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World’s Bioethanol and Biodiesel
Production

World biofuels annual production
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Goal of Study

To appraise jatropha as an
energy crop in the realm of
biofuels
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Life Cycle Assessment
LCA tool
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Jatropha process tree (LCl)
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Fuel-Food Dilemma




The Dilemma

Increase in biofuel demand due to oil prices
Increase

2007—-08 world food price crisis
Intensive agriculture
Shortage of agricultural land



LCA contribution to the dilemma

Attributional Consequential

Attributional and consequential modelling



Study area

} . L

P_ORT;.(..( SPAIN f

' “Ceuta (SP)
Tanguer oTétouan Nador/
Melilla (sp.)
Oujda
J RABAT Jenia g, =4
NORTH  Casablanca,, *Meknés

ATLANTIC Mohammedia Bou

" Arfa.
ki o OCEAN JSafi
ey / Marrakech
: ‘YWA DOuarzazat
“yAgadir
-
! ’ ALGERIA
- . 4‘ " 5 Tar'
; t r ) . ~ bms Tah
A ~
Western Sahara 0 100 200km
0 100 200 mi




Local Stressors
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LCA possibilities

Water use vV

Land use change ‘. X
Nutrients management v
Control of pest-diseases X
Optimal use of by-products ¢/

Recycling loops ¢/

Other analytical tools or research methods can be employed !



Outcomes of the study

Study-area driven:

to calculate and determine the major environmental burdens along jatropha
biodiesel life cycle

to compare jatropha-based system with a conventional fossil fuel-based system in
terms of environmental performance

to make system optimization suggestions

Methodologically driven:

to address methodological issues when applying LCAs to energy crops

to propose/ derive a “prototype” methodological approach about jatropha LCAs,
based on case-specific characteristics

to list sustainability criteria as lessons learnt from the LCA study




Recommendations

Complete system
Consistent analysis
Discrepancies and uncertainty

Model for optimization with complete criteria
set

Use of LCA along with other analytical tools
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Life Cycle Assessment Framework

Lif Cycle Assessment Framework
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Consequential — Attributional LCA

e UNEP/SETAC (2011). Shonan LCA database guidance
principles:
— Attributional approach: System modelling approach in which
inputs and outputs are attributed to the functional unit of a

product system by linking and/or partitioning the unit processes
of the system according to a normative rule.

— Consequential approach: System modelling approach in which
activities in a product system are linked so that activities are
included in the product system to the extent that they are
expected to change as a consequence of a change in demand for
the functional unit.



