrate emissions are
higher (factor for nitrate volatilization 3x lower)

m Modelling of N, O still very uncertain
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Impact assessment: two methods — two outcomes?

= All methods agree on
m Importance of the agricultural phase
m High variablility of biofuel pathways
m Importance of LUC
m Methane from waste as a preferable option

m Midpoints indicator only favourable for biofuels with
respect to GWP, fossil depletion, ozone depletion,
natural land transformation (where no LUC)

m Endpoint methods - different models & weightings

m UBP: nitrate, heavy metal, phosphate, N,O

m ReCiPe: fossil depletion, climate change, natural land
transformation
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Indirect effects?
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Conclusions

i B

Biofuels allow the reduction of fossil fuel use and
climate change impacts but with the risk of shifting
Impacts and creating new environmental problems

The study confirms the high diversity in the impact
patterns of biofuel pathways and therefore the necessity
of assessing biofuel projects with specific data

If biofuel feedstocks are grown on agricultural land,
measures preventing indirect effects (iILUC) must be
taken

Potential for biofuels with no LUC and no ILUC is
assumed to be limited
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