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Presentation OverviewPresentation Overview
►► The Policy LandscapeThe Policy Landscape

Update on the Renewable Fuel Standard            Update on the Renewable Fuel Standard            
(Energy Policy Act 2005)(Energy Policy Act 2005)
Overview of the new renewable fuel provisions in Overview of the new renewable fuel provisions in 
the Energy Independence and Security Act (EISA)the Energy Independence and Security Act (EISA)

►► Discussion of EPADiscussion of EPA’’s lifecycle analysis s lifecycle analysis 
methodologiesmethodologies

EPAEPA’’s ongoing work on lifecycle analysiss ongoing work on lifecycle analysis

►► Next Step , Other Issues and ActivityNext Step , Other Issues and Activity
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The Policy LandscapeThe Policy Landscape
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Multiple Inputs Multiple Inputs ---- Multiple Parties Multiple Parties ----
Multiple Perspectives Multiple Perspectives ---- Varying InterestsVarying Interests

New Public Policies

Sustainable FeedstocksSustainable Feedstocks

InfrastructureInfrastructure

Vehicles/Engines Vehicles/Engines ––
Emissions, Durability, Emissions, Durability, 
Safety, EfficiencySafety, Efficiency

Fuel Types and Fuel Types and 
Usage ScenariosUsage Scenarios

EconomicsEconomics

Environmental and Public Health Environmental and Public Health 
Protection: MultiProtection: Multi--Media Issues Media Issues 

Energy Security, Diversity Energy Security, Diversity 
and Sustainabilityand Sustainability

Metrics: Lifecycle, Metrics: Lifecycle, 
Energy, HybridEnergy, Hybrid

Federal / State IncentivesFederal / State Incentives

Fuel Blends / Fuel Blends / 
Market AbsorptionMarket Absorption

Climate ChangeClimate Change

Production TechnologiesProduction Technologies
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►► Final Renewable Fuel Standard signed on April 9Final Renewable Fuel Standard signed on April 9thth –– Official Official 
Started on Sept 1, 2007Started on Sept 1, 2007

►► EPA must convert RFS into percent of gasoline productionEPA must convert RFS into percent of gasoline production
Based on annual EIA predictions of gasoline consumption given toBased on annual EIA predictions of gasoline consumption given to EPA each EPA each 
Oct 31Oct 31
Applies to refiners, importers, gasoline blenders 4.0 billion gaApplies to refiners, importers, gasoline blenders 4.0 billion gallons/yr in 2006 llons/yr in 2006 
growing to 7.5 bgy in 2012growing to 7.5 bgy in 2012
2013+:  Same percent of renewables for 2012  (0.25  billion gal 2013+:  Same percent of renewables for 2012  (0.25  billion gal of which must of which must 
be cellulosic ethanol)be cellulosic ethanol)

►► Major Compliance Element Major Compliance Element -- Trading and Banking ProvisionsTrading and Banking Provisions
Based on a RIN Based on a RIN –– Renewable Identification NumberRenewable Identification Number
Allows for compliance when, where, and how it makes the most senAllows for compliance when, where, and how it makes the most sensese

►► Renewable values based on volumetric energy content in Renewable values based on volumetric energy content in 
comparison to corn ethanolcomparison to corn ethanol

CornCorn--ethanol: ethanol: 1.01.0
Biodiesel (alkyl esters):Biodiesel (alkyl esters): 1.51.5
Cellulosic biomass ethanol: 2.5   Cellulosic biomass ethanol: 2.5   

(As specified in (As specified in EPActEPAct))

Overview of Final EPAct 2005Overview of Final EPAct 2005

RFS ProgramRFS Program
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RFS Program: Up and RunningRFS Program: Up and Running
►► Final Rule published in May 2007Final Rule published in May 2007

►► Extensive educational outreach effort Extensive educational outreach effort 

►► Registration, Recordkeeping, ReportingRegistration, Recordkeeping, Reporting

►► Program began September 1, 2007Program began September 1, 2007

►► Growing pains of implementing a new program Growing pains of implementing a new program 
are beginning to lessenare beginning to lessen

►► RINs (Credits) are becoming valuableRINs (Credits) are becoming valuable
0.25 c/gal to 5 + c/gal since December signing of 0.25 c/gal to 5 + c/gal since December signing of 
EISAEISA
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Energy Independence & Energy Independence & 
Security ActSecurity Act

►► Passed by Congress and Passed by Congress and 
signed by President in signed by President in 
December 2007December 2007

►► Modifies Current RFS Modifies Current RFS 
programprogram

Volumes increase to 36 Volumes increase to 36 
BgalBgal/yr by 2022/yr by 2022

Establishes new renewable Establishes new renewable 
fuel categories and fuel categories and 
eligibility requirementseligibility requirements

Provides new waivers and Provides new waivers and 
paper credit provisionspaper credit provisions

Includes new obligated Includes new obligated 
partiesparties

►► EISA Includes new studies EISA Includes new studies 
and reportsand reports
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►► Final RFS 2 Rule required by December 19, 2008Final RFS 2 Rule required by December 19, 2008
Required to be effective January 1, 2009Required to be effective January 1, 2009
►► Currently evaluating multiple development and implementation optCurrently evaluating multiple development and implementation optionsions

►► EISA also increases volume under RFS1 for 2008EISA also increases volume under RFS1 for 2008
Volume changed from 5.4 to 9.0 bill galVolume changed from 5.4 to 9.0 bill gal
Implemented administratively thru new Federal Register Notice (FImplemented administratively thru new Federal Register Notice (Feb eb 
2008)2008)
No rule changes for 2008 No rule changes for 2008 –– Use RFS 1Use RFS 1

►► RFS 2 can build off of the foundation of RFS1RFS 2 can build off of the foundation of RFS1

►► Currently working through what EISA will really meanCurrently working through what EISA will really mean
Several new challenging provisions Several new challenging provisions –– land, facility, lifecycleland, facility, lifecycle

►► Rule development process similar to RFS 1Rule development process similar to RFS 1
Engage early and often with stakeholders throughout the processEngage early and often with stakeholders throughout the process

EISA EISA -- RFS 2 Process and TimelineRFS 2 Process and Timeline
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New Obligations and DefinitionsNew Obligations and Definitions

►► Standard extended to:Standard extended to:
Diesel fuel in addition to gasolineDiesel fuel in addition to gasoline
Nonroad fuel in addition to highwayNonroad fuel in addition to highway

►► Obligated parties now include refiners, importers, blenders Obligated parties now include refiners, importers, blenders 
of these fuels (gasoline and dieselof these fuels (gasoline and diesel))

►► Jet fuel and heating oil arenJet fuel and heating oil aren’’t covered, but renewable fuel t covered, but renewable fuel 
sold into these markets can generate RINssold into these markets can generate RINs

►► Definitions significantly changed from RFS1Definitions significantly changed from RFS1

►► Creates new categories of renewable fuelCreates new categories of renewable fuel

►► Eliminates some old categoriesEliminates some old categories
WasteWaste--derived ethanolderived ethanol
"90%" cellulosic ethanol"90%" cellulosic ethanol

►► Definitions now include new elementsDefinitions now include new elements
Lifecycle GHG reduction thresholdsLifecycle GHG reduction thresholds
Existing cropland criterionExisting cropland criterion
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New New ““Existing CroplandExisting Cropland”” Criterion and Criterion and 
Definition of Commence ConstructionDefinition of Commence Construction

►► Renewable fuels must now be produced from renewable biomass Renewable fuels must now be produced from renewable biomass 
harvested from land harvested from land ““cleared or cultivatedcleared or cultivated”” prior to enactment of EISAprior to enactment of EISA

►► Development of this provision will require extensive stakeholderDevelopment of this provision will require extensive stakeholder interactioninteraction
Renewable fuel producers usually do not know the source of theirRenewable fuel producers usually do not know the source of their
feedstocks feedstocks 
How far back could it have been cropland How far back could it have been cropland –– prepre--colonial times?colonial times?
How applied/enforced domestically? Internationally?How applied/enforced domestically? Internationally?

►► Commence ConstructionCommence Construction
Prior to Enactment or Post enactment requirements differPrior to Enactment or Post enactment requirements differ
Grandfather facility? Volume?Grandfather facility? Volume?
OtherOther
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Energy Independence & Security ActEnergy Independence & Security Act

1616
Cellulosic Fuels Cellulosic Fuels –– Includes cellulosic ethanol, biobutanol, Includes cellulosic ethanol, biobutanol, 
green diesel, green gasolinegreen diesel, green gasoline
All must achieve All must achieve >>60% reduction of GHG emissions from 60% reduction of GHG emissions from 
baseline*baseline*

15 BGY 15 BGY 
capcap

Corn Ethanol (Starch Based)Corn Ethanol (Starch Based)

2121

Advanced BiofuelsAdvanced Biofuels –– Includes imported biofuels and Includes imported biofuels and 
biodiesel.biodiesel.
Includes 1 billion gpy biodiesel starting in 2009Includes 1 billion gpy biodiesel starting in 2009
All must achieve All must achieve >> 50% reduction of GHG emissions from 50% reduction of GHG emissions from 
baseline*baseline*

**Baseline = average lifecycle GHG emissions as determined by EPA Baseline = average lifecycle GHG emissions as determined by EPA Administrator for gasoline or diesel Administrator for gasoline or diesel 
(whichever is (whichever is 

being replaced by the renewable fuel) sold or distributed as tbeing replaced by the renewable fuel) sold or distributed as transportation fuel in 2005ransportation fuel in 2005

36 BGY36 BGYTotal Renewable Fuels by 2022Total Renewable Fuels by 2022

BGYBGYType of Fuel (Categories)Type of Fuel (Categories)
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EISA Requires Lifecycle AssessmentEISA Requires Lifecycle Assessment
►► Each fuel category required to meet mandated GHG performance Each fuel category required to meet mandated GHG performance 

thresholds (reduction compared to baseline petroleum fuel replacthresholds (reduction compared to baseline petroleum fuel replaced)ed)

Conventional BiofuelConventional Biofuel (ethanol derived from corn starch) (ethanol derived from corn starch) 
►► Must meet 20% lifecycle GHG thresholdMust meet 20% lifecycle GHG threshold
►► Only applies to fuel produced in new facilitiesOnly applies to fuel produced in new facilities
Advanced BiofuelAdvanced Biofuel
►► Essentially anything but corn starch ethanolEssentially anything but corn starch ethanol
►► Includes cellulosic ethanol and biomassIncludes cellulosic ethanol and biomass--based dieselbased diesel
►► Must meet a 50% lifecycle GHG thresholdMust meet a 50% lifecycle GHG threshold
BiomassBiomass--Based DieselBased Diesel
►► E.g., Biodiesel, E.g., Biodiesel, ““renewable dieselrenewable diesel”” if fats and oils not coif fats and oils not co--processed with processed with 

petroleumpetroleum
►► Must meet a 50% lifecycle GHG thresholdMust meet a 50% lifecycle GHG threshold
►► 2020--50% still counts as renewable fuel50% still counts as renewable fuel
Cellulosic BiofuelCellulosic Biofuel
►► Renewable fuel produced from cellulose, Renewable fuel produced from cellulose, hemicellulosehemicellulose, or lignin, or lignin
►► E.g., cellulosic ethanol, BTL dieselE.g., cellulosic ethanol, BTL diesel
►► Must meet a 60% lifecycle GHG thresholdMust meet a 60% lifecycle GHG threshold

►► EISA language permits EPA to adjust the lifecycle GHG thresholdsEISA language permits EPA to adjust the lifecycle GHG thresholds by as by as 
much as 10%much as 10%

►► Baseline fuel for comparison is gasoline and diesel fuel in 2005Baseline fuel for comparison is gasoline and diesel fuel in 2005
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►► General:General: Anyone subject to requirements can petition waiver or relaxatioAnyone subject to requirements can petition waiver or relaxation n 
of the four standardsof the four standards

Severe harm to the economy; Inadequate supplySevere harm to the economy; Inadequate supply
EPA must approve or disapprove within 90 days but requires EPA must approve or disapprove within 90 days but requires 
opportunity for notice and commentopportunity for notice and comment
Limited to one year, but can be renewedLimited to one year, but can be renewed

►► Biomass Based Diesel:Biomass Based Diesel: EPA can lower the standard in the ActEPA can lower the standard in the Act
If significant supply or other market circumstances lead to highIf significant supply or other market circumstances lead to high pricesprices
Up to 15% or 30% if renewedUp to 15% or 30% if renewed
Can reduce advanced biofuel and total renewable fuel standards Can reduce advanced biofuel and total renewable fuel standards 
accordinglyaccordingly

►► Cellulosic Biofuel Standard:Cellulosic Biofuel Standard: Irrespective of the volumes required in the ActIrrespective of the volumes required in the Act
Administrator must set the cellulosic standard each November forAdministrator must set the cellulosic standard each November for the the 
following year following year ““Based on" October EIA projectionsBased on" October EIA projections
If cellulosic standard is set less than volume required in Act EIf cellulosic standard is set less than volume required in Act EPAPA mustmust
make EPAmake EPA--RINs available for sale at the greater ofRINs available for sale at the greater of
►► 25 cent/gallon25 cent/gallon
►► $3.00 per gallon less the wholesale price of gasoline (at today$3.00 per gallon less the wholesale price of gasoline (at today’’s s 

prices this equates to ~70 c/gal)prices this equates to ~70 c/gal)
EPA can reduce the standardsEPA can reduce the standards for advanced biofuel and total renewable for advanced biofuel and total renewable 
fuel accordinglyfuel accordingly

What Ifs: EISA Waiver AuthoritiesWhat Ifs: EISA Waiver Authorities
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Analyses for Rulemaking Analyses for Rulemaking –– Expect Expect 
this and Much Morethis and Much More

►► CoCo--pollutant Inventory, Air Quality and Benefitspollutant Inventory, Air Quality and Benefits

►► Water and Soil ImpactsWater and Soil Impacts

►► Macroeconomic ImpactsMacroeconomic Impacts

►► Energy SecurityEnergy Security

►► Agricultural Sector ImpactsAgricultural Sector Impacts

►► GHG Lifecycle Modeling, Inventory, and BenefitsGHG Lifecycle Modeling, Inventory, and Benefits
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Two Key EISA Studies/ReportsTwo Key EISA Studies/Reports

Lead / Lead / 
TimingTimingOverview of RequirementOverview of RequirementTitleTitle

Action Action 
(Reg,(Reg,
Research Research 
oror
Report)Report)

Authority Authority 
/ Section / Section 

EPA EPA --
Study Study 
within 18 within 18 
months.  months.  
PromulgatPromulgat
e e 
regulations regulations 
within 3 within 3 
years.years.

Study whether renewable fuel Study whether renewable fuel 
volumes adversely affect air volumes adversely affect air 
quality as result of changes in quality as result of changes in 
vehicle emissions. Includes study vehicle emissions. Includes study 
of different blend levels.  Requires of different blend levels.  Requires 
promulgation of promulgation of fuel fuel regs to regs to 
mitigate to greatest extent mitigate to greatest extent 
possible any adverse impacts. possible any adverse impacts. 

AntiAnti--
backslidingbacksliding

Study/Study/
Report/Report/
Potential Potential 
for for 
RegulatoRegulato
ry Actionry Action

Sec. 209Sec. 209
(Primary)(Primary)

EPA EPA --
Within 3 Within 3 
years and years and 
every 3 every 3 
years years 
after.after.

EPA shall assess and report to EPA shall assess and report to 
Congress on the impacts to date Congress on the impacts to date 
and likely future impacts of and likely future impacts of 
Section 211(o) of CAA.  Section 211(o) of CAA.  

Env. and Env. and 
Resource Resource 
ConservatioConservatio
n Impacts n Impacts 

Study/Study/
ReportReport

Sec. 204Sec. 204
(Primary)(Primary)
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EPAEPA’’s Lifecycle Analysis s Lifecycle Analysis 
MethodologiesMethodologies
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New Lifecycle GHG Criteria / Per EISANew Lifecycle GHG Criteria / Per EISA

►► Bill requires EPA to conduct lifecycle assessment to Bill requires EPA to conduct lifecycle assessment to 
establish GHG thresholds and includes a definition establish GHG thresholds and includes a definition 
specifically requiring that land use impacts be included specifically requiring that land use impacts be included 
in this assessment:in this assessment:

►► ‘‘‘‘(H) LIFECYCLE GREENHOUSE GAS EMISSIONS(H) LIFECYCLE GREENHOUSE GAS EMISSIONS—— The The 
term term ‘‘lifecycle greenhouse gas emissionslifecycle greenhouse gas emissions’’ means the aggregate means the aggregate 
quantity of greenhouse gas emissions (including direct emissionsquantity of greenhouse gas emissions (including direct emissions
and significant indirect emissions such as significant emissionsand significant indirect emissions such as significant emissions
from land use changes), as determined by the Administrator, from land use changes), as determined by the Administrator, 
related to the full fuel lifecycle, including all stages of fuelrelated to the full fuel lifecycle, including all stages of fuel and and 
feedstock production and distribution, from feedstock generationfeedstock production and distribution, from feedstock generation
or extraction through the distribution and delivery and use of tor extraction through the distribution and delivery and use of the he 
finished fuel to the ultimate consumer, where the mass values fofinished fuel to the ultimate consumer, where the mass values for r 
all greenhouse gases are adjusted to account for their relative all greenhouse gases are adjusted to account for their relative 
global warming potential.global warming potential.””
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Concerns With Initial RFS ApproachConcerns With Initial RFS Approach
►► EPA conducted analyses to determine GHG impact of RFS ruleEPA conducted analyses to determine GHG impact of RFS rule

Primarily based on the Greenhouse Gases, Regulated Emissions, anPrimarily based on the Greenhouse Gases, Regulated Emissions, and d 
Energy Use in Transportation (GREET) model developed by Argonne Energy Use in Transportation (GREET) model developed by Argonne 
National LabNational Lab

►► Did not fully account for agricultural sector secondary impactsDid not fully account for agricultural sector secondary impacts
Increased biofuels production changes agricultural commodity priIncreased biofuels production changes agricultural commodity prices ces 
(e.g., corn), which has impacts on the agricultural sector (e.g.(e.g., corn), which has impacts on the agricultural sector (e.g., crop , crop 
patterns change, livestock production changes)patterns change, livestock production changes)
These changes have associated GHG impactsThese changes have associated GHG impacts

►► Did not adequately account for land use changeDid not adequately account for land use change
Land converted into crop production where crops are directly useLand converted into crop production where crops are directly used for d for 
biofuelsbiofuels
Use of crops that would have gone into other markets, including Use of crops that would have gone into other markets, including 
exports, that cause more crops to be produced internationally foexports, that cause more crops to be produced internationally for other r other 
uses results in indirect land use change from biofuel useuses results in indirect land use change from biofuel use
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Fuel Lifecycle GHG AssessmentFuel Lifecycle GHG Assessment

Some background on lifecycle analysis:Some background on lifecycle analysis:

►► Also called fuel cycle or wellAlso called fuel cycle or well--toto--wheel analysis, wheel analysis, 
compilation of the GHG impacts of a fuel throughout compilation of the GHG impacts of a fuel throughout 
its lifecycleits lifecycle

Production / extraction of feedstockProduction / extraction of feedstock
Feedstock transportationFeedstock transportation
Fuel productionFuel production
Fuel distributionFuel distribution
Tailpipe emissionsTailpipe emissions

►► Can be used to compare one or more fuels Can be used to compare one or more fuels 
performing the same function (e.g., miles driven)performing the same function (e.g., miles driven)
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RFS 1 GHG Lifecycle Analysis*RFS 1 GHG Lifecycle Analysis*

*Numbers are based on analysis conducted for the April 2007 RFS final rulemaking– they do not 
include analysis of indirect land-use changes as required by EISA.  EPA is working to update these
numbers.

Percent Change in GHG Emissions
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Updates to RFS Life Cycle WorkUpdates to RFS Life Cycle Work
►► President BushPresident Bush’’s Executive Order in May 2007 s Executive Order in May 2007 

Tasked EPA and other federal agencies with implementing his Tasked EPA and other federal agencies with implementing his ““20 in 20 in 
1010”” goal, including 35 billion gallons renewable and alternative fugoal, including 35 billion gallons renewable and alternative fuel by el by 
2017, through existing regulatory mechanisms2017, through existing regulatory mechanisms

►► Within this process, EPA worked to address some of the concerns Within this process, EPA worked to address some of the concerns with the with the 
original RFS life cycle analysisoriginal RFS life cycle analysis

In the RFS, the methodology did not fully account for agriculturIn the RFS, the methodology did not fully account for agricultural sector al sector 
secondary impactssecondary impacts
►► Increased biofuels production changes agricultural commodity Increased biofuels production changes agricultural commodity 

prices (e.g., corn) this has impacts on agricultural sector e.g.prices (e.g., corn) this has impacts on agricultural sector e.g., crop , crop 
patterns change, livestock production changespatterns change, livestock production changes

►► These changes have associated GHG impactsThese changes have associated GHG impacts
Did not adequately account for land use changeDid not adequately account for land use change
►► Land converted into crop production where crops are directly useLand converted into crop production where crops are directly used d 

for biofuelsfor biofuels
►► Use of crops that would have gone into other markets, including Use of crops that would have gone into other markets, including 

exports, that cause more crops to be produced internationally foexports, that cause more crops to be produced internationally for r 
other uses results in indirect land use change from biofuel useother uses results in indirect land use change from biofuel use
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Overview of Updated ApproachOverview of Updated Approach
►► Developed an approach that includes all aspects of biofuels lifeDeveloped an approach that includes all aspects of biofuels life cycle including detailed cycle including detailed 

agricultural sector impacts and land use changeagricultural sector impacts and land use change

►► Domestic Agricultural Sector: use comprehensive agricultural secDomestic Agricultural Sector: use comprehensive agricultural sector model FASOM tor model FASOM (Forest (Forest 
and Agricultural Sector Optimization Model)and Agricultural Sector Optimization Model) to determine sectorto determine sector--wide impacts of increase wide impacts of increase 
biofuel productionbiofuel production

Accounts for changes in CO2, CH4, and N2O from agricultural actiAccounts for changes in CO2, CH4, and N2O from agricultural activitiesvities
Tracks carbon sequestration and carbon losses over timeTracks carbon sequestration and carbon losses over time
Tracks five forest product categories and over 2,000 production Tracks five forest product categories and over 2,000 production possibilities for field crops, possibilities for field crops, 
livestock, and biofuelslivestock, and biofuels

►► International Agricultural Sector: use comprehensive models for International Agricultural Sector: use comprehensive models for worldwide agricultural worldwide agricultural 
sector sector –– FAPRI (Food and Agricultural Policy Research Institute Model) fFAPRI (Food and Agricultural Policy Research Institute Model) for a reference case or a reference case 
and policy case to determine changes in U.S. exports due to incrand policy case to determine changes in U.S. exports due to increased domestic biofuel eased domestic biofuel 
production and international increased corn production, decreaseproduction and international increased corn production, decreases in other crops, changes s in other crops, changes 
in total crop acresin total crop acres

USDAUSDA’’s Office of Chief Economist, Congress, and the World Bank have us Office of Chief Economist, Congress, and the World Bank have utilized the FAPRI modeling tilized the FAPRI modeling 
structure to examine agricultural impacts from World Trade Organstructure to examine agricultural impacts from World Trade Organization proposals, changes in the ization proposals, changes in the 
European UnionEuropean Union’’s Common Agricultural Policy, and the impact of biofuel developms Common Agricultural Policy, and the impact of biofuel development in the United ent in the United 
States States 

►► GHG emissions included in FASOM &  FAPRI results converted to GHGHG emissions included in FASOM &  FAPRI results converted to GHG emissions G emissions 

►► Ethanol process emissions based on process models from USDAEthanol process emissions based on process models from USDA

►► Feedstock and ethanol transportation based on DOE ArgonneFeedstock and ethanol transportation based on DOE Argonne’’s GREET models GREET model

►► Apply this approach to various fuels and feedstocksApply this approach to various fuels and feedstocks
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EPAEPA’’s Methodology Consistent with Relevant s Methodology Consistent with Relevant 
Life Cycle Guidance/StandardsLife Cycle Guidance/Standards

►► There have been numerous guidance/standard There have been numerous guidance/standard 
documents published on lifecycle assessment:documents published on lifecycle assessment:

Society of Environmental Toxicology and Society of Environmental Toxicology and 
Chemistry (SETAC)Chemistry (SETAC)

U.S. EPAU.S. EPA

Most recently, the International Organization for Most recently, the International Organization for 
Standardization (ISO)Standardization (ISO)



24

Domestic Agricultural Sector ImpactDomestic Agricultural Sector Impact
--IllustrativeIllustrative--

►► Looking at domestic impacts only of increased ethanol productionLooking at domestic impacts only of increased ethanol production
that could result in a net decrease in total GHG emissionsthat could result in a net decrease in total GHG emissions

Shift in crop production resultsShift in crop production results
in limited crop acreage increasein limited crop acreage increase
(small increase in agricultural(small increase in agricultural
sector inputs)sector inputs)
Decrease in rice acres andDecrease in rice acres and
livestock productionlivestock production
(due to increased feed prices)(due to increased feed prices)
can result in GHG emissioncan result in GHG emission
reductionsreductions

►► Significant percentage of corn used for ethanol comes from Significant percentage of corn used for ethanol comes from 
reductions in exports (highlighting need to include internationareductions in exports (highlighting need to include international l 
impacts)impacts)
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International Agricultural Sector ImpactInternational Agricultural Sector Impact
--IllustrativeIllustrative--

►► Decrease in U.S. exports results Decrease in U.S. exports results 
in increased crop production in increased crop production 
internationallyinternationally

Not all export losses are madeNot all export losses are made
up with production up with production –– shifts inshifts in
crops and decrease in crops and decrease in 
demanddemand

►► Changes in crop acres basedChanges in crop acres based
on yields in different countrieson yields in different countries

►► Assumed net increase in all crop Assumed net increase in all crop 
acres results in land use changeacres results in land use change
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Impact of Land Use Change AssumptionsImpact of Land Use Change Assumptions
(Dry Mill, Natural Gas, Dry and (Dry Mill, Natural Gas, Dry and PelletizedPelletized DDGS)DDGS)
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Impact of Ethanol Plant Energy UseImpact of Ethanol Plant Energy Use
(Pasture Land Use Change in Brazil)(Pasture Land Use Change in Brazil)
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Further Work on Life Cycle ModelingFurther Work on Life Cycle Modeling
►► Specific areas of improvement that we are working on include:Specific areas of improvement that we are working on include:

Building a consistent modeling framework that captures both domeBuilding a consistent modeling framework that captures both domestic stic 
and international agricultural sector changes and GHG impactsand international agricultural sector changes and GHG impacts
Working with experts to improve understanding of agricultural N2Working with experts to improve understanding of agricultural N2O O 
emissionsemissions
Developing country specific GHG emissions factors associated witDeveloping country specific GHG emissions factors associated with land h land 
use change and agricultural practicesuse change and agricultural practices
Updating petroleum baselineUpdating petroleum baseline

►► Updating biofuel life cycle GHG factors with this approachUpdating biofuel life cycle GHG factors with this approach
Corn ethanolCorn ethanol
BiodieselBiodiesel
Imported ethanolImported ethanol
Cellulosic ethanolCellulosic ethanol

►► We continue to have discussions with:We continue to have discussions with:
Industry groupsIndustry groups
Academics and other expertsAcademics and other experts
CA and EU regulatorsCA and EU regulators
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Stakeholder OutreachStakeholder Outreach
Biofuel and Feedstock Producers:Biofuel and Feedstock Producers:
►► National Biodiesel Board National Biodiesel Board 
►► Renewable Fuels Association Renewable Fuels Association 
►► American Coalition for Ethanol American Coalition for Ethanol 
►► Illinois Corn Growers AssociationIllinois Corn Growers Association
►► National Sorghum GrowersNational Sorghum Growers
►► National Corn Growers Assoc.National Corn Growers Assoc.
►► American Forest & Paper Assoc.American Forest & Paper Assoc.
►► IogenIogen
►► ADM (4/10)ADM (4/10)

Petroleum Industry:Petroleum Industry:
►► American Petroleum InstituteAmerican Petroleum Institute
►► National Petrochemical Refiners Assoc.National Petrochemical Refiners Assoc.
►► ShellShell
►► BP/BP/DupontDupont (4/8)(4/8)

Environmental NGOs:Environmental NGOs:
►► Natural Resources Defense CouncilNatural Resources Defense Council
►► Union of Concerned ScientistsUnion of Concerned Scientists
►► Environmental DefenseEnvironmental Defense
►► World Resources InstituteWorld Resources Institute

Federal/State AgenciesFederal/State Agencies
►► EPA ORD EPA ORD 
►► EPA NCEE / OPEIEPA NCEE / OPEI
►► OSTPOSTP
►► DOE including national labs such as DOE including national labs such as 

NREL, NETL, ORNL, Argonne, and NREL, NETL, ORNL, Argonne, and 
PNNLPNNL

►► USDAUSDA
►► CARBCARB

Other Technical ExpertsOther Technical Experts
►► UC Davis (Farrell, UC Davis (Farrell, DelucchiDelucchi))
►► Michael WangMichael Wang
►► Various conferences and workshopsVarious conferences and workshops

InternationalInternational
►► ICCTICCT
►► GBEPGBEP
►► EUEU
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Next StepsNext Steps
►► Advanced biofuels, especially cellulosic ethanol or green Advanced biofuels, especially cellulosic ethanol or green 

fuels, will make up a substantial portion of future volumesfuels, will make up a substantial portion of future volumes
►► Lifecycle GHG emissions of all new fuels will need to be Lifecycle GHG emissions of all new fuels will need to be 

consideredconsidered
►► Other environmental impacts need to be studied and Other environmental impacts need to be studied and 

addressedaddressed

►► Rulemaking processRulemaking process
FR Notice for 2008:  CompletedFR Notice for 2008:  Completed
►►Volume changed from 5.4 to 9.0 bill gal Volume changed from 5.4 to 9.0 bill gal 

EPA is actively engaged in the rulemaking process for EPA is actively engaged in the rulemaking process for 
2009 and beyond, and is meeting with stakeholders on an 2009 and beyond, and is meeting with stakeholders on an 
ongoing basisongoing basis



31

Other Issues and ActivityOther Issues and Activity

►►Waiver Request/sWaiver Request/s

►►Blend Wall and Intermediate  BlendsBlend Wall and Intermediate  Blends

►►International Discussions (GBEP, Other)International Discussions (GBEP, Other)

►►EPA Intra Agency EPA Intra Agency BiofuelsBiofuels StrategyStrategy

►►Biomass Research and Development BoardBiomass Research and Development Board
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Thank youThank you

Contact Info: Paul ArgyropoulosContact Info: Paul Argyropoulos
Senior Policy AdvisorSenior Policy Advisor

Office of Transportation and Air Quality Office of Transportation and Air Quality 
argyropoulos.paul@epa.govargyropoulos.paul@epa.gov

202202--564564--11231123

QuestionsQuestions


