RENEWABLE FUEL STANDARD

WHITE PAPER

On May 18, 2016 the Environmental Protection
Agency (“EPA”) released its Proposed Renewable Fuel
Standards1 for 2017 and the Biomass Based Diesel
Volume for 2018. As policymakers and the public
consider this proposal, it is important to provide an
overview of current Renewable Fuel Policy and a
roadmap for fundamental policy change. Renewable
Fuels have been mandated under federal law for
over a decade, and our current renewable fuels
policy is outdated, and ineffective. Government
fuel blending requirements are constraining free
market forces, supporting uneconomic activity,
and limiting consumer choice.

Meanwhile, aspirational goals and benefits are not
being achieved. The Energy Policy Act of 2005 (EPACT)
set renewable fuel volume mandates for seven years,
but this mandate was preemptively replaced by an
even larger mandate under the Energy Independence
and Security Act of 2007 (EISA). EISA expanded the
size and scope of fuel mandates and also included
significant elements that are no longer practical and
do not reflect today’s energy and technology realities.
The Renewable Fuel Standard (RFS) is a broken
policy that needs to be repealed or significantly
reformed. Significant reform of the RFS means
setting a hard blending cap on ethanol that does
not exceed 9.7%.

L e g i s l at i v e a n d R e g u l at o r y B a c k g r o u n d
The Energy Policy Act of 2005 (EPACT) authorized RFS1, which increased renewable fuel from 4.0 billion gallons in 2006 to 7.5 billion
gallons in 2012. The Energy Independence and Security Act of 2007 (EISA) authorized the second renewable fuel standard, referred
to as the RFS, and increased renewable fuel volumes up to 36 billion gallons in 2022. The Environmental Protection Agency (EPA)
is responsible for administering annual volume requirements of the program. A variety of federal agency programs and laws have
benefited biofuel feedstocks, production and distribution. Since at least the mid-1970s, researchers have pursued the goal of
converting cellulose into ethanol.

EISA’s larger RFS created 4 types of renewable fuel
categories, each with a greenhouse gas (GHG) emission
reduction requirement compared to gasoline or diesel2.
The four renewable fuel categories3 are: renewable fuel;
advanced biofuel; cellulosic biofuel; and biomass-based
diesel (biodiesel). The “renewable fuel” category, under
RFS, has the smallest GHG reduction threshold of 20%.
The three other renewable fuel categories with their
GHG emission reduction requirements are: advanced
biofuel (50%); biomass-based diesel (50%); and cellulosic
(60%). These requirements fundamentally changed the
renewable fuel program from volume only to a volume
and GHG emission reduction program.

Now, after 10 years of biofuel mandates, it has
become clear that aspirational goals are far from
being achieved.
Corn-based ethanol does not have a specified mandated
volume within the RFS. Instead, corn-based ethanol
was grandfathered4 into the program to qualify as a
“renewable fuel” regardless of its lifecycle GHG emission
reductions. The maximum volume of ethanol produced
from corn grain that qualifies as a renewable fuel is capped
by EISA at 15 billion gallons. Some biodiesel production
that does not meet biomass-based diesel lifecycle GHG
emission reduction requirements qualifies for the RFS as a
renewable fuel because of grandfathering.
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benefits, have not been achieved. This is significant
because corn-based ethanol remains the primary
renewable fuel utilized to comply with the RFS and,
according to the National Academies of Science8,
EPA found corn-based ethanol had GHG emissions
higher than gasoline for modeled years 2012 and 2017.
Furthermore, EPA’s own analysis, according to the
National Academies of Science, suggests the RFS might
not achieve intended GHG reductions. For the years
2010 to 2016, EPA has been forced to waive over 96% of
cellulosic volumes specified in EISA. The chart below
illustrates unfilled cellulosic biofuel volume mandates.

A s s u m p t i o n s : Modern day energy security
realities and economic impacts require a fresh look
and demonstrate why the RFS needs to be significantly
reformed or repealed.
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Transportation fuel consumption: Today gasoline
demand is 10% lower5 than EIA’s outlook in 2007 and is
projected to decline as a result of vehicular fuel efficiency
improvements implemented after EISA, a decline in
vehicles miles traveled, and lingering recessionary
influences. The practical effect of lower gasoline demand
(compared to pre-EISA forecasts) is that it accelerated
the arrival of the ethanol blendwall, where gasoline
contains up to 10 volume percent ethanol (E10). EPA6
discussed the ethanol blendwall in 2010 as being
directly related to gasoline demand. At the time, EPA
predicted hitting the ethanol blendwall around 2014.
The chart below illustrates that, due to a decline in
gasoline demand, maximum volumes of corn-based
ethanol allowed in the RFS cannot be blended as E10.
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Increased domestic oil supplies: As a result of
technological advances in the oil and natural gas industry
providing for the emergence of a U.S. energy renaissance,
crude oil and natural gas resources are over 63% higher
than projections from 20077.
Advanced biofuel: Increases in advanced biofuel,
mainly cellulosic, necessary to achieve aspirational GHG

Energy security: A stated purpose of EISA is to move
the United States toward greater energy independence
and security. Dependence on foreign oil and products
has dropped from 58% in 2007, to 27% today, and nearly
half of our crude oil imports today come from Canada.9
Increased domestic production has fundamentally
changed U.S. energy security and the RFS “played only a
small part in reducing projected net import dependence”10
Our dependence on foreign oil was reduced and our
energy security improved due to the resurgence of the
domestic oil industry. Market forces continue to drive
innovation, and achieve stated goals of the RFS, whereas
biofuel market penetration has only provided a marginal
contribution. The chart below illustrates between 2008
and 2015, domestic crude oil production increased by 4.43
million barrels per day, net imports of crude oil decreased
2.86 million barrels per day, and fuel ethanol production
increased by 360,000 barrels per day.

Increased U.S. Crude Oil Production Has Been the
Primary Factor in Declining Crude Imports
(Change in fuel sources between 2008 and 2015)
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R F S c a n b e c o s t ly t o c o n s u m e r s : Blending
mandates are now supporting uneconomic activity
that can be costly for the consumer. This is because
refiners, as obligated parties, have limited options for
demonstrating compliance to the EPA. RFS compliance
options include: Supply more fuel with increased ethanol
content; supply less E0; and increase biomass-based diesel.
As discussed below, these options face significant hurdles.
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E c o n o m i c I m p a c t s a n d B l e n d w a l l : The RFS
could threaten to reduce transportation fuel supplies
which can cause economic damage that ripples
throughout the economy. A study by NERA11 Economic
Consulting concluded that statutory renewable fuel
volumes were infeasible in 2015 and beyond, and that
implementation of statutory volumes would result in
severe economic harm. Thus far, the EPA has avoided
severe negative economic consequences of the RFS.
According to NERA12, this is due to the fact that EPA
utilized its waiver13 authority to reduce volumes from
statutory levels. However, the EPA has not done enough.
In early years of the RFS, discretionary ethanol
blending exceeded volume mandates due to favorable
blending economics and compatibility with refueling
infrastructure and vehicle fleet. EPA’s implementation
of the RFS, as currently written, is attempting to force
more ethanol into the market than can be blended
into gasoline based on limitations of refueling
infrastructure and the vehicle fleet. This intersection of
excessive blending requirements and compatibility and
infrastructure constraints is the ethanol blendwall.
This is the point at which the blending mandate could
begin to threaten the broader economy.

E15 contains 50% more ethanol than E10, but it is
not a solution to the ethanol blendwall. Nearly 90%
of the vehicles in today’s fleet were not built for E15
and most automakers did not warranty vehicles to use
E15. Research by the Coordinating Research Council
uncovered problems with E15 including potential risks
to fuel systems and check engine lights and E15 lacks
approval by the EPA for use in small engines, motorcycles
and other off-road equipment. Furthermore, the
majority of retail gasoline refueling infrastructure may
not be compatible with E15. For example, the AAA and
automobile manufacturers have stated the following:
AAA: “High potential for consumers to inadvertently
misfuel their vehicles thereby voiding the vehicle’s
warranty.”14
“The number of vehicles capable of running on E15 is
just more than 10 percent”15
Chrysler: “We are not confident that our vehicles will
not be damaged by E15”16
Ford: “Ford does not support the introduction of E15
into the marketplace for the legacy fleet”17
Hyundai: “The EPA tests failed to conclusively show
that the vehicles will not be subject to damage or
increased wear”18
Mercedes-Benz: “Any ethanol blend above E10,
including E15, will harm emission control systems
in M-B engines”19
Toyota: “Toyota cannot recommend the use of fuel
with greater than E10 for Toyota vehicles”20
GM: “We are not confident that our cars and trucks
from model year 2001 and later will be undamaged by
the use of E15”21

E85 contains up to 730% more ethanol than E10, but
it is not a solution to the RFS, because there is limited
demand for E85. In recent years, E85 has accounted
for less than 0.1% of gasoline demand. Only flex
fuel vehicles (FFVs) are approved for fueling on E85,
but they make up only about 6% of vehicles in the
existing fleet and automobile manufacturers are
reducing the number of FFVs they produce. EPA has
discussed22 the limitations of E85: it is available at
only about 2% of stations nationwide and “almost
always” more expensive than E10 adjusted for MPG.
The fuel economy of E85 is less than gasoline because
it contains on average about 73% ethanol and ethanol
has 1/3 less energy and the driving range per fill-up is
reduced by 25% to 30% compared to gasoline.
Biodiesel has become the incremental fuel that EPA
is forcing into the market. This has occurred for
several reasons. In spite of acknowledging the ethanol
blendwall, and instead of adequately using its waiver
authority, the EPA has set renewable fuel volume
mandates at levels that are too large.
The complicated nested structure of the RFS requires
biodiesel blending based partly on gasoline sales, even
though the two fuels are incompatible, but also allows
blended biodiesel to count towards the total renewable
fuel obligation. EPA’s compliance mechanism requires
obligated parties to submit an amount of Renewable
Identification Numbers (RINs) based on gasoline and
diesel sales to the domestic market. Unintended
consequences have arisen from EPA setting renewable
fuel volume mandates that are too large. First, a
biofuel shuffle has developed whereby the U.S. is a
net exporter of ethanol and net importer of biodiesel.
Another likely unintended consequence is that biodiesel
produced from palm oil23 is being imported into the U.S.
This pathway is not approved by the EPA for meeting
GHG emission reduction targets, but it results from
grandfathering and EPA pushing fuel volume mandates
beyond gasoline and ethanol blending capabilities.
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•

According to findings in an MIT report24, the largest
price component of gasoline is cost associated with
crude oil and “ethanol production has a minimal
impact on the price of crude oil.”

•

Biodiesel, according to the Energy Information
Administration, is significantly more expensive
than petroleum diesel25.

•

In regulatory rule-making, the EPA26 reiterated “High
RIN prices could have adverse economic impacts,
including higher diesel fuel price, as EPA has already
acknowledged.”

•

Historically, ethanol27 and E8528 have been more
expensive than gasoline, once adjusted for energy content.

•

Historical data from the Alternative Fuels Data
Center29 (AFDC) illustrates biodiesel costing more
than diesel and E85 costing more than gasoline.

In the early years of the RFS, obligated parties were
able to over-comply (blending ethanol that exceeded
fuel mandates) and thus build up “carryover” RINs to
use in later years. In the face of excessive RFS volume
mandates driving the arrival of the ethanol blendwall,
the concern is now the rate of depletion of the carryover
RINs. EPA has acknowledged the importance of
carryover RINs for meeting unforeseen circumstances
but has also made it difficult for obligated parties
to build up surplus RINs. Before hitting the ethanol
blendwall, RINs reflected an efficient way to implement

the RFS. After hitting the blendwall, RINs now reflect
high costs of overcoming the blendwall30. EPA’s own
analysis acknowledged the RFS could likely impose a
cost on consumers and other parties.

N e e d f o r A c t i o n : API is seeking repeal or
significant reform of the Renewable Fuel Standard,
where significant reform sets a hard blending cap on
ethanol to not exceed 9.7%. On November 4, 2015, 185
Members of the US House of Representatives wrote to
EPA Administrator Gina McCarthy warning against the
potential negative impacts of a blend-wall breach. The
attached map shows the broad geographic diversity of
opposition to a blend-wall breach.

The supply and demand for RINs, which are effectively
permits to supply gasoline and diesel to the domestic
market, has tightened in recent years. EPA estimated
nearly 2.7 billion RINs existed at the end of 2012 for
carryover into 2013. In the rule-making proposal for
Setting the ethanol blendwall cap at 9.7%, or less,
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C o n s u m e r s d e m a n d E 0 : According to EIA, gasoline
blended with 10% ethanol accounts for more than 95%
of fuel consumed in motor vehicles and gasoline engines.
However, consumer demand for E0 is significant. EIA
estimated that in 2015, consumption of unblended
gasoline in the U.S. was 5.3 billion gallons34, but was not
able to directly measure E15 and E85 consumption. For
2016, the EPA estimated that 320 million gallons of E15
and 200 million gallons of E85 would be consumed. This
comparison illustrates the significant demand that exists
for gasoline without ethanol.

IA
C o n c l u s i o n : The EPANEacknowledges
the ethanol

NV

blendwall
and meaningful constraints that prevent
IN
UT
IL
CO
increased renewable
fuel volumes. However the EPA
KS
MO
has not gone far enough in waiving down
renewableKY
fuel volumes, which has created uncertainty. It is clear
TN
OK
that
EPA must exercise its waiver
authority and reduce
AZ
AR
NM
volumes through 202235. After that, the program
AL
MS
continues into perpetuity with EPA setting annual
volumes36. Instead, Congress
must step in and fix
TX
LA
this problem. Congress must repeal the program or
significantly reform it by setting a cap on ethanol at
of 9.7% or less.

CA

AK

PA
OH
WV
VA
NC
SC
GA

CongressionalMessage
Message toto
EPA:
Avoid
the Detrimental
Ethanol Blendwall
Congressional
EPA:
Avoid
the Detrimental
Ethanol Blendwall
C o n g r e s s io n a l M e s s a g e

to E P A :

C o n g r e s s io n a l M e s s a g e

HI
D e tr im e n ta l E th a n o l B le n d w a ll

A v o id th e

to E P A :

A v o id th e

D e tr im e n ta l E th a n o l B le n d w a ll

Sources:
Letter
to The
Gina McCarthy,
Administrator,
US Environm
ental
ProtectionAgency
datedNovem
berdated
4, 2015.November 4, 2015. ESRI, February 29, 2016.
Data
Source:
Letter
to Honorable
The Honorable
Gina McCarthy,
Administrator,
US
Environmental
Protection
Agency
ESRI, February 29, 2016

WA

WA

MT

ME

ND
MI

MN

OR

ID

MT

ND

SD

ID

IA

NE

NV

UT

MI

MN

WY

OR

VT NH

WI

SD
IN

IL

WY

MI
WI
OH

KS

MO

MIMD

IA

NE

NV
AZ

CA

UT

NM

AR

CO
KS
TX

AK

AZ

MS

HI

NY

DE

PA

NC

IL

SC

OH

IN

GA

VA

KY

FL

NC

TN

AR

SC
MS

AL

GA

MA
CT RI
NJ

MD DE
DC

WV

LA

OK
NM

AL
MO

VT NH

VA

KY
TN

OK

DC

WV

ME

MA
CT RI
NJ

PA

CO

CA

NY

FL

Resources:
1.

Renewable Fuel Standard Program: Standards for 2017 and Biomass-Based Diesel Volume for
2018, Proposed Rule, Fed. Reg. Vol. 81 No. 104, May 31, 2016.

2.

EISA set 2005 as the baseline year for gasoline and diesel lifecycle GHG emissions. Biofuels must
meet a GHG reduction threshold relative to the transportation fuel they replace.

3.

The categories are nested such that cellulosic and BBD both count as advanced biofuel and
renewable fuel.

4.

Regulation of Fuels and Fuel Additives: Changes to Renewable Fuel Standard Program, Final Rule,
Fed. Reg. Vol. 75 No. 58, March 26, 2010.

5.

http://www.eia.gov/. Comparison of Annual Energy Outlook 2007 projection for 2016 and Short
Term Energy Outlook, May, 2016.

6.

Regulation of Fuels and Fuel Additives: Changes to Renewable Fuel Standard Program, Final Rule,
Fed. Reg. Vol. 75 No. 58, March 26, 2010.

7.

Comparison of EIA data in Oil and Gas Supply Module for AEO 2007 and AEO 2015.

8.

http://www.nap.edu/catalog.php?record_id=13105

9.

www.eia.gov

10.

Howard Gruenspecht, Deputy Administrator, Energy Information Administration before the
Committee on Environment and Public Works. February 24, 2016

11.

NERA Economic Consulting, “Economic impacts Resulting from Implementation of RFS2
Program”, October, 2012 and July 2015.

12.

NERA Economic Consulting, “Economic impacts Resulting from Implementation of RFS2
Program”, October, 2012 and July 2015.

13.

EISA grants cellulosic and general waiver authorities to the EPA Administrator to reduce
renewable fuel volumes.

14.

Comments to RFS Proposed Rule (EPA-HQ-OAR-2015-0111-2037) July 27, 2015.

15.

Ibid

16.

http://www.api.org/~/media/Files/Policy/Fuels-and-Renewables/What-others-are-saying/
E15_Auto_Responses.pdf, July 5, 2011.

17.

Ibid.

18.

Ibid.

19.

Ibid.

20.

Ibid.

21.

Robert E. Ferguson, Vice President, General Motors Company to the Honorable F James
Sensenbrenner, Jr., Representative, Fifth District Wisconsin, July 1, 2011.

22.

Renewable Fuel Standard Program: Standards for 2014, 2015, and 2016 and Biomass-Based
Diesel Volume for 2017, Final Rule, Fed. Reg. Vol. 80 No. 239, December 14, 2015.

23.

http://www.theicct.org/blogs/staff/unexpected-tax-bill-for-imported-palm-oil-biodiesel.

24.

“Ethanol Production and Gasoline Prices: A Spurious Correlation”, Christopher R. Knittel and
Aaron Smith, July 12, 2012.

25.

Statement of Howard Gruenspecht, Deputy Administrator Energy Information Administration,
U.S. Department of Energy before the Committee on Environment and Public Works, U.S. Senate,
February 24, 2016.

26.

Renewable Fuel Standard Program: Standards for 2014, 2015, and 2016 and Biomass-Based
Diesel Volume for 2017, Final Rule, Fed. Reg. Vol. 80 No. 239, December 14, 2015.

27.

OPIS Ethanol & Biodiesel Information Service, various weekly issues.

28.

http://www.afdc.energy.gov/fuels/prices.html.

29.

http://www.afdc.energy.gov/.

30.

deGorter, Harry, and Dušan Drabik. (2015).” The Distinct Economic Effects of the Ethanol Blend
Wall, RIN Prices and Ethanol Price Premium due to the RFS.” Charles H. Dyson School of Applied
Economics and Management, Cornell University. November.

31.

U.S. EPA; “A Preliminary Assessment on RIN Market Dynamics, RIN Prices, and Their Effects”;
Memo in EPA docket; May 14, 2015.

32.

Regulations of Fuels and Fuel Additives: 2013 Renewable Fuel Standards, Final Rule, Fed. Reg. Vol.
78 No. 158, August 15, 2013.

33.

U.S. EPA ‘‘Estimating Carryover RINs Available for Use in 2014,’’ Memo in EPA docket; November
2015.

34.

http://www.eia.gov/todayinenergy/detail.cfm?id=26092.

35.

EISA specifies renewable fuel volumes through 2022.

36.

For years beyond 2022, EISA authorizes the EPA Administrator, in coordination with the
Secretaries of Agriculture and Energy, to determine applicable renewable fuel volumes. Volumes
are to be based on a review of implementation for specified years and an analysis of six factors.
The six factors are related to the impact of renewable fuels on the environment, energy Security
of the U.S., infrastructure, consumer costs, economy, and the expected rate of future commercial
production.

