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Prudent Approach 

ÅCA-specific lifecycle analysis for every fuel 

pathway

ïModified GREET

ÅAssess indirect impacts in a new way

ïILUC relatively new to the literature

ïEPA had tried it, but with different method 

ïCARB adopted GTAP from Purdue

ïExpert Working Group to review & improve



Industry reaction

ÅWait!  What?

ÅIndustry goals avoid indirect impacts

ÅIf weõre going to do this, letõs do it right.

ÅIn the long run, it is a powerful way to 
quantify our benefits. 



ILUC Emissions

Study Date gCO2e/MJ

EPA 2010 41 

USEPA ςsoy biodiesel direct GHG benefit ς85% lower than ave.2005 diesel

With ILUC, total score = 57% lower than diesel

Indirect Emissions from Land Use Change = 41 gCO2e/MJ



ILUC Emissions

Study Date gCO2e/MJ

EPA 2010 41 

CARB 2010 62



ÅISO/TC 248/WG4 - Indirect Effects

ÅWork Group under PC248 

ïProject Committee to develop

Sustainability Metrics of Bioenergy

Å140-page report

Å80 pages of annotated bibliography



ÅISO/TC 248/WG4 - Indirect Effects

Summary- State of Science 
Consensus Statement

òThe conclusion, based on the expertise of, 
and literature reviewed by, the work group, is 
that the ôstate of science,õ in terms of 
evidenceȤbased research, is inconclusive or 
contradictory regarding indirect effects of 
bioenergy.ó 



ISO/TC 248/WG4 - Indirect Effects

òAn economic operator should not be held 

responsible for indirect effects and 

variables that are outside the operatorõs 

control.ó



ÅISO/TC 248/WG4 - Indirect Effects

ÅòWG members observed that there has 
been more emphasis on sustainability 
and indirect effects of bioenergy than on 
fossil fuel scenarios.ó

ÅòThere needs to be equitable treatment 
of direct and indirect effects for any 
energy options being analyzed including 
baseline fuel(s)ó



Coordinating Research Council
Workshop on Lifecycle Analysis of Transportation Fuels

Argonne National Laboratory 
October 15-17, 2013 





ILUC Emissions

Study Date gCO2e/MJ

EPA 2010 41 

CARB 2010 62

USDA/Idaho 2012 7*

* Modifies EPA analysis





ILUC Emissions

Study Date gCO2e/MJ

EPA 2010 41 

CARB 2010 62

USDA/Idaho 2012 7

GTAP 2013 19*

*Uses new GTAP and interim Emission Factors



Emission Factors
Interim IFPRI

2012
CCLUB

g CO2e/MJ g CO2e/MJ g CO2e/MJ

Soy Biodiesel 18.98 10.63 2.24

Biodiesel+ Ethanol 15.02 7.87 4.87



ILUC Emissions

Study Date gCO2e/MJ

EPA 2010 41 

CARB 2010 62

USDA/Idaho 2012 7

GTAP 2013 19

GTAP 2013 15*

* Simutaneousshock for soy biodiesel and corn ethanol




