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U.S. Carbon Dioxide Emissions

m Electricity
B Transportation
Industry
m Residential & Commercie

m Other (Non-Fossil Fuel
Combustion)

source: U.S. Emtp:/ WWW.epa.gov/climatechange/ghgemissions/gases/co2.html
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Prudent Approach

A CAspecific lifecycle analysis for every fuel
pathway

I Modified GREET

A Assess indirect impacts in a new way
I ILUC relatively new to the literature
I EPA had tried it, but with different method
I CARB adopted GTAP from Purdue
I Expert Working Group to review & improve
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Industry reaction
A Wait! What?

A Industry goals avoid indirect impacts

Alf wedre going to do

AIn the long run, it is a powerful way to
guantify our benefits.
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USEPA soy biodiesel direct GHG benefiB5% lower tharave.2005 diesel

With ILUC, total score = 57% lower than diesel

Indirect Emissions from Land Use Change = 41 gCO2e/MJ

ILUC Emissions

EPA 2010 41
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ILUC Emissions

EPA 2010 41
CARB 2010 62
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Iso Organization for

N\vrZ Standardization

AISO/TC 248/WG4- Indirect Effects
A Work Group under PC248
I Project Committee to develop
Sustainability Metrics of Bioenergy

A 140-page report
A 80 pages of annotated bibliography
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AISO/TC 248/WG4- Indirect Effects

Summary- State of Science
Consensus Statement

0 T keanclusion, based on the expertise of,

and literature reviewed by, the work group, IS
thatt he @®@dt sdtcea ence, 0 1 n
evidencedased research, Is inconclusive or
contradictory regarding indirecteffects of
bioenergy. O
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Iso Organization for

NS, 28 Standardization

ISO/TC 248/\WG4- Indirect Effects

0An economic operatorshould not be held
responsible for indirect effects and

variables that are outsidet he oper at
control. 6
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Iso Organization for

NS, 28 Standardization

AISO/TC 248/\WGA4- Indirect Effects

A OWG members observed that there has
been more emphasis on sustainability
and indirect effects of bioenergythan on
fossil fuel scenarios 0

A0 T h aeeds to be equitable treatment
of direct and indirect effects for any
energy options being analyzed including
baseline fuel(9 06
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Coordinating Research Councll

Workshop on Lifecycle Analysis of Transportation Fuels

Argonne National Laboratory
October 1517, 2013
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REASSESSMENT OF LIFE CYCLE GREENHOUSE GAS EMISSIONS
FOR SOYBEAN BIODIESEL

A Pradhan, D. 5. Shrestha. J Van Gerpen. A McAloon. W. Yee, M. Haas. J. A Duffield

ABSTRACT. This study updates the life cycle greenhouse gas (GHG) emissions for soyvbean biodiesel with revised system
boundaries and the inclusion of indirect land use change using the most current set of agricultural data. The updated re-
sults showed that life cyvcle GHG emission from biodiesel use was reduced by 81.2% compared to 2005 baseline diesel.
When the impacts of lime application and s0il N;O emissions were excluded for more direct comparison with prior resulis
published by the National Renewable Energy Laboratory (NREL), the reduction was 85.4%. This is a significant improve-
ment over the 78.5% GHG reduction reported in the NREL study. Agricultural lime accounted for 50.6% of GHG from all
agricultural inputs. Soil N>O accounted for 18.0% of total agricultural emissions. The improvement in overall GHG re-
duction was primarily due to lower agricultural energy usage and improved sovbean crushing facilities. This study found
thar soybean meal and oil price data from the past ten years had a significant positive correlartion R =0 73); hence, it is
argued that soybean meal and oil are both responsibie for indirect land use change from increased soybean demand. It is
conciuded that when there is a strong price correlation among co-products, system boundary expansion without a proper
co-product allocation for indirect land use change produces erroneous resuits. When the emissions associated with pre-
dicted indirect land use change were allocated and incorporated using U.S. EB4 model data, the GHG reduction for bio-

diesel was 76.4% lower than 2005 baseline diesel.
Keywords. Biodiesel, Biofuel, Greenhouse gas emissions, Land use change, Life cycle analysis, Soybean.

Transachons of the ASABE
Vol. 33(6): 2257-2264 2012 Amencan Society of Agnicultural and Biological Engineers ISSN 2151-0032
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ILUC Emissions

EPA 2010 41
CARB 2010 62
USDA/lIdaho 2012 r*

* Modifies EPA analysis




PURDUE AGRICULTURE

Changes in the GTAP Modeling Framework
and Data Base in its Application to Biofuels
and Global Land Use Change

Wallace E. Tyner
James and Lois Ackerman Professor
Farzad Taheripour
Research Assistant Professor
Purdue University

PURDUE PURDUE AGRICULTURE

UNIVERSITY

October 2013 1

Evolution of land use results

0.8 0.73
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ILUC Emissions

EPA 2010 41

CARB 2010 62
USDA/Idaho 2012 7

GTAP 2013 19*

*Uses new GTAP and interim Emission Factors
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Emission Factors

: 2012
- - o

g CO2e/MJ

g CO2e/MJ g CO2e/MJ

Soy Blodlesel 18.98 10.63 2.24

Biodiesel+ Ethanol 15.02 7.87 4.87
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ILUC Emissions

EPA 2010 41
CARB 2010 62
USDA/Idaho 2012 7
GTAP 2013 19
GTAP 2013 15*

* Simutaneoushock for soy biodiesel and corn ethanol
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