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Iowa Renewable Fuels Industry: 
At a Glance 

44 Ethanol Refineries in Production 

4.5 billion gallons of annual production capacity, including 63 million 
gallons of annual cellulosic ethanol production capacity. 

Over 1 billion bushels of corn demand.      

12 Biodiesel Refineries in Production 

400 million gallons of annual production capacity. 

11 plants produced 286 million gallons in 2017.  

266 E85 Stations across Iowa 

Over 100 of these stations have blender pumps, offering E85 
and mid-level ethanol blends. 

165 Registered E15 Stations 

Over 400 Biodiesel Stations  

Economic Impact of Renewable Fuels 

In 2017, ethanol and biodiesel production: 

• Accounted for $5.0 billion, or about 3.4%, of Iowa GDP;
• Generated $2.4 billion of income for Iowa households; and
• Supported roughly 50,000 jobs through the entire Iowa

economy.
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Contribution of the Renewable Fuels Industry to the Economy of Iowa 

By John Urbanchuk, Managing Partner, ABF Economics 
January 30, 2018 

 Prepared for the Iowa Renewable Fuels Association 

With 4.2 billion gallons of ethanol production and 286 million gallons of biodiesel 
production in 2017, Iowa continues to be the nation’s biofuels leader.  2017 also saw 
biodiesel and ethanol producers commence a historic level of investment and capital 
expenditures to expand production capacity, leading to an even greater contribution to 
the Iowa economy. 

Renewable Fuels Continue to Drive Iowa Forward 
Based on its size and scope, the renewable fuels industry has the following impacts on 
Iowa’s economy: 

• Accounts for $5.0 billion, or about 3.4%, of Iowa GDP;
• Generates $2.4 billion of income for Iowa households; and
• Supports nearly 47,000 jobs through the entire Iowa economy.

Purchases 
(in Millions) 

GDP 
(in Millions) 

Household 
Earnings 

(in Millions) 

Employment 
(Jobs) 

Ethanol* $6,610 $4,532 $2,154 43,079      
Biodiesel $855 $457 $278 3,785      
Total $7,465 $4,989 $2,432 46,864 

*Includes agriculture, investment in R&D, and exports

To view the full study, visit IowaRFA.org/EconomicImpactStudy 



Iowa Secretary of Agriculture Mike Naig 

Mike Naig grew up on a family farm in the northwest corner of the state near Cylinder, Iowa. Early in his 
life, Mike learned the value of hard work by helping his dad and uncle run their crop and livestock farm. 
He continues to be involved in the operation today.  

On March 1, 2018, Governor Kim Reynolds announced her intention to appoint Mike to succeed Bill 
Northey as Iowa Secretary of Agriculture. 

As Secretary, he is committed to leading efforts to 
protect consumers, expanding economic 
opportunities for Iowans and advocating in Iowa and 
around the globe on behalf of the hard-working men 
and women who keep us fed and fueled. 

In a state where agriculture is a leading economic 
driver, Mike knows that protecting our natural 
resources is essential to our success. He is proud of 
Iowans for taking on the challenge of improving 
water quality. He believes in continuing to embrace 
science and technology to better care for our state’s 
natural resources, secure a safe and affordable food 
and energy supply, and build markets for Iowa 
products.  

Mike has served as Iowa Deputy Secretary of 
Agriculture for Northey since September 2013. 

As Deputy Secretary, Mike has been responsible for 
the operations of the department, specifically policy, 
budget and personnel. He also regularly travelled across the state and on international trade 
missions. His experience working alongside Secretary Northey reinforced in him the importance of being 
accessible to Iowans to better represent their interests and be responsive to their needs.    

Before joining the Department, Mike had been active in the agribusiness industry for more than 13 
years, having served in public policy roles for state and national trade associations and in private 
industry.  

Mike is a graduate of Buena Vista University in Storm Lake with degrees in biology and political science. 
He and his wife Jaime have three boys. 



Iowa State University Sorenson Farm & Biocentury Research Farm 
Featured Speakers 

Andy Suby 
Biomass Processing Facility Manager 

Education 

B.A. in Physics, Central College, 1995 
Masters of Science in Mechanical Engineering, Iowa State University, 
1998 

Andy joined the BioCentury Research Farm as manager in June 2009. 
He started his working career in 1986 and has experience in the 
mechanical trades, building automation and control systems, 
commercial construction management, energy efficiency research, biomass energy production 
research, and thermochemical processes such as gasification and pyrolysis. 

Andy's role as manager is to facilitate multidisciplinary research projects. This includes both 
university and private industry sector projects. He is responsible for the day-to-day operations 
of the BioCentury Research Farm and to insure the facility is well maintained, and functioning 
properly and safely. He coordinates all construction projects, installation of new equipment, 
and schedules use of multi-user equipment. Andy is the primary contact for all BioCentury 
Research Farm services and rental space provided to groups outside the university. He also 
conducts public relations activities on behalf of the BioCentury Research Farm. 

David Laird 
Professor 

Investigations of soil inorganic chemical processes and soil 
mineralogical properties in relation to soil and environmental quality. 
Research interests include the use of pyrolysis to process biomass into 
bioenergy and biochar co-products, and the impact of biochar 
amendments on soil quality, the stability of biochar in soils, and the net 
impact of biochar on greenhouse gas emissions from soils. Other 
research interests include the chemical, mineralogical, and surface 
properties of soil clays, interactions of pesticides and other organic 
compounds with clays, the nature of soil humic substances, clay-humic interactions, and the 
development of field-mobile near infrared diffuse reflectance spectroscopy for mapping soil 
organic carbon and other properties. 



Gabriel Lade 
Assistant Professor of Economics 

Gabriel Lade is an Assistant Professor in the Department of Economics 
and the Center for Agricultural and Rural Development at Iowa State 
University. Gabe’s research studies environmental policies in the 
energy and agricultural sectors, with a focus on the design and market 
impacts of renewable fuel policies. Gabe received his Ph.D. in 
Agricultural and Resource Economics from the University of California, 
Davis. 

Marshall McDaniel 
Assistant Professor 

McDaniel’s background is in biogeochemistry and soil ecology. His research centers on the 
interactions between soils and plants. Soils and plants are in a give-and-
take relationship. Plants combine carbon from the atmosphere with 
nutrients taken from soils. Then dead plants give carbon and nutrients 
back to the soil, which new plants can then take these nutrients from the 
soil once again. His research explores both sides of this relationship, the 
soil biota involved, and how humans can either interfere or enhance soil-
plant interactions. 

Robert C. Brown 
Anson Marston Distinguished Professor in Engineering 

Gary and Donna Hoover Chair in Mechanical Engineering 

Professor of Mechanical Engineering 

Professor of Chemical and Biological Engineering 

Professor of Agricultural and Biosystems Engineering 

Director, Bioeconomy Institute 

Director, Center for Sustainable Environmental Technologies 

Dr. Brown is the founding director of the Bioeconomy Institute (BEI) at ISU, a university-wide 
initiative that coordinates research, educational, and outreach activities related to biobased 
products and bioenergy.  The BEI has helped established several new research enterprises at 
ISU including the NSF-sponsored Center for Biorenewable Chemicals, the Biobased Industries 

http://www.biorenew.iastate.edu/


Center, the BioCentury Research Farm, the Biorenewables Research Laboratory Building, the 
NSF-sponsored EPRSCoR RII project, and the USDA-sponsored CenUSA Bioenergy project. 
Dr. Brown also helped establish ISU’s Biorenewable Resources and Technology (BRT) graduate 
program, the first such degree-granting program in the United States.  He wrote Biorenewable 
Resources: Engineering New Products from Agriculture, which is used around the world as a 
textbook for courses in biorenewables (including ISU’s BRT 501). 
Dr. Brown’s other administrative duties include directing the Center for Sustainable 
Environmental Technologies, a $3 million per year research enterprise focusing on 
thermochemical processing of biomass and fossil fuels.  The center has pioneered a variety of 
innovative technologies including syngas fermentation, gasification of bio-oil, production of 
sugars, bioasphalt, and co-firing pellets from the fast pyrolysis of biomass, and use of biochars 
as soil amendment and carbon sequestration agent. 
Dr. Brown has published over 120 refereed papers and is PI or co-PI on over $70 million in 
cumulative research funding.  He is a Fellow of the American Society of Mechanical Engineering, 
a Distinguished Iowa Scientist of the Iowa Academy of Science, and the recipient of the David R. 
Boylan Eminent Faculty Award for Research at ISU in 2002.  He received an R&D 100 Award 
from Research and Development Magazine in 1997 and was named one of the “Top 100” 
researchers in bioenergy by Biofuels Digest in 2011. 

http://www.biorenew.iastate.edu/education/
http://www.cset.iastate.edu/
http://www.cset.iastate.edu/


Iowa State University’s BioCentury Research Farm 
Institutional Research Facility of the Year 
BioCentury Research Farm was named the 2010 Institutional Research Facility of the Year by 
Biofuels Digest. 

Overview 

The Iowa State University BioCentury Research Farm is the first-in-the-nation integrated 
research and demonstration facility dedicated to biomass production and processing. Biomass 
includes both lignocellulosic crops, crop residues, and grain. It will accelerate innovation and 
production capacity associated with biobased fuels, chemicals, and products. Collaborations for 
developing sustainable technologies will provide solutions that pave the way to meet national 
energy, economic, and environmental directives. 

The BioCentury Research Farm is a College of Agriculture and Life Sciences facility and is 
managed by the Center for Crops Utilization Research. 

Key Components 
• Research that brings together scientific expertise to address biomass cropping systems,

biofuel and bioproduct processing, logistics of biomass supply, and positive environmental
effects such as nutrient recycling back to the land.

• Facilities for educating future scientists, producers, and extension experts.
• Outreach that demonstrates economic, social, and environmental viability of biorenewable

energy and biobased products production to producers, manufacturers, policy makers, and
the public.

• Partner with companies that will work with Iowa State in collaborative research,
development, and demonstration.

Vision 
Iowa becomes the preferred location for biorefineries using biomass for biofuels and biobased 
products and Iowa State University becomes “the place” for developing cutting-edge 
bioeconomy technologies. 

http://www.ag.iastate.edu/
http://www.ccur.iastate.edu/


Mission 
Provide unique research, development, demonstration, and technology transfer facilities that 
enable the integration of biomass production, harvest, storage, and conversion into a complete 
system while making Iowa State University faculty competitive for extramural funding and 
internationally recognized as the home of cutting-edge bioeconomy science and engineering. 

Goals 
• Develop new feedstocks with preferred properties for conversion to biofuels and

biobased products.
• Design and test new agronomic systems for biomass production.
• Develop advanced harvest, storage, and densification technologies for delivering

biomass with optimal properties for conversion to biofuels and biobased products.
• Develop new biorefining methods using thermochemical, biological, and catalytic

chemistry approaches.
• Encourage and facilitate interdisciplinary research, training, and outreach that support

development of systems approaches for the biofuels and biobased products industries.
• Foster commercialization of new technologies and incubate new companies in the

biorenewables space in Iowa.

Biomass Production 
Substantial research plots and large-scale acreages are available for sustainable feedstock 
production. Research program areas include plant breeding and genomics, crop selection and 
development, comparative cropping systems, soil conservation, and nutrient 
management. Over 1,000 acres are available for feedstock production. 



Giant Miscanthus for 
Biomass Production
Miscanthus has received widespread attention as a 
biomass crop in Europe where it is used primarily for 
combustion in power plants. It is desirable for this use 
because of its low water and ash contents and high 
energy output to input ratio.  In the U.S., Miscanthus is 
being investigated as a biomass crop for bioenergy and 
biofuel.  Research into Miscanthus production and use 
has been conducted for more than 30 years in Europe, 
but is in its early stages in the U.S.

Origin and Distribution
The Miscanthus genotype with the greatest biomass potential 
to date is Giant Miscanthus (Miscanthus x giganteus), a sterile 
hybrid of M. sacchariflorus and M. sinensis parentage. The 
material being studied for biomass production is completely 
unimproved.

Giant Miscanthus is unable to produce seed so is less likely to 
be invasive. M. sacchariflorus and M. sinensis have escaped 
cultivation and can be invasive. 

Lifecycle and Growth Habitat
Giant Miscanthus is a perennial crop; it does not need to 
be reseeded each spring. Giant Miscanthus grows from a 
rhizome and will spread slowly. It has erect stems, eight to12 
feet tall.

Giant Miscanthus is a warm-season grass but can grow even 
at relatively low temperatures (as low as 43°F). Autumn frost 
stops annual growth.  Maximum dry matter yield is reached 
in late-summer but harvest is typically delayed until winter or 
early spring after dry down. This allows nitrogen to move into 
the rhizome for use by the plant the following season. Re-
growth in Iowa begins in late April.

Yield
European research has shown dry matter yields from 5 to 11 
tons per acre with an average of 8 tons per acre (non-irrigated, 
fully-established crop). The highest yields are reported in 
southern Europe, generally south of 40° N latitude.

US Research has shown dry matter yields from 10 to 15 tons 
per acre (Illinois), an increase of 30% to 50% over Europe. 
Yields decrease at more northerly latitudes. Yield trials are cur-
rently underway in Iowa.

Dry matter yield of Giant Miscanthus in the establishment 
year is typically insufficient to merit harvest. Yield increases 
each year reaching maximum potential by year three or four.

(continued on reverse)

Giant Miscanthus Quick Facts

•  Potential Benefits:
- High yielding biofuel feedstock
- Soil stabilization/improvement
- Water filtration
- Wildlife cover
- Carbon sequestration
- Low inputs after establishment

•  Challenges:
- Difficult propagation
- Expensive establishment
- Transportation of harvested material

Miscanthus species are native to Eastern Asia. They are 
now grown in various temperate and tropical areas. 

In the U.S., many varieties have been bred and used 
ornamentally for over 100 years. In Japan, Miscanthus 
varieties have been successfully cultivated and man-
aged in a prairie-like setting for use as a forage and 
building material for thousands of years.

A stand of Giant Miscanthus has a lifespan of 
15 to 30 years.  

Department of Agronomy

factsheet  |  biomass: miscanthus

Photo courtesy University of Illinois at Urbana-Champaign.



(continued from front)

Soil and Site Adaptation
Giant Miscanthus is adapted to many soil conditions, including 
marginal land, but is most productive on soils well suited for corn 
production.  

Giant Miscanthus is adapted to a broad growing range. Europe 
has shown successful stands from southern Italy (37° N latitude) 
to Denmark (56° N latitude).  In the U.S. it has been successful 
from the Gulf of Mexico to central Canada.

Establishment
Giant Miscanthus produces no seed, so it must be established 
vegetatively by planting divided rhizome pieces or live plants.  
This process results in high up-
front establishment costs relative 
to crops established from seed, 
but comparitively reduced costs 
over the lifetime of the stand. The 
planting rate is about 4,000 plants 
per acre.

Weed control at establishment is 
very important.  Labeled herbicide 
choices are limited making a clean 
field at planting critical. Planting 
an herbicide tolerant crop in the previous year and using a cover 
crop prior to Miscanthus establishment can reduce weed pres-
sure. 

As with other vegetatively propagated crops, adequate soil 
moisture at planting greatly favors establishment success. Estab-

lishment success may be limited by death of plants in the first 
winter after planting. 

Fertility and Weed Management
The plant’s efficient use of nitrogen implies that, once estab-
lished, the crop will require relatively low annual application rates. 

Nitrogen fertilizer is not needed in the first two years and is 
counter productive by encouraging greater weed growth during 
establishment.  Soils should have phosphorus and potassium 
levels adequate for corn planting.

Nutrient application should be adjusted to replace the amounts 
exported in harvested biomass, though optimal rates are still be-

ing tested. 
Annual estimated nutrient removal:
 Phosphorus - 1.5 lbs. per ton of biomass 
 Potassium - 8 lbs. per ton of biomass
 Nitrogen - 8 to 10 lbs. per ton of biomass

Harvest
Harvests can be taken between maturity in the fall and 
regrowth the following spring. Mowing or harvesting 
while the crop is still green harms plant growth and 
regeneration and reduces fuel quality.

There is a tradeoff between yield and fuel quality with harvest 
timing — late winter and spring harvests reduce yields by 
30-50 percent due to leaf drop, but the harvested biomass is a
higher quality product because of the dry down time in the field.
Recommended harvest time in Iowa is late November to early
December.

Giant Miscanthus rhizome. Photo courtesy of Ceres, Inc.

Comparison of 
Dry Matter Yields
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Miscanthus Switchgrass Corn
(grain and stover)

The potential for Giant Mis-
canthus lies in its biomass 
yield. Established plants can 
yield 10 to 15 tons of dry mat-
ter per acre. The same area 
yields between six and seven 
tons of dry matter for both 
corn and switchgrass.

Agronomy faculty are available  
to answer questions about Giant  
Miscanthus or other biomass crops.

Emily Heaton (Lead Contact)
Biomass Crops Production
heaton@iastate.edu
515 294-1310

Ken Moore
Biomass Crops Production
kjmoore@iastate.edu
515 294-5482

Maria Salas-Fernandez
Biomass Crop Breeding
mgsalas@iastate.edu
515 294-9563

Bob Hartzler
ISU Extension Weed Specialist
hartzler@iastate.edu
515 294-1164

Matt Liebman
Cropping Systems
mliebman@iastate.edu
515 294-7486

Steve Barnhart
ISU Extension Forage Specialist
sbarnhar@iastate.edu
515 294-7835

. . . and justice for all
The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the basis of race, color, national origin, gender, religion, age, disability, political beliefs, 
sexual orientation, and marital or family status. (Not all prohibited bases apply to all programs.) Many materials can be made available in alternative formats for ADA clients. To file a complaint 
of discrimination, write USDA, Office of Civil Rights, Room 326-W, Whitten Building, 14th and Independence Avenue, SW, Washington, DC 20250-9410 or call 202-720-5964.  Issued in furtherance 
of Cooperative Extension work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of Agriculture. Jack M. Payne, director, Cooperative Extension Service, Iowa State 
University of Science and Technology, Ames, Iowa.

Lead author:  Emily Heaton, assistant professor of agronomy and biomass crops specialist
Editor/Designer: Tyler Teske, Department of Agronomy communications



Establishment:  
• Switchgrass is established from
seed.

• Switchgrass is slow to establish,
often requiring two to three growing
seasons to become fully established as
a dense and vigorous stand.

• Weed competition, seed dormancy,
and poor seedling vigor are the most
frequent limitations to rapid estab-
lishment.

• Because switchgrass seedlings place
most roots near the soil surface, it is
very vulnerable to dry soil conditions
for several weeks after germinating.

Using science to fuel and feed our global society          www.agron.iastate.edu

Switchgrass

Lifecycle and Growth Habit:
• Switchgrass is a perennial crop;
it does not need to be reseeded
each spring (as do corn and soy-
bean).

• Switchgrass is a warm-season
species that fi xes carbon through
photosynthesis (C4 photosynthetic
pathway).

• Regrowth begins each spring in
early May in Iowa, and its primary
growth period follows through the
warm months of June, July, and
August. Frost in the autumn stops
its annual growth.

• Switchgrass grows as a bunch-
grass and will spread slowly with
short rhizomes. Its erect stems
grow to be two to fi ve feet tall.

• Varieties adapted for the North-
ern U.S. are very winter-hardy once
established.

• Biomass production increases
throughout the early growth stages.
Maximum biomass production oc-
curs in late July and early August.
Seeds mature in late summer.

Fertility Needs:  
• Switchgrass does not fi x nitrogen; it is not a legume.

• Fields in multi-year switchgrass biomass research studies often
received maintenance applications of 77 to 150 lbs. of nitrogen
per acre.

• Plant nitrogen and protein are highly desirable in switchgrass
harvested for forage.

• Plant protein and nitrogen content is less desirable in switch-
grass used for biomass.

• Switchgrass requires less phosphorus and potassium than corn.

• Fertilization needs for long-term, annual biomass removal
have not yet been determined, but applications of phosphorus
and potassium may become a maintenance practice.

Switchgrass  (Panicum virgatum)
Switchgrass is a perennial grass native to the tallgrass prairies once found across much 
of the U.S. including Iowa.  Today it is grown mainly as a forage crop or as ground cover 
to control erosion.  Switchgrass is grown and distributed throughout North America and 
is frequently used in the Conservation Reserve Program and wildlife habitat programs.  
Its rapid growth rate and winter hardiness make it an attractive biomass crop for biofuel 
production.  The crop can be burned as an energy source for producing grain ethanol or 
fermented into biofuel.  

 Yield response of switchgrass to nitrogen fertilizer near 
Ames, Iowa in 2006. (Source: A. Heggenstaller, unpublished)

Soil and Site Adaptation:  
• Switchgrass is most productive on
moderately-well to well drained soils
of medium fertility and at a soil pH
range of 5.5 to 7.0.  It can tolerate wet
sites and survive short-term fl ooding.

• Switchgrass is adapted for a wide
range of soil conditions, but varieties
originating from a particular latitude
have greater productivity and survival
when planted near that latitude.

• Southern, ‘lowland’ varieties have
greater yield potential, but are more
susceptible to cold injury in the
Northern Plains and Northeast U.S.

• ‘Cave-in-Rock’ and ‘Shawnee’ are
currently the highest yielding varieties
in Iowa.  Other commercially available
and experimental varieties exist, but
more research is needed to identify
which are best for sustainable ligno-
cellulosic fuel production in the state.

AG 200     March 2007



Lead authors: Lance Gibson, associate professor of agronomy and Steve Barnhart, professor of agronomy and 
ISU Extension forage specialist
Editor/Designer: Melea Reicks Licht, agronomy communications specialist
. . . and justice for all
The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the basis of race, color, national origin, 
gender, religion, age, disability, political beliefs, sexual orientation, and marital or family status. (Not all prohibited bases apply to all programs.) 
Many materials can be made available in alternative formats for ADA clients. To fi le a complaint of discrimination, write USDA, Offi ce of Civil 
Rights, Room 326-W, Whitten Building, 14th and Independence Avenue, SW, Washington, DC 20250-9410 or call 202-720-5964.
Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of Agriculture. 
Jack M. Payne, director, Cooperative Extension Service, Iowa State University of Science and Technology, Ames, Iowa.

Iowa State University Department of Agronomy  

Harvest Considerations:
• Several harvest strategies exist for
switchgrass biomass ranging from one
to multiple harvests.

• Total seasonal biomass yield is simi-
lar in one- and two-cut systems.

• Research for switchgrass biomass
harvest focuses on a single harvest
in November or later, rather than
multiple harvests during the growing
season as is done in switchgrass forage
production.

• Single harvests of switchgrass taken
four to six weeks or more after its
above-ground growth is killed by frost
removes less nutrients and reduces
fertility needs.

• There may be a 10 to 20 percent
decrease in biomass yield by delaying
past peak late-summer biomass ac-
cumulation, but stand vigor and yield
consistency in later years is better
maintained.

Contacts
Steve Barnhart, agronomy professor 
and ISU Extension forage specialist
(515) 294-7835
sbarnhar@iastate.edu

Lance Gibson, agronomy associate 
professor
(515) 294-2143
lgibson@iastate.edu

Bob Hartzler, agronomy professor 
and ISU Extension weed specialist
(515) 294-1164
hartzler@iastate.edu

Matt Liebman, agronomy professor
(515) 294-7486
mliebman@iastate.edu

Ken Moore, agronomy professor
(515) 294-5482
kjmoore@iastate.edu

Yields of ‘Cave-in-Rock’ switchgrass harvested from six produc-
tion fi elds in the Chariton Valley Biomass Project in 2002 are 
shown in the above graph.  The dots represent the average yield 
for the fi eld, the enclosed box represents the range of the 50 
percent of observed yields closest to the average, and the tails 
represent the total range. (Source: K. J. Moore unpublished)   

Pest Management:
• Weed control is very important
to rapid switchgrass establishment.
Labeled herbicide choices are limited.
For example, atrazine is not currently
registered for use on switchgrass.

• Planting switchgrass with corn as
a nurse crop has proven to control
weeds effectively during establishment
through the benefi t of herbicide early
in the season and late-season weed
control provided by the corn canopy.
Not all corn herbicide programs will
be suitable.

• Controlled burning in the spring
is a common way to control weeds in
switchgrass grown for conservation.

• Insect damage has not been a great
concern for Iowa switchgrass produc-
ers.  However, switchgrass is suscep-
tible to localized feeding by non-selec-
tive feeders such as grasshoppers and
armyworms.

Disease Management:
• Leaf and stem fungal diseases are
occasionally present on switchgrass in
years with high humidity during the
growing season.

• Yields of both switchgrass biomass
and seeds in southern Iowa in the late
1990s declined due to smut caused
by Tilletia maclagani.  There is a close
relationship between percent of stems
infected with smut and overall yield
reduction.

Yield:
• Switchgrass production is limited during the fi rst two to
three years following seeding.

• Systems managed for fewer or later harvests using improved
management or cultivar choices have seen higher, more sus-
tained yields in recent years.

• Nationwide switchgrass yields have been highest in the
southern and mid-latitude U.S. due to long growing seasons
and use of high-yielding varieties.

• Switchgrass yields tend to decrease from the eastern to west-
ern U.S. due to more consistent and higher rainfall patterns in
the East.

• Switchgrass yields harvested from production fi elds in
southern Iowa averaged from 1 to 4 tons per acre in a one-cut
system harvested after frost.  Switchgrass yields harvested from
research plots in central Iowa ranged from 2 to 6.4 tons.



REG Ralston 

Ralston, IA | Joined REG in 2001 | 30 mmgy Nameplate Capacity 

REG RALSTON SUPPORTS 

NOTE: All data represents 2017 production at REG Ralston. Last updated: August 2018 

Primarily Biodiesel Production with Refined-Feedstock Capabilities 

POUNDS of 

94 
MILLION 

FEEDSTOCK USED 

2,173 THROUGH THIS PLANT IN 2017&  259 
RAILCARS TRUCKS 

2017 NATIONAL IMPACT: 

States feedstock is from 
States biodiesel is delivered 

MILLION 

Delivered to

12.7
GALLONS of

BIODIESEL PRODUCED 

in 70 locations 
nationwide 

DIRECT JOBS 
21 

METRIC TONS OF CO2 
= 72,329 

PASSENGER VEHICLES 

EMISSIONS FROM 

15,488 
REDUCED: 

REG RALSTON 
IN 2017 



2001 
Facility upgraded 
by West Central 

Cooperative to 12 
mmgy. 

2003 
REG was formed 

within West 
Central 

Cooperative to 
build the biodiesel 

business. 

1996 
InterWest, LLC 
builds a batch 

plant to process 
soybean oil into 
methyl esters. 

1998 
SoyPower 

biodiesel is 
created 

after plant 
upgrade. 

2016 
Upgrade project 

begins after 
neighboring soy 
crush operation 

expands. 

$32 million 
upgrade 

complete. REG 
Ralston now 

produces at 30 
mmgy. 

2017 

A History of Success 

NOTE: All data represents 2017 production at REG Ralston. Last updated: August 2018 

REG Ralston 

Renewable Energy Group, Inc. is a leading provider of cleaner, lower carbon intensity products and services. We 

are an international producer of biomass-based diesel, a developer of renewable chemicals and North America’s 

largest producer of advanced biofuel. REG utilizes an integrated procurement, distribution, and logistics network 

to convert natural fats, oils, greases and sugars into lower carbon intensity products. With 14 active biorefineries, 

a feedstock processing facility, research and development capabilities and a diverse and growing intellectual 

property portfolio, REG is committed to being a long-term leader in bio-based fuel and chemicals. 



Landus CooperativeTM is a farmer-owned agricultural cooperative headquartered in Ames, Iowa, that has 
a global reach and a local touch with about 600 full-time employees at locations in more than 60 
communities in Iowa and Minnesota, and approximately 7,000 member-owners. 

Our diversified farmer-owned cooperative offers precision agronomy services with approximately 40 
agronomists on staff, a proprietary, AcreEdge™, a member-owned brand of soybeans; expert grain 
marketing services; and corn and soybean processing including a facility in Ralston, Iowa, which 
manufactures SoyPlus®, a high bypass protein soybean meal for dairy herds across the globe. 

 MISSION 

Enriching lives by efficiently delivering innovative, profitable solutions with a local cooperative touch 
and a global reach. 

VISION 

Landus Cooperative will profitably grow to be a trusted global leader by providing value to customers, 
employees and consumers through efficiency, innovation, market development and environmental 
stewardship. 

OUR ORIGINS 

Landus Cooperative was formed when the member-owners of West Central Cooperative and Farmers 
Cooperative Company voted to merge into a single organization. 

OUR NAME 

Agriculture has always been about two things: land and the people who work it. Nothing in farming is 
possible without good, healthy soil—just as nothing is possible without strong, forward-thinking farmers 
to make it productive. Working as one, we will carry our heritage forward and step into the future with 
confidence and vitality. 

This is where we come from, why we are here and how we will create a better tomorrow. We are the 
land and the land is us. 

Together, we are Landus Cooperative. 
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What is biodiesel? 

Biodiesel is a renewable, clean-burning diesel replacement that is reducing U.S. dependence on foreign
petroleum, creating jobs and improving the environment. Made from a diverse mix of feedstocks including
recycled cooking oil, soybean oil, and animal fats, it is the first and only EPA-designated Advanced Biofuel in
commercial-scale production across the country and the first to reach 1 billion gallons of annual production.
Meeting strict technical fuel quality and engine performance specifications, it can be used in existing diesel
engines without modification and is covered by all major engine manufacturers’ warranties, most often in blends
of up to 5 percent or 20 percent biodiesel. It is produced at plants in nearly every state in the country.

With just over a decade of commercial-scale production, the industry is proud of its careful approach to growth
and strong focus on sustainability. The biodiesel market has increased from about 25 million gallons in the early
2000s to more than 2.8 billion gallons of advanced biofuel in 2016. This represents a small but growing
component of the annual U.S. on-road diesel market of about 35 billion to 40 billion gallons. Consistent with
projected feedstock availability, the industry has established a goal of producing about 10 percent of the diesel
transportation market by 2022.

Reaching that goal would significantly lessen U.S. dependence on imported oil, bolstering national security and reducing our trade deficit. At the same time,
biodiesel’s growth would boost the U.S. economy, not just by creating jobs but also by reducing our dependence on global oil markets and vulnerability to
price spikes. There are currently about 200 biodiesel plants across the country – from Washington state to Iowa to North Carolina – with registered capacity
to produce some 3 billion gallons of fuel. The industry is supporting nearly 48,000 jobs, generating billions of dollars in GDP, household income and tax
revenues. The industry’s economic impact is poised to grow significantly with continued production increases. The industry supports jobs in a variety of sectors,
from manufacturing to transportation, agriculture and service.

The EPA has recognized biodiesel’s environmental benefits by classifying it as an Advanced Biofuel, making biodiesel the only commercial-scale U.S. fuel
produced nationwide to meet the agency’s advanced criteria. According to the EPA, biodiesel reduces greenhouse gas emissions by at least 57 percent and
up to 86 percent when compared to petroleum diesel – making it one of the most practical and cost-effective ways to immediately address climate change. In
addition, biodiesel sharply reduces major tailpipe pollutants from petroleum diesel, particularly from older diesel vehicles. This is important because the EPA
has consistently cited diesel exhaust – primarily from older trucks, buses and other vehicles – as one of the nation's most dangerous pollutants.

Biodiesel is produced using a broad variety of resources. This diversity has grown significantly in recent years, helping shape a nimble industry that is
constantly searching for new technologies and feedstocks. In fact, industry demand for less expensive, reliable sources of fats and oils is stimulating promising
research on next-generation feedstocks such as algae and camelina.

Technical Definition for Biodiesel (ASTM D 6751) and Biodiesel Blend:
 Biodiesel, n - a fuel comprised of mono-alkyl esters of long chain fatty acids derived from vegetable oils or animal fats, designated B100, and meeting the

requirements of ASTM D 6751. 

Biodiesel Blend, n - a blend of biodiesel fuel meeting ASTM D 6751 with petroleum-based diesel fuel, designated BXX, where XX represents the volume
percentage of biodiesel fuel in the blend.

How is biodiesel made?
 Biodiesel is made through a chemical process called transesterification whereby the glycerin is separated from the fat or vegetable oil. The process leaves

behind two products -- methyl esters (the chemical name for biodiesel) and glycerin (a valuable byproduct usually sold to be used in soaps and other
products).

Is Biodiesel the same thing as raw vegetable oil?
 No! Fuel-grade biodiesel must be produced to strict industry specifications (ASTM D6751) in order to ensure proper performance. Biodiesel is the only

alternative fuel to have fully completed the health effects testing requirements of the 1990 Clean Air Act Amendments. Biodiesel that meets ASTM D6751 and
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is legally registered with the Environmental Protection Agency is a legal motor fuel for sale and distribution. Raw vegetable oil cannot meet biodiesel fuel
specifications, and is not a legal motor fuel that meets the diesel fuel specifications of ASTM D975.

For entities seeking to adopt a definition of biodiesel for purposes such as federal or state statute, state or national divisions of weights and measures, or for
any other purpose, the official definition consistent with other federal and state laws and Original Equipment Manufacturer (OEM) guidelines is as follows:

Biodiesel is defined as mono-alkyl esters of long chain fatty acids derived from vegetable oils or animal fats which conform to ASTM D6751
specifications for use in diesel engines. Biodiesel refers to the pure fuel before blending with diesel fuel. Biodiesel blends are denoted as, "BXX"
with "XX" representing the percentage of biodiesel contained in the blend (ie: B20 is 20% biodiesel, 80% petroleum diesel).

Why should I use biodiesel?
 Biodiesel is better for the environment because it is made from renewable resources and has lower emissions compared to petroleum diesel. It is less toxic

than table salt and biodegrades as fast as sugar. Produced domestically with natural resources, its use decreases our dependence on imported fuel and
contributes to our own economy.

Where do I get biodiesel?
 Biodiesel is available nationwide. It can be purchased directly from biodiesel producers and marketers, petroleum distributors, or at a handful of public

retailers throughout the nation.

For additional information on biodiesel see:

Fuel Fact Sheets
FAQs
Biodiesel for Kids
Biodiesel Education – University of Idaho
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Biodiesel Facts 
• Biodiesel is a clean-burning, biodegradable, alternative fuel produced from vegetable

oils or animal fats. To be called biodiesel, it must meet American Society for Testing &
Materials (ASTM D-6751) quality specifications.

• Blends of biodiesel can range from one percent to 99 percent. Common blends used in
Iowa are B5, B10 and B20. Many farmers use even higher blend levels in their on-farm
equipment.

• Biodiesel is the most energy efficient alternative fuel produced today with an energy
balance of over 3:1.

• Biodiesel provides engine lubricity which helps extend engine life and reduce
maintenance costs. Even biodiesel levels as low as 1 percent can provide up to a 65
percent increase in lubricity.

• B100 (100 percent biodiesel) reduces ozone
(smog) formation by 50 percent.

• Biodiesel is a biodegradable, renewable fuel with positive performance benefits.
Increased cetane, high fuel lubricity and increased oxygen content make it a preferred
blending agent for ultra-clean diesel.

• As a domestically-produced fuel, biodiesel can reduce the need for fossil fuel and
improve the nation’s energy security.

• Biodiesel is registered as a fuel and fuel additive with the EPA and meets clean diesel
standards established by the California Air Resources Board (CARB). B100 has been
designated as an alternative fuel by the U.S. Department of Energy and the U.S.
Department of Transportation.

• Using biodiesel in diesel engines does not void parts and materials workmanship
warranties of any major U.S. engine manufacturer. For a list of engine manufacturers
and their biodiesel warranty statements, go to: http://biodiesel.org/using-
biodiesel/oem-information.

• Biodiesel blended up to 20 percent (B20) exhibits cold flow properties similar to #2
diesel and can be used year-round.

• Biodiesel has the highest BTU content of any alternative fuel (ranging between #1 and
#2 diesel fuel).

• B100 reduces exhaust emissions of carbon monoxide by 48 percent and hydrocarbons
by 67 percent. Sulfur emissions are essentially eliminated with B100.

• The long-term savings in reduced wear, repairs, maintenance and lost down time make
biodiesel the best choice for America’s trucking industry.

http://biodiesel.org/using-biodiesel/oem-information
http://biodiesel.org/using-biodiesel/oem-information


Biodiesel Basics

Biodiesel is a domestically produced, 
renewable fuel that can be manufac-
tured from new and used vegetable oils, 
animal fats, and recycled restaurant 
grease. Biodiesel’s physical properties  
are similar to those of petroleum 
diesel, but it is a cleaner-burning renew-
able alternative. Using biodiesel in 
place of petroleum diesel significantly 
reduces lifecycle carbon emissions. 
Research shows that it also reduces 
emissions of toxic air pollutants in 
older on-road vehicles and in many 

off-road applications.

Biodiesel blends
Biodiesel can be blended and used in 
many different concentrations, including 
B100 (pure biodiesel), B20 (20% 
biodiesel, 80% petroleum diesel), B5  
(5% biodiesel, 95% petroleum diesel), 
and B2 (2% biodiesel, 98% petroleum 
diesel). B20 is a common biodiesel  
blend in the United States.

Using biodiesel in  
diesel engines
For vehicles manufactured after 1994, 
biodiesel blends meeting ASTM stan-
dards can be used with minimal impact 
on operating performance. Diesel 
vehicles manufactured before 1994 may 
include elastomers (hoses and gaskets) 
that could break down with repeti-
tive use of blends above B20. Higher 
blends should be avoided in these older 
vehicles, or their elastomers should be 
upgraded to a compatible material.

Currently, every original equipment 
manufacturer (OEM) of diesel vehicles 
approves blends of up to B5 in their 
vehicles. Nearly 80% of OEMs already 
approve blends up to B20 in some or all 
of their diesel vehicles, and some even 

approve the use of B100 in certain types 
of farm equipment. Ongoing research 
aims to gain approval for the use of B20 
blends in all on-road diesel vehicles.

Check your OEM’s website or speak  
with a dealer to determine which 
biodiesel blend is right for your vehicle. 
You can also find general and manufac-
turer-specific information on the  
National Biodiesel Board website  
(www.biodiesel.org). It is up to you to 
determine the right blend ratio for your 
vehicle and application.

How can I find biodiesel?
Biodiesel is available in all 50 states.  
The Alternative Fuels Data Center 
(AFDC) website has information on 
fueling sites across the country that 
offer blends of B20 and higher. To find 
biodiesel stations in your area, use the 
Alternative Fueling Station Locator  
(afdc.energy.gov/stations).

How well does biodiesel 
perform?

Engines operating on B20 exhibit similar 
fuel consumption, horsepower, and 
torque to engines running on conven-
tional diesel. Biodiesel also has a higher 

cetane number (a measure of the ignition 
value of diesel fuel) and higher lubricity 
(the ability to lubricate fuel pumps and 
fuel injectors) than conventional diesel 
fuel, so it combusts easier and lubricates 
the fuel system better. Generally, a blend 
of diesel fuel and biodiesel, such as B20, 
will have a slightly lower energy content 
than petroleum diesel, although the 
impact on fuel economy is insignificant.

Will biodiesel perform well in 
cold weather?
The cold-flow properties of biodiesel 
blends vary depending on the amount 
of biodiesel in the blend and the types 
of fuel used in the blend. This issue is 
not limited to biodiesel, as diesel fuel 
exhibits the same behavior. All diesel and 
biodiesel blends can have compounds 
that crystallize in very cold temperatures, 
causing operability issues if not properly 
monitored. However, fuel blenders have 
a number of options available to improve 
the cold-flow properties of biodiesel 
blends, including adding flow improvers, 
blending in more No. 1 diesel, or 
blending in less biodiesel. Users should 
consult with their fuel provider with ques-
tions about the cold weather performance 
of their fuels. 

Hundreds of biodiesel fueling stations are available in the United States. Find a 
station near you by visiting the Alternative Fueling Station Locator. Photo from National 

Biodiesel Board, NREL 38601

VEHICLE TECHNOLOGIES OFFICE
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Will biodiesel plug my 
vehicle filters?
Biodiesel has a solvent effect. It cleans 
your vehicle’s fuel system and could 
release deposits accumulated from previous 
diesel fuel use. The release of deposits 
may initially clog filters, so you should be 
proactive in checking for and replacing 
clogged fuel filters. Once the build-up is 
eliminated, return to your regular replace-
ment schedule. This issue is less common 
with B20 and lower-level blends.

Will long-term biodiesel use 
affect my engine?
Studies of B20 and lower-level blends in 
approved engines have not demonstrated 
negative long-term effects. Higher-
level blends (above B20) may impact 
fuel system components in vehicles 
manufactured before 1994. The effects 
are lessened as the biodiesel blend level 
decreases. For more information, visit 
www.biodiesel.org.

Are there standards  
for biodiesel?
BQ-9000 is the voluntary industry quality 
assurance program, and information can 
be found at bq-9000.org. Biodiesel blends 
should start with B100 biodiesel that 
meets ASTM International Specification 
D6751. When blended for B5 and lower-
level blends, the finished blend must meet 
ASTM D975, which requires these blends 
to meet the same fuel-quality specifications 
as conventional diesel fuel, so they have 
the same physical properties. For blends 
containing 6%–20% biodiesel, the finished 
blend needs to meet ASTM D7467.

Does biodiesel burn 
cleaner than diesel?
Prior to the 2010 model year (MY),  
some studies showed contradictory 
results for emissions of nitrogen oxides 
with B20 compared to diesel fuel. With 
new emission control technologies, this 

is no longer an issue, because diesel fuel 
burns as cleanly as B20 in MY 2010 and 
newer engines. In older engines, biodiesel 
blends may offer some additional emis-
sions reduction benefits, particularly for 
particulate matter, carbon monoxide, and 
unburned hydrocarbons. The amount of 
the benefit will depend on the engine’s 
emission control technology, the age of 
the engine, the percent of biodiesel in the 
blend, and how the vehicle is operated. As 
Figure 1 illustrates, the oldest engines and 
technologies will reap the greatest emis-
sions benefits from the use of biodiesel.

Biodiesel also reduces greenhouse  
gas emissions on a lifecycle basis.  
This is because the carbon dioxide 
released during combustion is offset  
by the carbon dioxide sequestered while 
growing the feedstocks that are used to 
produce the fuel. Greenhouse gas emission 
reductions are an important component 
of being an advanced biofuel under the 
Renewable Fuel Standard. The U.S. 
Environmental Protection Agency does not 
differentiate among the various biodiesel 
feedstocks—vegetable oils and waste fats, 
greases, and oils—in defining biodiesel as 
an advanced fuel.1

Is biodiesel the same as 
renewable diesel?
No. Although most renewable diesel 
is produced from vegetable oil, animal 
fat, and waste cooking oil, biodiesel 
is a mono-alkyl ester and has different 
fuel properties than diesel and hence, 
a different fuel specification (ASTM 
D6751 for 100% biodiesel). Renewable 
diesel, on the other hand, behaves nearly 
identically to petroleum diesel and 
meets the same fuel quality specification 
ASTM D975.

Can I use straight vegetable 
oil in my diesel engine?
No, straight vegetable oil is not biodiesel 
and is not a legal motor fuel. It does not  
meet biodiesel fuel specifications or 
quality standards. For more information, 
see the fact sheet, Straight Vegetable Oil 
as a Diesel Fuel? (www.nrel.gov/docs/
fy14osti/54762.pdf).

Where can I read more?
For more information on biodiesel, 
including production, distribution,  
and fueling station locations, see the 
Biodiesel Handling and Use Guide  
(Fifth Edition) (afdc.energy.gov/uploads/
publication/biodiesel_handling_use_
guide.pdf) or visit the biodiesel section 
of the AFDC (afdc.energy.gov/afdc/fuels/
biodiesel.html).

1 EPA Lifecycle Analysis of Greenhouse Gas Emissions from Renewable Fuels, Washington, D.C.: U.S. Environmental 
Protection Agency. Accessed September 14, 2017: www.epa.gov/sites/production/files/2015-08/documents/420f10006.pdf
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Figure 1: Emission Standards for Heavy-
Duty Highway Engines. U.S. emissions 
limits for nitrogen oxides (NOx) and 
particulate matter (PM) have been reduced 
significantly over the last 20 years. 
Biodiesel’s benefits are maximized in 
engines older than MY 2010.
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For more information, visit: 
cleancities.energy.gov
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Al’s Corner Oil Company, parent company of Sparky’s One Stop convenience 
stores, has been a family-owned business since 1934.  Sparky’s offers a wide 
variety of fuels and food options.  Services include farm fuel and propane delivery 
for both commercial and residential customers.  Al’s Corner Oil is also a 
distributor for Sinclair oil and lubricants.   

E15 is available at the following Sparky’s One Stop locations in Iowa: 

 Bayard
 Carroll
 Jefferson
 Rockwell City
 Storm Lake



Both air and fuel are required to power the combustion in an automotive engine. One will 
not burn without the other, and ethanol makes it easier to create a cleaner-burning mix, 
resulting in fewer unburned, unhealthy chemicals leaving the tailpipe.

When the mix of air and fuel is correct, a cleaner burn will generate maximum power 
from every drop of fuel, and tailpipe exhaust will contain less carbon monoxide and 
hydrocarbons – harmful toxins and greenhouse gas emissons. 

All gasoline is made from petroleum, but most fuels sold today are blended with some 
amount of ethanol, a biofuel made from plants. Ethanol is rich in oxygen, which helps 
fuel burn more completely. During combustion, oxygen from ethanol and air binds to the 
hydrogen and carbon in fuels to create water and carbon dioxide. With the addition of 
oxygen from ethanol, harmful tailpipe emissions such as unburned hydrocarbons and carbon monoxide are significantly reduced.

Modern vehicles are equipped with emissions sensors and computer control systems that automatically adjust the fuel and air mixture 
for maximum performance. This allows nearly any vehicle to operate on a fuel blend containing the standard 10 percent ethanol (E10) or 
15 percent ethanol (E15). Fuel systems in Flex Fuel vehicles allow operation on an even wider spectrum of fuel blends.

A CLEANER-BURNING FUEL

Ethanol blends deliver more miles per dollar, even when accounting for the change in 
energy content between ethanol and conventional gasoline.

Burning a drop of ethanol will generate less heat than burning a drop of gasoline, but 
the difference in energy content has little or no impact on mileage. For example, E15 
typically costs 3 to 5 percent less than standard E10 blends and contains only 1.5 
percent less energy. Therefore, consumers can drive farther for less money when fueling 
up with a high ethanol blend.

Ethanol’s high octane rating will also allow the design of more fuel-efficient engines, 
which will deliver even greater savings per mile by preserving fuel economy.

A GREATER MILEAGE VALUE

Ethanol blends deliver 
more miles per dollar.

Gasoline

Ethanol

ENGINE PERFORMANCE 101: 
WHY ETHANOL IS A CAR’S BEST FRIEND

Ethanol is a low-cost, high-octane biofuel that is added to nearly every gallon 
of gasoline sold in the U.S. The boost from ethanol’s octane enhances engine 
performance and allows for more efficient engine designs. Ethanol delivers greater 
power, less pollution and more miles per dollar – a winning combination for 
American drivers.

Burns cleaner and 
reduces emissions

Delivers more miles 
per dollar

Boosts octane for 
greater efficiency and 

horsepower

Improves engine 
performance

RCRracingRichardChildressRacing RCRracing3RCRracing ECRenginesECRengines

Ethanol is rich in 
oxygen, which helps 
the fuel burn more 

completely.



Smaller engines use less fuel, and the octane boost provided by ethanol 
makes it possible to reduce size without sacrificing performance.

Forcing more fuel and air into a smaller volume increases pressure  
(turbocharging). This compression can cause low-octane fuels to ignite at the 
wrong time, reducing efficiency and potentially damaging the engine.

High-octane fuels, like ethanol, are necessary for smaller, higher-compression, 
“turbocharged” or “supercharged” engines, which force more air into the mix, 
yielding more power.

Future fuel efficiency standards in the United States will prompt automakers 
to produce engines that require a more highly compressed fuel mix. As a 
result, our standard fuel mix will require higher octane. This can readily be 
provided by ethanol at a much lower cost than other octane boosters.

MORE OCTANE FOR GREATER EFFICIENCY

High-octane fuels, like ethanol, help engines deliver more horsepower and 
speed.

Most cars require fuel with a minimum octane rating of 87. Ethanol’s octane 
rating is 113 and is added to petroleum-based fuels to create a blend with 
at least 87 octane for use in modern vehicles. In the past, chemicals like 
lead and MTBE were added to increase the octane of motor fuels, but those 
substances are highly toxic. Since ethanol is clean, renewable, abundant and 
inexpensive, it provides the needed boost and is mixed in 97 percent of U.S. 
motor fuels.

MORE OCTANE FOR MORE POWER

About Richard Childress Racing (RCR): Richard Childress Racing is a renowned, performance-driven racing, 
marketing and manufacturing organization. RCR has earned more than 200 victories and 15 championships, including 
six in the NASCAR Sprint Cup Series with the legendary Dale Earnhardt. RCR was the first organization to win 
championships in the Sprint Cup Series, NASCAR XFINITY Series and NASCAR Camping World Truck Series.

About ECR Engines: ECR Engines is a high-performance research and development and engine production company 
at the Richard Childress Racing facility in Welcome, N.C. ECR provides engines for NASCAR teams including Richard 
Childress Racing, JTG Racing, Germain Racing, Circle Sport-Leavine Family Racing, Kaulig Racing, among others. ECR 
also produces engines used in all of the Cadillac DPi-V.R Protoype cars competing in the IMSA WeatherTech Series, as 
well as for teams in SCCA, dirt and asphalt short tracks, and sprint car racing.

Alcohols, including ethanol, help to remove oil-based grime from surfaces, not unlike dish detergents. That helps prevent the build-up of 
residues on key engine components.

Extensive testing by the Department of Energy has shown that all vehicles since 2001 are built with modern materials, allowing them to 
run on fuels containing up to 15 percent ethanol. This represents 9 out of 10 cars on the road today. Engines in Flex Fuel vehicles can 
operate on blends of up to 85 percent ethanol.  

Ethanol also reduces the likelihood of moisture build-up in an engine.

On a cold night following a humid day, moisture in the air could condense on the inner chamber of a fuel tank. Water doesn’t mix with 
pure gasoline, so it accumulates at the bottom of the tank. If that unmixed water gets into the engine, the engine will stall. It could also 
freeze in the fuel lines. Ethanol-blended fuels can absorb some water before they become saturated and experience “phase separation,” 
the point at which enough water accumulates to harm engine performance. In essence, ethanol keeps the fuel dry.

LESS WEAR AND LESS MOISTURE

E30
95

Octane

E85
105
Octane

Ethanol provides a high-octane 
boost to basic gasoline.

E10
87

Octane

E15
88

Octane

“Ethanol has an inherently high octane 
number and would be an ideal octane booster 
for lower-octane petroleum blendstocks. … In 
this way, high octane fuel can simultaneously 
help improve fuel economy while expanding 
the ethanol market in the United States via a 
growing market for an ethanol blend higher 
than E10.”

Oak Ridge National Laboratory, July 2016



For more information, please visit www.IowaRFA.org 
Or contact the IRFA at 515-252-6249 

Ethanol Blends: Good Choice for Vehicles 

E15 – A registered fuel for typical vehicles 

• E15 is a blend of 15% ethanol and 85% gasoline.  It contains just 5% more ethanol than E10, the
most commonly used fuel in the U.S.

• E15 is EPA-approved for all 2001 & newer cars, trucks and SUV’s, which accounts for more than
90% of the vehicles on the road today.  It is the most tested fuel in history, and more than 4
billion miles have been driven on E15 to date.

• There is no noticeable difference between the mileage achieved when using E15 and the
mileage when operating on E10.

• E15 is higher in octane – typically 88 octane – and is also referred to as Unleaded88/E15 by fuel
retailers.

• More than 6,000 surveys found that Unleaded88/E15 appeals to consumers for its many
benefits:
o Good choice for my car
o Cleaner burning
o Better for engines
o Better value
o Higher octane
o Kinder for the earth

• E15 is the lowest cost fuel available for non-flex fuel vehicles, typically selling for 5 – 10 cents a
gallon less than E10, so it saves consumers money at the pump.

E85 – an alternative fuel for “flex-fuel” vehicles 

• E85 is a blend of 85% ethanol and 15% gasoline.  It’s an environmentally-friendly fuel that burns
cleaner than gasoline and reduces greenhouse gas emissions.

• Flexible-fuel vehicles (FFVs) have been designed to operate on E85 or any ethanol blend up to
85%.  Special onboard diagnostics read the fuel blend, enabling drivers to fuel with ethanol
blends in any combination from a single tank.

• E85 provides the lowest cost per mile of any fuel.  While there is a decrease in fuel economy, it
is more than offset by the typical 20 – 30% lower price compared to E10.

• E85 has a much higher octane rating (100 to 105) than gasoline and increases horsepower.

http://www.iowarfa.org/
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AT THE PUMP 

Did You Know?

Today, there are currently 1,433 stations selling E15 across 30 states. The newest of 
which, Maryland, started selling E15 earlier this year. For the fourth year in a row, we have 
doubled the number of retail locations and expect to reach nearly 2,800 locations by 2020. 



EPA has Scissors to Cut the Red Tape & Allow E15 Use Year-Round 

• E15 is a clean, safe and low-cost fuel which can be used in nine of every 10 cars on the road today.  It

will be available at more than 2,000 retail locations in 29 states by the end of 2018.

• To increase the fuel’s availability, reduce refiner RIN costs, and open much-needed market access for

surplus corn, EPA or Congress should remove an outdated Reid vapor pressure (RVP) regulation which

currently blocks the sale of E15 in most of the country during the summer driving season.

• On April 12, President Trump pledged his support for the year-round sale of E15 by stating, “We're

going to raise it up to 15 percent…We're going to go to 12 months which makes a lot of farmers very

happy—because we go from 8 months to 12 months, that's a big difference…That was always

unnecessary and ridiculous.”

• EPA has a legally defensible way to extend RVP relief to E15 and higher blends to carry out the

President’s commitment to allow market access to these fuels all year. We support either EPA action

to remove this RVP regulatory burden on its own or bipartisan legislation (S. 517, H.R. 1311) to clarify

that E15 and higher blends should be allowed June 1 through Sept. 15.

Background 

The Clean Air Act requires EPA to control the evaporative emissions of gasoline in certain parts of the country 

from the June 1 – Sept. 15 summer driving season to reduce ground-level ozone and smog. 

EPA uses the RVP standard expressed in pounds per square inch (psi) to measure evaporative emissions.  The 

higher the RVP of a fuel, the worse its emissions are.  The RVP of gasoline can range from 7 to 15 psi.  The RVP 

of pure ethanol is 2 psi.  Most gasoline used in the U.S. today is actually a blend of 10 percent ethanol and 90 

percent gasoline (E10).  E10 gasoline has a RVP of about 10 psi.   

In 1990, Congress gave EPA the authority to allow the use of E10 (the maximum amount of ethanol allowed in 

gasoline in 1990) during the June 1 – Sept. 15 season. 

In 2011, EPA approved the use of E15, a fuel with lower RVP emissions than E10 and straight gasoline. 

Unfortunately, at the time, EPA refused to apply the same RVP standard to E15 that applies to E10. 

EPA’s refusal to allow E15, a cleaner, less emitting fuel to be used from June 1 – Sept. 15 in certain parts of 

the country handcuffs gas station owners who want to offer the fuel to their customers year-round.   

Allowing E15 to be sold year-round would increase ethanol blending by 300 to 700 million gallons and result in 

a substantial increase in the supply of RIN credits, thereby reducing RFS compliance costs for refiners. 

E15 typically costs 2 to 10 cents per gallon less than E10 and gasoline, so refusing to allow the sale of this fuel 

in the summer season also robs consumers of the opportunity to buy a lower cost product. 

S. 517 - sponsored by Senators Fischer, Donnelly and Grassley.  Cosponsors currently include Senators Baldwin, Blunt, Duckworth,

Durbin, Ernst, Franken, Heitkamp, Hoeven, Klobuchar, McCaskill, Moran, Roberts, Rounds, Sasse, Smith, and Thune. 

H.R. 1311 - sponsored by Representatives Smith (NE-3) and Loebsack (IA-2),).  Cosponsors include Representatives Bacon (NE-2), Banks 

(IN-3), Blum (IA-1), Bost (IL-12), Buck (CO-4), Bustos (IL-17), Cartwright (PA-17), Comer (KY-1), Cramer (ND-AL), Davis (IL-13), Donovan (NY-

11), Duffy (WI-7), Emmer (MN-6), Estes (KS-4), Fortenberry (NE-1), Foster, (IL-11), Gallego (AZ-7), Gibbs (OH-7), Graves (MO-6), Hartzler 

(MO-4), Hollingsworth (IN-9), Jenkins (KS-2), Jordan (OH-4), Kelly (IL-2), Kind (WI-3), King (IA-4), Kinzinger (IL-16), Krishnamoorthi (IL-8), 

LaHood (IL-18), Luetkemeyer (MO-3), Marshall (KS-1), McCollum (MN-4), Moolenaar (MI-4), Noem (SD-AL), Nolan (MN-8), Peterson (MN-7), 

Pocan (WI-2), Rokita (IN-4), Roskam (IL-6), Slaughter (NY-25), Smith (MO-8), Walz (MN-1), Yoder (KS-3),  and Young (IA-3).  

https://ethanol.org/Corn%20Ethanol%20is%20a%20Low%20Carbon%20Fuel.pdf
https://ethanol.org/RIN%20primer.pdf
https://ethanol.org/Rural%20Economy%20one%20pager.pdf
https://ethanol.org/Rural%20Economy%20one%20pager.pdf
https://ethanol.org/news/news/2018/04/12/ace-thanks-president-for-pledge-to-support-the-year-round-sale-of-e15/
https://ethanol.org/news/news/2018/04/30/ace-commends-senate-leaders-for-calling-on-epa-to-carry-out-president%E2%80%99s-e15-commitment/
https://ethanol.org/news/news/2018/04/30/ace-commends-senate-leaders-for-calling-on-epa-to-carry-out-president%E2%80%99s-e15-commitment/
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ACTION: 
Encourage EPA to 
fix this problem 
with their existing 
authority.
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“A Model for Estimating Vapor Pressures of Commingled Ethanol Fuels”, October 29-November 1, 2007; General Motors 
Research and Development Center – Dr. Sam R. Reddy.

ESTIMATED RVP CURVE

ETHANOL CONCENTRATION

source: Minnoco sales Data

E15 labeling most of the year 
(left) vs. summer (right).
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Fuel retailers want to offer American drivers the ability to save money at the 
pump while making a smarter choice for their engines and the environment. 
But an outdated regulation is preventing them from doing that.

WANTED. Fuel retailers want to offer E15 — a 
federally approved fuel with 15 percent ethanol and 
85 percent gasoline — that is approved for roughly 
90 percent of vehicles on the road today. 

• E15 saves consumers up to 10 cents per gallon.

• Higher octane fuels perform better in cars
— ethanol is a 113-octane fuel, while regular
gasoline is 87 octane.  Ethanol improves engine
performance while keeping them clean and
burning cooler.

• E15 is simply an additional option for consumers and
is not replacing other fueling options at the pump.

RESTRICTED. An outdated regulation is blocking 
consumers from accessing a more affordable and 
kinder-for-the-earth fuel choice at the pump during 
the summer driving season. 

• In 1990, Congress limited the amount of
evaporative emissions from vehicle fuel during
the summer months (June 1 to sept. 15) at
9-pounds per square inch (psi) Reid Vapor
Pressure (RVP).

• To meet the summer RVP requirement, Congress

specified that 10 percent ethanol fuel blends would 
receive a 1 psi RVP waiver because all ethanol-
blended fuels reduce tailpipe emissions. This RVP 
waiver allowed the sale of E10 and lower ethanol 
blended fuels year-round per EPA regulation. 

BLOCKED. E15 currently lacks the 1 psi RVP 
waiver, and because of this restriction, fuel 
retailers cannot offer E15 to consumers during the 
summer driving months.

EQUITY. This means that fuel retailers must go 
through the costly and unnecessary hassle of 
relabeling every single E15 dispenser twice a year 
— once on June 1 and again on sept. 15 — causing 
fuel sales of E15 to plummet and harming business.
Fuel retailers are forced to relabel every single E15 
dispenser twice a year — costing roughly $1.5 million.  

Extending the RVP waiver to E15 makes sense — E15 
actually has a lower RVP profile than E10 — the higher 
the ethanol blend percentage, the lower the RVP.

FIXING THE PROBLEM? It’s time to urge the 
Acting Environmental Protection Agency (EPA) 
Administrator Andrew Wheeler to grant RVP relief.

Removing Barriers to 
Consumer Fuel Choice

REID VAPOR PRESSURE (RVP)

FUEL RETAILERS 

SELLING E15

sOURCEs: Prime the Pump Fund, DOE



E T H A N O L 

AND MOTORCYCLES 

• Ethanol provides the high octane that many

motorcycles require at a lower cost.

• RFA has partnered with legendary motorcycle

craftsman Paul Teutul, Jr., of Paul Jr. Designs, star

of the hit series American Chopper, to build a custom

ethanol motorcycle to promote ethanol. The bike

will be part of the Discovery Channel’s hit series,

American Chopper, during the Summer of 2018.

• E10 has been approved and used by motorcycles

as a safe and cost saving alternative to straight

gasoline for decades.

• RFA partners with bike enthusiasts and

organizations like the Legendary Buffalo Chip

Campground where, the infamous Sturgis

Motorcycle rally is held.

• Motorcycles should not use ethanol

blends above 10%, which are all clearly

labeled for easy identification.

All motorcycle manufacturers endorse the use of 10% ethanol (E10). 



2010 Ethanol Industry OUTLOOK

NOTE: ALL STATEMENTS ARE DIRECT QUOTES FROM 
EACH OF THE MOTORCYCLE MANUFACTURER’S 2018 
MODEL YEAR OWNER’S MANUALS.

WHAT DOES YOUR MOTORCYCLE 
MANUFACTURER SAY?

SM



Renewable Fuels Association, Master-Designer Paul Teutul Jr. Team up to 
Prove Ethanol Fuel Blends Can Work in High-Performance Motorcycles 

WASHINGTON — The Renewable Fuels 
Association, the leading trade association for 
America’s ethanol industry, and master 
motorcycle designer Paul Teutul, Jr. have 
teamed up to prove ethanol fuel blends work in 
high performance motorcycles. 

Teutul’s latest bike, commissioned for the RFA, 
runs on E85 (85% ethanol, 15% gasoline). The 

motorcycle demonstrates that with proper maintenance, ethanol will work in a carbureted fuel 
system. Last night, Teutul’s creation was featured on the hit television show “American Chopper” 
on the Discovery Channel. 

“There seems to be a misnomer about ethanol and motorcycles. It is almost like people that ride 
motorcycles think ethanol messes up their bikes, and the research that I have done tells me that is 
just not true,” Teutul Jr. said. 

The partnership with Teutul, one of the world’s best-known motorcycle designers, evolved from 
the RFA campaign Fuel Your Knowledge, and is part of the ethanol industry’s work stimulating the 
discussion and engaging with groups who have expressed reservations about the use of ethanol, 
and the availability of higher blends. E10 is approved by every motorcycle manufacturer, and RFA 
is not suggesting anyone use a higher blend of ethanol in their motorcycles. This motorcycle 
simply demonstrates that functionality and compatibility of ethanol, even in older technology. 
“Paul Jr Designs was the perfect partner for this project,” said RFA President and CEO Bob 
Dinneen. “Paul understands engines and how ethanol actually works quite well in motorcycles. But 
he also has an implicit understanding of farmers and ethanol, and was able to design a bike that 
reflects the work ethic, patriotism, and rebel spirit of rural America. This bike will be Fueled with 
Pride!” 

With the high-performance bike like the one designed by Teutul Jr., the RFA is determined to 
keep up efforts to bridge the gap. The partnership with Teutul comes on the heels of ethanol 
industry efforts to find common ground with bikers at events like the Sturgis Motorcycle Rally, 
where RFA has a presence each year and to work with the Environmental Protection Agency (EPA) 
to minimize challenges with higher blends of ethanol and motorcycles. RFA has the only approved 

http://r20.rs6.net/tn.jsp?f=001e2MCdC_pfDyYfUl9XmssXQFvC1HgItSOPNeR_wScc2_FK0ERE46P5e7sIKzm9r6eny0gO6WFJv6KuQrEIJoBDAKuZ-xOqgVdYmI_1EabpP_l9ABeuV2fuTh-1OMkvo7VgGCeqwMZhuR1xzYYDcjKVw93fQ7-385ENlfZYgYVeJ8tJieh_OR4TM8kZkvK5hgZM2pB55JCyky0Msqe67tHVt105eFyQpqX&c=uEU9_xNR2e5OdIOAMwlz7CGklQrF3GEEF2eyhDASU2MoxZ5piahBjQ==&ch=vd2YjafwVEpngoM3bligFniB77UYfwCNzx4BWa7RMOAPiQUP2RHYvw==
https://i1.wp.com/ethanolrfa.org/wp-content/uploads/2018/06/pic-2.png?ssl=1


Misfueling Mitigation Plan (MMP) at EPA, which prescribes how E15 can legally and safely be sold 
and even created new hose configuration options for fuel retailers for motorcycles. 
“As an avid biker and motorcycle enthusiast, I know first-hand the apprehension that exists within 
the motorcycle community around ethanol,” said Robert White, RFA’s vice president of Industry 
Relations. “We want motorcyclists to be comfortable using E10 in their motorcycles, and higher 
blends in their vehicles. This bike will be a powerful tool to help start the conversation with many 
motorcyclists around the country as we educate them on what fuels are safe and legal for all of 
their engines.” 

Paul Teutul Jr. is one of the stars of the American reality television series American Chopper. He 
is the owner and master-designer of Paul Jr. Designs, which manufactures custom motorcycles. 

http://r20.rs6.net/tn.jsp?f=001e2MCdC_pfDyYfUl9XmssXQFvC1HgItSOPNeR_wScc2_FK0ERE46P5Ydu002ay7wnnO4YwxuFyy3_pEpsLmX1RiK_Sd7tqwuBb4bwZThn2jnn2wyhvePNq6O5ncCyw10M578ECAEt7huSoZqDBEreXKO7tg-WTKjmEifBInWiFYpg14GA_kOAsQ==&c=uEU9_xNR2e5OdIOAMwlz7CGklQrF3GEEF2eyhDASU2MoxZ5piahBjQ==&ch=vd2YjafwVEpngoM3bligFniB77UYfwCNzx4BWa7RMOAPiQUP2RHYvw==
http://r20.rs6.net/tn.jsp?f=001e2MCdC_pfDyYfUl9XmssXQFvC1HgItSOPNeR_wScc2_FK0ERE46P5Ydu002ay7wnWvcQoL94GheHPe9NRE96NoP27V5WNi1HFuSj47RSTNOSCqaD6QWJcGg-Q9kFADzhClYPXoo6unsLoaYoWdZ2qhcO-XKPPIecGpT6rEK6aL88MCN0gwIPbA==&c=uEU9_xNR2e5OdIOAMwlz7CGklQrF3GEEF2eyhDASU2MoxZ5piahBjQ==&ch=vd2YjafwVEpngoM3bligFniB77UYfwCNzx4BWa7RMOAPiQUP2RHYvw==
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Biodiesel is: 
Biodiesel is America’s advanced biofuel.  It is a drop-in diesel

alternative, made from domestic, renewable resources such as plant 

oils, animal fats, used cooking oil and even new sources such as 

algae. Biodiesel contains no petroleum, but can be blended with 

petroleum diesel. Biodiesel blends can be used in compression-

ignition (diesel) engines with little or no modifications. Biodiesel cuts 

carbon significantly, and is simple to use, biodegradable, nontoxic, 

and essentially free of sulfur and aromatics.

Biodiesel is not: 
Biodiesel is not raw vegetable oil. Fuel-grade biodiesel must be 

produced to strict industry specifications (ASTM D6751) in order to 

ensure proper performance. Only biodiesel that meets the spec and 

is registered with the Environmental Protection Agency is a legal 

motor fuel. 

Biodiesel is not the same as renewable diesel. While both fuels can 

be made from similar feedstocks, they are made using different 

production processes and the resultant fuels have different 

properties.

Biodiesel is not the same as ethanol. Ethanol is produced primarily 

from fermentation of corn and cellulosic materials and is designed 

for use only in gasoline engines. Biodiesel is made from the oil and 

fat by-products of producing high quality proteins which help feed 

the world, and is a high BTU content fuel designed for use only in 

diesel engines. 

            605 Clark Avenue  -  P.O. Box 104898  -  Jefferson City, MO 65110
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MYTH:  Use voids manufacturers’ engine warranty coverage 
FACT:  Use of biodiesel in and of itself does not void the parts and 
workmanship warranty of any vehicle or engine manufacturer. And users of
high quality B20 and lower blends meeting the latest stringent ASTM standards 
report performance is as good as—if not better than—petrodiesel alone. Most 
manufacturers do make fuel recommendations, and biodiesel blends up to B5 
are fully supported by all major manufacturers producing diesel equipment 
for the U.S. market. In the GVW Class 5-8 vehicles that account for 92 percent 
of on-road diesel fuel use, nearly 90 percent of the medium- and heavy-duty 
truck OEMs support up to B20, many of them for over a decade. For specific 
statements from manufacturers, visit www.biodiesel.org/resources/oems.

MYTH:  Increases greenhouse gases because it causes land to be cleared
FACT:  U.S. biodiesel is an advanced biofuel, reducing lifecycle carbon 
emissions by up to 86 percent. New cropland is not needed to make biodiesel
because it is produced from co-products and by-products of crops already
grown for food and other materials. From 2008 to 2016, the U.S. tripled 
biodiesel use, doubled export of whole soybeans to China, decreased U.S. 
farmland by 18 million acres, decreased protein prices by $20-$40/ton, and 
soybean oil prices dropped by 40 percent. Surplus stocks of U.S. fats and oils 
remain sufficient to meet demand with no land impact.  

MYTH:  Contributes to rising food prices
FACT:  Biodiesel actually benefits the world’s protein supply. Processing 
biodiesel from soybeans uses only the oil portion of the soybean, leaving all of 
the protein available to nourish livestock and humans. By creating a new market 
for soybean oil, we increase the availability of protein-rich meal for human 
and livestock consumption. The increased meal supply results in a more cost-
effective food and feed source.

Biodiesel is the most diverse fuel on the planet, produced from renewable 
resources such as:

• soybean oil/other plant oils
• fats
• recycled grease
• and soon, algae

MYTH:  A first-generation, conventional biofuel
FACT:  Biodiesel is one of the only domestically produced advanced biofuels 
commercially available in the U.S. The EPA defines biodiesel as an advanced 
biofuel in federal statute, based on its greenhouse gas reductions compared to 
petroleum. It is the best carbon mitigation strategy for diesel engines right now, 
and for generations to come. 

MYTH:  Does not perform as well as diesel
FACT:  Biodiesel has higher cetane than U.S. diesel fuel. B20 (20 percent blend 
of biodiesel with diesel fuel) provides similar fuel economy, horsepower, torque, 
and haulage rates as diesel fuel. Biodiesel also has superior lubricity, and it has
the highest BTU content of any alternative fuel.

MYTH:  Takes more energy to produce than what it returns
FACT:  Biodiesel has the highest energy balance of any fuel, returning 5.5 units 
of energy for every unit of fossil energy needed to produce it.

MYTH:  No objective fuel standard exists
FACT:  Just like gasoline and diesel, biodiesel has fuel quality specifications. 
ASTM’s original specification for pure biodiesel is D6751. Other ASTM 
specifications include:

• Blends of diesel and biodiesel, from 6 to 20 percent (D7467)
• Biodiesel blends up to B5 in diesel fuel (D975)
• Home heating and boiler applications (D396)

MYTH:  Doesn’t work in cold weather
FACT:  Properly managed, high quality biodiesel blends are successful in 
the coldest of climates. Just like No. 2 diesel, biodiesel will gel in very cold 
temperatures. Although pure biodiesel has a higher cloud point than No.2 
diesel, blends of 20 percent biodiesel are usually managed with similar 
techniques.  Blends of 5 percent and below have virtually no impact on cold 
weather operability.  See www.biodiesel.org/using-biodiesel/handling-use/cold-
weather-guide for more information.

MYTH:  Fuel quality is inconsistent
FACT:  Studies by the National Renewable Energy Laboratory show the biodiesel 
industry has substantially met national fuel quality standards. Plants certified 
under BQ-9000, the industry’s quality assurance program, consistently hit 
the quality mark.  Biodiesel production facilities certified under the program 
represent more than 90 percent of the U.S. commercial biodiesel market 
volume.

For more information on the BQ-9000 quality program, visit
www.bq-9000.org.
For more information on sustainable biodiesel, visit 
www.biodieselsustainability.com



Little Sioux Corn Processors is an ethanol plant located in Marcus, Iowa. The plant 
has the capacity to produce 165 million gallons of cornstarch-based ethanol, 
three million gallons of cellulosic ethanol made from corn kernel fiber, dried 
distillers grains, and “modified” wet distillers ground with solubles.  

The plant broke ground November 19, 2001 and began production April 2, 2003. 
When the plant first opened it had a capacity of 40 million gallons. Since then it 
has undergone four expansions.  



How Ethanol is Made 

The production of ethanol or ethyl alcohol from starch or sugar-based feedstocks is among 
man's earliest ventures into value-added processing. While the basic steps remain the same, 
the process has been considerably refined in recent years, leading to a very efficient process. 
There are two production processes: wet milling and dry milling. The main difference between 
the two is in the initial treatment of the grain. 

Importantly, companies today are involved in technological innovations such as fractionation, 
low heat fermentation, methane capture from landfills and biomass gasification that reduce the 
amount of fossil energy needed to produce ethanol and distillers grains. The use of pre-treated 
or "gray water" and other efficiencies are reducing the need for fresh water in ethanol 
production.  A host of new technologies allow ethanol producers to capture additional value by 
adding corn oil, recoverable carbon dioxide, corn syrup, bio-based chemcials, and other co-
products to their traditional output of feed and fuel. 

The Ethanol Production Process - Dry Milling 



In dry milling, the entire corn kernel or other starchy grain is first ground into flour, which is 
referred to in the industry as "meal" and processed without separating out the various 
component parts of the grain. The meal is slurried with water to form a "mash." Enzymes are 
added to the mash to convert the starch to dextrose, a simple sugar. Ammonia is added for pH 
control and as a nutrient to the yeast. 

The mash is processed in a high-temperature cooker to reduce bacteria levels ahead of 
fermentation. The mash is cooled and transferred to fermenters where yeast is added and the 
conversion of sugar to ethanol and carbon dioxide (CO2) begins. 

The fermentation process generally takes about 40 to 50 hours. During this part of the process, 
the mash is agitated and kept cool to facilitate the activity of the yeast. After fermentation, the 
resulting "beer" is transferred to distillation columns where the ethanol is separated from the 
remaining "stillage." The ethanol is concentrated to 190 proof using conventional distillation and 
then is dehydrated to approximately 200 proof in a molecular sieve system. 

The anhydrous ethanol is then blended with about 5% denaturant (such as natural gasoline) to 
render it undrinkable and thus not subject to beverage alcohol tax. It is then ready for shipment 
to gasoline terminals or retailers. 

The stillage is sent through a centrifuge that separates the coarse grain from the solubles. The 
solubles are then concentrated to about 30% solids by evaporation, resulting in Condensed 
Distillers Solubles (CDS) or "syrup." The coarse grain and the syrup are then dried together to 
produce dried distillers grains with solubles (DDGS), a high quality, nutritious livestock feed. The 
CO2 released during fermentation is captured and sold for use in carbonating soft drinks and 
beverages and the manufacture of dry ice. 

The Ethanol Production Process - Wet Milling 

In wet milling, the grain is soaked or "steeped" in water and dilute sulfurous acid for 24 to 48 
hours. This steeping facilitates the separation of the grain into its many component parts. 

After steeping, the corn slurry is processed through a series of grinders to separate the corn 
germ. The corn oil from the germ is either extracted on-site or sold to crushers who extract the 



corn oil. The remaining fiber, gluten and starch components are further segregated using 
centrifugal, screen and hydroclonic separators. 

The steeping liquor is concentrated in an evaporator. This concentrated product, heavy steep 
water, is co-dried with the fiber component and is then sold as corn gluten feed to the livestock 
industry. Heavy steep water is also sold by itself as a feed ingredient and is used as a 
component in Ice Ban, an environmentally friendly alternative to salt for removing ice from 
roads. 

The gluten component (protein) is filtered and dried to produce the corn gluten meal co-product. 
This product is highly sought after as a feed ingredient in poultry broiler operations. 

The starch and any remaining water from the mash can then be processed in one of three ways: 
fermented into ethanol, dried and sold as dried or modified corn starch, or processed into corn 
syrup. The fermentation process for ethanol is very similar to the dry mill process described 
above. 

Feed Co-products from Ethanol Production 
Ethanol production requires ony the starch portion of a corn kernel.  The remaining protein, fat, 
fiber and other nutrients are returned to the global livestock and poultry feed markets.  Every 
bushel of corn processed by an ethanol plant produces approximately 17 pounds of animal 
feed. 



The Production of Ethanol from Cellulosic Biomass 

This process flow diagram shows the basic steps in production of ethanol from cellulosic 
biomass. Note that there are a variety of options for pretreatment and other steps in the process 
and that several technologies combine two or all three of the hydrolysis and fermentation steps 
within the shaded box. Chart courtesy of the National Renewable Energy Lab. 



T H E  R F S  I S 
W O R K I N G  

Thanks to the RFS, farmers and renewable fuel producers are energizing 

the American economy, reducing pump prices, and cutting our 

dependence on foreign oil.  The RFS is essential to growing the economy 

and protecting the environment.

In 2017, 15.8 billion gallons of ethanol production 
supported nearly 360,000 U.S. jobs and 
contributed $45 billion to U.S. GDP. The most 
significant impact is improved farm income. 

Source: ABF Economics

ENERGIZING THE ECONOMY

Thanks to the RFS, consumers saved $17 billion 
on gasoline in 2015, a 9.5% reduction in prices 
equal to $0.18 per gallon. 

Source: Moschini, G., Lapan, H., and Kim, H. 
(2017) The Renewable Fuel Standard in Competitive 
Equilibrium. American Journal of Agricultural 
Economics, 99(5), 1146-1147.

BOOSTING RURAL AMERICA

The RFS provided a $14 billion boost to the farm 
sector in 2015. Corn prices averaged $3.68 in 
2015, without the RFS, the average would be $2.75.

Source: Moschini, G., Lapan, H., and Kim, H. 
(2017) The Renewable Fuel Standard in Competitive 
Equilibrium. American Journal of Agricultural Economics, 
99(5), 1146-1147.

LOWERING PUMP PRICES

The RFS reduced CO2 equivalent GHG emissions by 
53 metric tons in 2017; that’s like removing 11 
million cars from the road for an entire year. 

Source: Energy Department

CLEANING THE AIR



Nine of every 10 cars on the road are E15 approved, 
including more than 25 million FFVs designed to use any 
fuel. Travelers Motor Club and Association Motor Club 
Marketing, with more than 20 million auto club 
members in all 50 states, report no engine damage from 
ethanol and endorse E15 as safe and affordable. 

Source: ACE

In 2017, the ethanol industry converted more corn 
than ever before to produce record levels of ethanol 
and livestock feed while grocery prices fell. Corn prices 
dropped to half of their 2012 peak, yet restaurants 
continued to increase prices.

Source: U.S. Census Bureau and Bureau of Labor Statistics

Both merchant and integrated refiners are able to 
recover RIN costs by raising the prices they 
charge for gasoline. A review of refinery closures 
failed to show a threat from RINs.

Source: EPA

The latest research from the Department of 
Energy shows that corn ethanol reduces GHGs 
by nearly 50 percent compared to gasoline. 

Source: GREET

R F S  O P P O N E N T S
P E D D L E  F A K E  
N E W S

Special interests who are opposed to the RFS have made misleading 

and deceitful claims which have been proven false.  Congress and EPA 

need to stand strong in support of the RFS.

ETHANOL HARMS ENGINES

RIN PRICES HURT REFINERS

ETHANOL INCREASES FOOD PRICES

ETHANOL IS BAD FOR THE ENVIRONMENT



The strength of America’s ethanol industry was on full 

display in 2017, as producers battled through 

adversity to achieve new records for both production 

and demand.

Located in 28 states, 211 ethanol biorefi neries produced a 

record 15.8 billion gallons of renewable fuel in 2017, along with 

41.4 million metric tons of animal feed and 3.6 billion pounds 

of distillers oil. A wave of new construction and expansions also 

swept across the industry in 2017, as investors showed renewed 

confi dence in ethanol’s future.

Ethanol’s superior octane value, exceptional emissions benefi ts, 

and favorable blending economics drove consumption to new 

heights both in the U.S. and abroad. And, for the fi rst time since 

2013, the Renewable Fuel Standard’s (RFS) conventional biofuel 

requirement was enforced as intended by Congress, leading 

to unprecedented consumption of E15 and blends for fl ex fuel 

vehicles like E25, E30, and E85. 

Even in the face of new trade barriers in key markets, ethanol 

exports surged to a record level. Undeniably, more nations 

around the world are embracing U.S. ethanol as a proven tool for 

reducing carbon emissions. 

Meanwhile, by creating value-added markets for nearly 5.5 billion 

bushels of corn, ethanol helped strengthen and stabilize a farm 

sector facing historic grain surpluses, decade-low commodity 

prices, and global trade uncertainties. Despite these headwinds, 

American farmers achieved a record average corn yield and 

harvested the second-largest crop in history—demonstrating 

once again they are the most productive and effi cient in the 

world.

Overall, 2017 was a year of both challenge and triumph, and 

America’s ethanol industry emerged stronger than ever.

2017 ETHANOL PRODUCTION 

STRONGER THAN EVER
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2017 ETHANOL PRODUCTION
STRONGER THAN EVER

 

Installed Ethanol Biorefinery
New Biorefinery Under Construction*
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NJ
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CA
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NV
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*Excludes expansion projects

Existing 
Production 
Capacity

Operating 
Production

Under 
Construction/ 

Expansion

Total 
Capacity

Iowa  4,177  4,127  120  4,297 

Nebraska  2,229  2,176  -  2,229 

Illinois  1,779  1,679  -  1,779 

Minnesota  1,217  1,177  105  1,322 

Indiana  1,173  1,173  -  1,173 

South Dakota  1,080  1,080  80  1,160 

Ohio  548  548  80  628 

Kansas  516  491  70  586 

Wisconsin  583  583  -  583 

North Dakota  465  465  -  465 

Texas  385  385  -  385 

Michigan  354  354  -  354 

Missouri  276  261  -  276 

Tennessee  225  225  -  225 

California  223  218  -  223 

Oregon  162  42  -  162 

New York  150  150  -  150 

Colorado  127  127  -  127 

Georgia  120  120  -  120 

Pennsylvania  110  110  -  110 

Virginia  64  64  -  64 

Idaho  60  60  -  60 

North Carolina  60  -  -  60 

Mississippi  54  54  -  54 

Arizona  50  50  -  50 

Kentucky  36  36  10  46 

Wyoming  10  -  -  10 

Florida  8  -  -  8 

TOTAL U.S.  16,241  15,755  465  16,706 

U.S. FUEL ETHANOL 
BIOREFINERIES 

BY STATE

Installed 
Ethanol 

Biorefi neries 

Total 
Installed 

Producti on 
Capacity 

(MGY)

Average 
Capacity 

per 
Biorefi nery 

(MGY)

1992 59 1,335 22.6

1997 56 1,790 32.0

2002 66 2,707 41.0

2007 136 7,437 54.7

2012 213 14,837 69.7

2017 211 16,241 77.0

Installed 
Ethanol

Biorefi neries

Operating 
Ethanol 

Biorefi neries

Biorefi neries 
Under Constr./ 

Expansion

 43  43  1 

 26  24  - 

 14  14  - 

 22  20  2 

 14  14  - 

 15  15  1 

 7  7  1 

 12  11  1 

 9  9  - 

 5  5  - 

 4  4  - 

 5  5  - 

 6  6  - 

 2  2  - 

 6  5  - 

 3  2  - 

 2  2  - 

 4  4  - 

 1  1  - 

 1  1  - 

 2  2  - 

 1  1  - 

 1  -  - 

 1  1  - 

 1  1  - 

 2  2  1 

 1  -  - 

 1  -  - 

 211  201  7 

U.S. ETHANOL PRODUCTION CAPACITY BY STATE PRODUCTION FACILITIES
(Million Gallons per Year)

HISTORICAL 
BIOREFINERY 
COUNT AND 
PRODUCTION 

CAPACITY

Source: RFA *As of December for each year specifi ed 

Source: RFA, as of January 2018 

“Rest assured that 
your President and this 
Administration value the 
importance of renewable 
fuels to America’s economy 
and to our energy 
independence. Renewable 
fuels are essential 
to America’s energy 
strategy.” 

– President Donald J. Trump, in
letter addressed to attendees 
of RFA’s 2017 National 
Ethanol Conference



ETHANOL’S OCTANE ADVANTAGE 

FULL-STRENGTH FUEL

“Transitioning the fleet to higher-octane 
gasoline would result in significant economic 
and environmental benefits through reduced 
gasoline consumption.”  

– Massachusetts Institute of Technology 93
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• In the past, refiners produced all the octane they needed

from hydrocarbons. But refinery processes to increase

octane are costly and energy intensive.

• As ethanol availability grew, refiners optimized to reduce

hydrocarbon octane production and take advantage of 

ethanol’s superior octane properties.

• With a blending octane rating of 114, ethanol is the

most affordable source of octane on the planet.

• Ethanol is also the cleanest and safest option available.

Aromatic hydrocarbon octane boosters like benzene are

toxic and worsen air pollution.

Ethanol is the cleanest, safest and most affordable octane source. 



2010 Ethanol Industry OUTLOOK

ETHANOL’S OCTANE ADVANTAGE
FULL-STRENGTH FUEL
Ethanol is the cleanest, safest and most affordable octane source. 
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A fuel’s octane rating is the measure of its ability to resist 
“knocking” in the engine, which is caused when the air/fuel mixture 
detonates prematurely during combustion. According to the U.S. 
Department of Energy, “Using a lower octane fuel than required 
can cause the engine to run poorly and can damage the engine and 
emissions control system over time. It may also void your warranty.”
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ETHANOL’S  
BLENDING  

OCTANE NUMBER

MONTHLY SPOT  
PRICES FOR ETHANOL 

VS. OTHER OCTANE  
BOOSTERS

Ethanol’s pure component octane number is 100 AKI.
But its blending octane number is 109-119 AKI,
depending on the octane of the finished fuel.

Ethanol’s blending octane number is highest when used 
with lower-octane hydrocarbon blendstock.

WHAT IS OCTANE AND WHY IS IT IMPORTANT?

Source: MathPro, Inc. 

Source: Argus Media 

• Already, E15 offers an

octane rating of 88, giving

consumers an added boost 

at a lower cost. 

• A future high-octane fuel

like E20-E40 could deliver

the same fuel economy 

and lower emissions than 

today’s regular gasoline 

when paired with optimized 

engines.

Ethanol’s role as an octane source has an 
even brighter future. 



Ethanol and Agriculture 

Rural America continued to struggle with a host of economic challenges in 2017. According to 
Creighton University, bank loan volumes in the Midwest region were down, hiring dropped off, 
retail sales decreased, and land values were lower. In the farm sector, decade-low commodity 
prices, historically high grain stocks, and rising input costs dramatically affected bottom lines. 
Fortunately, ethanol biorefineries provided a lifeline in communities across the Heartland, helping 
to stabilize commodity markets and stem further economic losses. As incremental growth in 
ethanol production continues, the industry is attracting new investment, generating new 
employment opportunities, stimulating the tax base, and crucially adding value to farm products. 

Ethanol created value-added markets for 5.5 billion bushels of corn in 2017. Based on average 
prices and product yields in November 2017, an Iowa dry mill ethanol plant was adding $2 of 
additional value—or 63%—to every bushel of corn processed. Also, a recent study published in 
the American Journal of Agricultural Economics found that “the current RFS program considerably 
benefits the agriculture sector.” This research found that ethanol production under the RFS 
provided a $14.1 billion boost in the value of the U.S. farm sector in 2015, or $6,800 per American 
farm. It also determined that corn prices averaged $3.68 per bushel in 2015, but would have 
averaged just $2.75 per bushel without the RFS and a robust ethanol industry. 

Technological advances propelled by substantial investment in R&D helped American farmers 
achieve a record average corn yield of 176.6 bushels per acre and harvest 14.6 million bushels in 
2017—the second-largest corn crop ever, trailing only the record harvest of 2016. And because 
growers are getting more output per acre than ever before, less land is needed to satisfy demand 
for food, feed and fuel. In 2017, the U.S. required just 1.13 acres of land to produce 200 bushels 
of corn—half the amount required four decades ago. 

Meanwhile, fertilizer, energy, land and crop protection inputs use has been precipitously 
declining. Today’s farmers are true stewards of the land, producing 70% more corn per pound of 
nutrients than they did in the 1970s. And, although prices for agricultural inputs have risen, rapid 
productivity improvements have helped slow the increase in corn prices. Over the past forty 
years, the average farm price has been under $4/bushel for all but six. 

Sophisticated grain ethanol biorefineries have been utilizing engineering and design 
enhancements, new process technologies, automation upgrades, and other advances to 
make remarkable gains in efficiency to extract more out of each bushel of corn. On average, one 
bushel of corn processed by a dry mill biorefinery can now produce: 

2.87 gallons denatured fuel ethanol 
16.4 pounds of distillers grains animal feed (10% moisture) 
0.75 pounds of corn distillers oil for animal feed and biodiesel production 
16.5 pounds of biogenic carbon dioxide for food, beverage and chemical manufacturing. 

Once considered “byproducts” of ethanol production, distillers grains and other co-products 
have since evolved into acritical component of the global animal feed market—and a vital 
contributor to that industry’s bottom line. In 2017, the U.S. ethanol industry generated a record 
41.4 million metric tons of distillers grains, gluten feed and gluten meal. In addition, the industry 
also produced nearly 3.6 billion pounds of corn distillers oil, used as a feed ingredient or biodiesel 



feedstock. U.S. ethanol co-products are an economically competitive and reliable source of energy 
and protein available to the world feed market. 

The production of 15.8 billion gallons of ethanol in 2017 directly employed 71,906 workers in 
rural America. In addition, the ethanol industry supported 285,587 indirect and induced jobs 
across all sectors of the economy. The industry created $24 billion in household income and 
contributed $45 billion to the national Gross Domestic Product (GDP). Moreover, ethanol 
producers paid nearly $10 billion in federal, state and local taxes, and spent $32 billion on raw 
materials, inputs, and other goods and services. Growing exports of ethanol and co-products are 
also supporting jobs and income levels in the domestic economy. The ethanol industry plays a 
strategic role in the success of our American agricultural economy. 
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Biofuels: Revitalizing 
Rural Economies

With America’s farmers facing plummeting commodity prices, incomes 
and land value, there has never been a more important time to reinforce 
rural America’s role in producing clean energy. Biofuels provide a vital 
growth market for America’s vast agricultural output.

The Situation

1 “Highlights From the August 2017 Farm Income Forecast.” USDA Economic resource Service, USDA, 30 Aug. 2017, www.ers.usda.gov/topics/farm-economy/
farm-sector-income-finances/highlights-from-the-farm-income-forecast/.

2 “2017 Farm Sector Income Forecast.” USDA Economic resource Service, USDA, 30 Aug. 2017, https://www.ers.usda.gov/topics/farm-economy/farm-sector-
income-finances/farm-sector-income-forecast/.

3 “Farm Crisis Talking Points.” Farm Crisis Partner Toolkit, National Farmers Union, 2017, http://farmcrisis.nfu.org/wp-content/uploads/sites/6/2017/05/Farm-
Crisis-Talking-Points.pdf.

FARM INCOME IS FALLING1. According to the 
U.S. Department of Agriculture (USDA), U.S. farm 
income has been cut nearly in half, from a 2013 
high of more than $120 billion to $63 billion in 
2017. In addition, slightly more than half of all 
farm households now lose money on their farming 
operations each year, with a median loss of $1,325 
forecast in 2017. Income from corn production  is 
expected to decline for the fifth consecutive year, 
down $300 million from 2016

COSTS ARE GROWING2. In 2017, farm expenses 

are forecast to surge by $4.6 billion while 
interest payments on debt are expected to rise 
by $2.2 billion. on top of that, labor expenses will 
jump $1.6 billion 

DEBT IS RISING3. The 2017 debt-to-asset ratio is 
the highest the agriculture industry has seen in 
three decades. The Kansas City Federal reserve 
reports that farm lending has dropped by 40 
percent in a single year. This year, farm debt is 
forecast to increase by 5.2 percent, while farm 
assets will decline by 1.1 percent. 

The Solution

In many markets, the price of corn is now below the 
cost of production, forcing American farmers to 
sell their products at a loss and draining resources 
from rural communities. biofuels are the solution. 
No other sector is better positioned to immediately 
provide an outlet for America’s two billion bushels 
of surplus grain and deliver a much-needed jolt to 

rural economies. 

To make it work, agriculture needs a larger 
percentage of the gas tank. We cannot leave rural 
economies in the U.S. to decline or stagnate and 
farmers to face bankruptcies as they did during the 
ag crisis in the 1980s.

QUICK READ

Agriculture needs a 
larger percentage 
of the gas tank. 
We cannot leave 
rural economies in 
the U.S. to decline 
or stagnate and 
farmers to face 
bankruptcies as they 
did during the ag 
crisis in the 1980s.
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Biofuels: Revitalizing 
Rural Economies

What is Needed?

1 “The Economic Contribution of the U.S. Ethanol Industry and its Coproducts.” Informa Economics IEG, Aug. 2017.

2 “Chart of Note: The U.S. Is The Top World Net Exporter of Ethanol.” U.S. Grains Council, U.S. Grains Council, 09 mar. 2017, https://www.grains.org/
news/20170309/chart-note-us-top-world-net-exporter-ethanol.

3 “USGC, rFA, Growth Energy Urge Administration To Address China Trade Tariffs on Ethanol, DDGS.” U.S. Grains Council, U.S. Grains Council, 08 Feb. 2017, 
https://www.grains.org/news/20170208/usgc-rfa-growth-energy-urge-administration-address-china-trade-tariffs-ethanol-ddgs.

4 “brazil Approves Quota, 20 Percent Tax on Ethanol Imports.” reuters Staff, reuters, 23 Aug. 2017, https://www.reuters.com/article/us-brazil-ethanol-
taxation/brazil-approves-quota-20-percent-tax-on-ethanol-imports-idUSKCN1b32PN.

5 “revenge of the rural voter.” Helena bottemiller Evich, Politico, 12 Nov. 1016, https://www.politico.com/story/2016/11/hillary-clinton-rural-voters-trump-231266.

ENFORCE A STRONG RENEWABLE FUEL 
STANDARD (RFS). The Environmental Protection 
Agency (EPA) must enforce a strong rFS to ensure 
that products like ethanol can reach consumers. 
And higher biofuel blends will support sustainable 
crop prices and keep rural communities strong. 
In fact, since the rFS was expanded in 2007, U.S. 
cropland values increased 150 percent to nearly 
$2.5 trillion. Without a growing market for ethanol, 
that value could vanish. 

LIFT OUTDATED EPA REID VAPOR PRESSURE 
(RVP) REGULATIONS TO EXPAND ACCESS. 
Policymakers must lift outdated EPA rvP 
regulations that needlessly limit the sale of 15 
percent biofuel blends (E15). Enacted before E15 
was part of the conversation, the current rules 
remain hopelessly out of date, barring many 
drivers from accessing cleaner fuels during 
summer months when Americans spend the most 
time on the road. 

With more than 1,000 retailers now offering E15, 
the ability to sell the blend year-round would 
immediately drive up demand for ethanol. As result, 
the amazing productivity of U.S. farmers could go 
to work, supplying a larger share of the U.S. fuel 
mix. A new study by Informa Economics IEG shows
that nation-wide adoption of E15 would support an
additional 135,000 U.S. jobs and generate an extra
$15 billion in economic activity1.

EXPAND EXPORT MARKETS. American trade 
representatives must fight to open foreign 

markets to U.S. ethanol exports. America is 
already the world’s top biofuel exporter2, but 
keeping foreign markets open to U.S. producers is 
an ongoing challenge.

Special interests overseas are working hard to 
shut out American farm exports3. For example, 
brazil recently imposed a 20 percent tariff4 
all biofuel imports above a 600m liter quota 
(roughly 158m gallons).

American farmers win when we export value-added 
products like ethanol and its coproducts, including 
distillers’ grains. Government stakeholders in the 
U.S. and abroad must work quickly to remove 
unnecessary tariffs and other barriers to free trade 
and reopen these key export markets.

SUPPORT FROM LAWMAKERS. Lawmakers 
must not ignore their rural mandate, which 
Politico described as the “revenge of the rural 
voter5.” voters entrusted this administration and 
congressional majority with the power to launch 
a new wave of growth across rural America, 
supporting pro-biofuel candidates up and down 
the ballot.

Now is the time to deliver on that promise. biofuels 
represent the single most promising opportunity 
to revitalize rural growth and uphold American 
energy security. If lawmakers fail to address the 
farm crisis, the hardest hit communities will be 
those who decided the 2016 election. These same 
communities will almost certainly turn out again in 
2018 and 2020.

QUICK READ

Biofuels represent 
the single most 
promising 
opportunity to 
revitalize rural 
growth and  
uphold American 
energy security. 
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Ethanol: A renewable, 
earth-friendly biofuel 

Ethanol is a renewable biofuel produced from grains, plants, and 
grasses. Ethanol burns cleaner and cooler than oil, which is good for our 
environment and our car engines. 

ETHANOL IS GOOD FOR THE EARTH.

• Corn ethanol reduces greenhouse gas emissions 
by 43 percent compared to conventional gasoline 
and has the potential to reduce emissions by as 
much as 76 percent. 

• Advancements in cellulosic biofuels can reduce 
emissions by 100 percent, and today the first 
commercial-scale plants are fully operating. 

• Ethanol helps to displace toxic petroleum 

chemicals that have been proven to cause cancer 
and smog. 

• The U.S. used enough ethanol in 2017 to offset 
the need for more than 343 million barrels of 
toxic petroleum products like MTBE, benzene, 
Toluene, and xylene – which all have detrimental 
impacts on human health. That amount would fill 
almost 22,000 Olympic-sized swimming pools.

ETHANOL IS GETTING GREENER EVERY YEAR.

• Advanced cellulosic biofuels production 
technologies are only possible thanks to the 
foundation of research and development laid by 
conventional producers.

• The renewable Fuel Standard (rFS) has driven 

technological advancements creating further 
efficiency in the ethanol process — the ethanol 
industry is using less water and land today than 
ever before while producing record-breaking 
higher yields.  

ETHANOL PRODUCTION DOES NOT THREATEN NATURAL 
GRASSLANDS AND PRAIRIES. 

• Thanks to innovative farming techniques, U.S. 
corn production is up over the last 10 years, but 
agricultural land use is down. 

• Farmers today grow five times as much corn as 
they did in the 1930s on 20 percent less land. 

ETHANOL PRODUCTION USES LESS WATER THAN  
GASOLINE PRODUCTION. 

• With ongoing innovations in agriculture and 
biofuel production, ethanol gets cleaner and 
more sustainable year after year, delivering great 
benefits for consumers and for our environment.

• The water required to produce ethanol has 
dropped almost 50 percent in the past 10 years. 
Modern production only requires 2.7 gallons of 
water per gallon of ethanol.

QUICK FACT

QUICK FACT

Between 1980 and 
2015, the land used 
to grow a bushel of 
corn shrank by 41 
percent, while the 
need for irrigation 
fell by 46 percent.

In the first 10 years 
of the policy, the 
RFS has reduced 
greenhouse gas 
emissions by an 
amount equal to 
removing 124 million 
vehicles from the 
road.

SOUrCES: Field to Market, Biotechnology industry Association, USDA, iCF, iOP Publishing, EESi, EiA, EPA

https://www.usda.gov/oce/climate_change/mitigation_technologies/USDAEthanolReport_20170107.pdf
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https://www.eia.gov/outlooks/steo/pdf/steo_full.pdf
https://www.nass.usda.gov/Charts_and_Maps/Field_Crops/cornprod.php
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https://www.epa.gov/sites/production/files/2016-05/documents/16004.pdf
http://fieldtomarket.org/media/2016/12/CORN-FOR-GRAIN_Field-to-Market_2016-National-Indicators-Report_Fact-Sheet.pdf
http://fieldtomarket.org/media/2016/12/CORN-FOR-GRAIN_Field-to-Market_2016-National-Indicators-Report_Fact-Sheet.pdf
https://www.bio.org/sites/default/files/RFS 10 Year GHG Reductions.pdf
https://www.bio.org/sites/default/files/RFS 10 Year GHG Reductions.pdf
https://www.bio.org/sites/default/files/RFS 10 Year GHG Reductions.pdf


Any remaining embers of the outrageous “food vs. 

fuel” myth were decisively extinguished in 2017, as 

record grain supplies, historic grain surpluses, and 

low food prices put to rest any notion that biofuels somehow 

adversely affect feed and food markets. In reality, the U.S. 

ethanol industry adds to the world feed supply by stimulating 

increased grain production and generating nutrient-dense 

animal feed co-products.

In the United States, farmers produced the second-largest 

corn crop ever, trailing only the record harvest of 2016. As a 

result, more corn and co-products were available to livestock 

and poultry feeders than ever before in 2017, and the corn 

surplus remaining after all demands are met is projected to 

hit a 30-year high. 

Meanwhile, retail food price inflation rates continued to  

trend lower, with food prices just 1 percent higher in 2017 

than in 2016. Annual average food price inflation has  

averaged just 2.3 percent since 2005 when the RFS was 

 

 

enacted, compared to an annual average of 3.0 percent in 

the 20 years leading up to RFS adoption.

Globally, the supply of coarse grains, wheat and rice was 

also the second-largest ever, falling only slightly behind the 

record 2016 supply. On a net basis, the U.S. ethanol industry 

used less than 3 percent of the world grain supply, and grain 

available for feed and food use hit a new high. Additionally, 

the United Nations reports that global food prices remain 

well below the oil price-induced highs of 2008-2014, while 

malnourishment rates continued to fall.

In the end, the events of 2017 provided even more evidence 

that the U.S. ethanol industry creates a “food and fuel” 

dynamic, not a “food vs. fuel” dilemma.

ETHANOL AND FOOD/FEED MARKET IMPACTS 

SHATTERING MYTHS
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What Does $1 Spent  
on Food Really Pay For?

WORLD OIL PRICES DRIVE GLOBAL FOOD PRICES
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What Does $1 Spent
on Food Really Pay For?

“Despite population growth, 167 million 
fewer people suffered from hunger and 
undernourishment in 2015 than a decade 
earlier. Over the same decade, biofuel 
production expanded rapidly along with the 
number of people suffering early mortality 
and disease from consuming too much of 
the wrong foods. Despite a rapid increase in 
biofuel production, there is no evidence of 
biofuel impacts on food-related health.”

– Oak Ridge National Laboratory, World Bank,
International Food Policy Research Institute,
Imperial College London, University of Saõ
Paulo, Delft University of Technology, University
of Twente, Institute of Rural Engineering
(Argentina), World Agroforestry Centre,
and BEE Energy

U.S. FOOD PRICE 
INFLATION AND  

ETHANOL  
PRODUCTION

GLOBAL  
PREVALENCE OF 

UNDERNOURISHMENT 

Source: U.S. Bureau of Labor Statistics and RFA *Estimated

Source: U.N. Food and Agriculture Organization 



The reason food prices go up is simple: they are 
driven by oil prices. The World Bank demonstrated 
that there is a near-perfect correlation between oil 
and food prices since 2000.

Ethanol production, on the other hand, helps drive 
down energy costs and also results in more feed 
for livestock. The corn used for biofuel production 
is feed corn – not the sweet corn humans eat – and 
a third of every bushel used for ethanol is returned 
to the market as coproducts rich in protein and fat. 
Those coproducts are America’s second largest 
source of animal feed.

Notably, in 2015, U.S. production of distiller’s grains, 
corn gluten feed and corn gluten meal represented 
the fourth largest source of grain-based livestock 
feed in the world behind feed corn production in the 
U.S., China and Brazil.

As a result, the average U.N. Global Food Price Index 
in 2016 is lower than it was when the Renewable Fuel 
Standard was extended in 2007. Corn prices have 
fallen too, from $4.20 per bushel in 2007 to $3.60 in 
2015.

Ethanol also helps to create a more sustainable 
market for agricultural products, driving investment, 
innovation, and job creation in regions where volatile 
commodity prices would otherwise stymie growth. 
Farmers today grow five times as much corn as they 
did in the 1930s while using 20 percent less land,  
giving consumers a more affordable option at the 
pump.

Fueling and Feeding the World

GrowthEnergy.org

“A few years ago the “food versus fuel” debate raged in 
Washington. ... It is time to revisit that debate. Biofuels refineries 
have been churning out record volumes of more than 1m barrels 
a day of corn ethanol. … Yet last week, corn dropped to $3.01 a 
bushel, a level last consistently seen before lawmakers enacted the 
mandate in 2007.”  
The Financial Times, September 6, 2016 

“Call it the Great Grocery-Store Giveaway of 2016. … In a startling 
development, almost unheard of outside a recession, food prices 
have fallen for nine straight months in the U.S. It’s the longest 
streak of food deflation since 1960 — with the exception of 2009, 
when the financial crisis was winding down. Analysts credit 
low oil and grain prices, as well as cutthroat competition from 
discounters. Consumers are winning out.”  
Bloomberg, September 27, 2016 

“The U.S. is on track this year to post the longest stretch of 
falling food prices in more than 50 years, a streak that is cheering 
shoppers at the checkout line but putting a financial strain on 
farmers and grocery stores. The trend is being fueled by an excess 
supply of dairy products, meat, grains and other staples.”  
The Wall Street Journal, August 29, 2016

Restaurant chains like Wendy’s have complained to investors, according to the Associated Press, that “people aren’t dining 
out as much because it has gotten even cheaper to eat at home.” And yet, the oil industry claims the same restaurant as an 
ally against the Renewable Fuel Standard (RFS), insisting that renewable fuels drive “rising food prices.” So what’s the truth?

Oil prices, not ethanol production, driving food costs
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http://www-wds.worldbank.org/external/default/WDSContentServer/IW3P/IB/2013/05/21/000158349_20130521131725/Rendered/PDF/WPS6455.pdf
http://www.worldofcorn.com/#us-corn-prices
http://www.ft.com/cms/s/0/bc3b9272-7136-11e6-a0c9-1365ce54b926.html#axzz4JPZzG4TR
https://www.bloomberg.com/news/articles/2016-09-27/eight-cent-eggs-consumers-gobble-cheap-food-as-grocers-squirm?bcomanews=true
http://www.wsj.com/articles/food-price-deflation-cheers-consumers-hurts-farmers-grocers-and-restaurants-1472490823
http://bigstory.ap.org/article/f2e89bbbff61be9eb65c99a08ef1eba1/wendys-says-cheaper-groceries-keeping-people-home
http://www.energytomorrow.org/blog/2016/03/03/this-is-the-year-for-rfs-action


LeMars is 'ground 
zero' for ice cream 

Tim Gallagher Sioux City Journal staff 

Jun 30, 2014 
 

 
 

Plymouth Dairy Farms General Manager Kurt Wierda is shown on June 13, 2014, at Plymouth Dairy 
Farms south of Le Mars, Iowa. 

 

https://rapidcityjournal.com/content/tncms/live/#1
https://rapidcityjournal.com/content/tncms/live/#1
https://rapidcityjournal.com/content/tncms/live/#2
https://rapidcityjournal.com/content/tncms/live/#1


 
 

Cows are milked on June 13, 2014, at Plymouth Dairy Farms south of Le Mars, Iowa. Anywhere 
from 250,000 to 275,000 pounds of milk are trucked from this dairy each day. 

 

LE MARS, Iowa | Five semis leave Plymouth County Dairy Farms four miles 
south of Le Mars every day. Those trucks haul anywhere from 50,000 to 
54,000 pounds of milk. 

That's 250,000 to 275,000 pounds of milk that head north on Plymouth 
County Road C-49, much of it destined to become ice cream. 

Blue Bunny Ice Cream, if you'll note the signage. 

"In less than 10 minutes the milk cools from a cow's body temperature (98 to 
102 degrees) to 38 to 42 degrees and then is pumped into a semi tanker," says 
Kurt Wierda, the general manager at Plymouth County Dairy Farms since 
2006. 

The Ice Cream Capital of the World, despite what some dessert lovers might 
think, doesn't grow ice cream in the freezer. The science for getting the best 
ice cream starts long before your favorite easy chair. 

https://rapidcityjournal.com/content/tncms/live/#2
https://rapidcityjournal.com/content/tncms/live/#2
https://rapidcityjournal.com/content/tncms/live/#2


"Ground zero" is here with Wierda and the dairy farm founded 15 years ago 
by the Feuerhelm family of Le Mars. The year was 1999 when the family 
considered building a dairy as a means to market locally grown corn and 
soybeans. The farm's first cows were milked on Aug. 25, 2000. 

These days? Wierda and 31 full-time employees milk 2,800 to 2,850 cows 
three times per day. Each cow, on average, produces 92 pounds of milk per 
day. 

Wierda cites a measurement of the cows at this dairy that shows their 
satisfaction. It's 130,000 somatic cell count, a measurement of white blood 
cells contained in the milk. That figure is key, a healthy one here when 
compared to industry standards. 

"It's an indication of our cows' low stress level, their good health and 
cleanliness," he says. 

In short, a low-stress cow produces more milk and milk of a higher quality. 

"I like seeing healthy cows produce," says Wierda, a native of Maurice, Iowa, 
who grew up milking cows. The Iowa State University graduated worked for 
two different dairy operations before landing south of Le Mars on May 1, 
2006. 

He remembers his first May Day here quite well. 

"The temperature was 100 degrees that day," says Wierda, noting Holstein 
cows would much rather endure severe cold than severe heat. At Plymouth 
Dairy Farms, staff members work around the clock to keep their Holsteins at 
a comfortable temperature. In summer months, that often means running fans, 



utilizing sprinkler systems and raising or lowering curtain sidewalls to aid 
ventilation and, thus, help keep cows cool. 

"At temperatures above 65 degrees and with humidity over 60 percent, that's 
when a cow starts to get uncomfortable," Wierda says. 

Production can drop with stressful weather conditions, he notes. That's why 
Wierda and staff work to keep the environment cool and stable. 

Even the bedding area is sand, cool, soft and comfortable for the cows. Plus, 
bacteria doesn't grow in sand. 

What do the cows eat? According to Wierda, the Holsteins consume corn 
silage (75 to 80 percent of which is grown by the farm), dry hay from 
Nebraska and South Dakota, a mineral mix delivered by a business in 
Sheldon, Iowa, wet distillers' grain from Little Sioux Corn Processors in 
Marcus, Iowa, and soybean mill from Cargill in Sioux City. 

"We also feed finely ground corn and cotton seed from Texas, New Mexico 
and Missouri," he says. 

There are three things Wierda wants each cow to do during a 24-hour cycle: 
Rest, eat and drink, and milk. 

Each cow is tagged at Plymouth Dairy Farms, allowing employees to wave a 
wand pass a cow's ear to quickly learn where that cow stands from a 
production and/or health standpoint. 

Cows here are monitored for milk output. When an animal falls short of 
projections, it is placed on a "deviation list," causing staff members to check 
all facets of the cow's health. 



"We try to be as efficient as possible," he says. 

When you know a customer's satisfaction at a high point of the day (dessert 
time) can hinge on your cows, you do everything you can to ensure the best 
experience possible. 

Wierda knows. Because for much of his life, he's been a consumer, too. 

"Vanilla. I like vanilla," he says with a smile, disclosing his favorite flavor of 
Blue Bunny Ice Cream. 

 



Plymouth Dairy to expand with second site 
Thursday, April 5, 2018 
By Kim Fickett, Editor 

 
(Photo Contributed) Plymouth Dairy Farms has announced it will soon be constructing an 
80-stall rotary dairy parlor along County Road K-22 between 200 and 210 Street in the 
western part of Plymouth County. The new site, Perry Creek Dairy, is permitted for 3,600 
head in confinement. 

PLYMOUTH CO. — A local dairy farm has announced plans for a new, 80-stall 
rotary dairy parlor in the western part of Plymouth County. 

In a statement issued to the Daily Sentinel on Friday, Plymouth Dairy Farms Partner 
Scott Feuerhelm stated, “The dairy will be a state-of-the-art facility focused on cow 
comfort and environmental stewardship. With plans to employ approximately 20 
people, the dairy will milk Holstein cows three times per day.” 



The new site to be called Perry Creek Dairy, will be the newest arm of the multi-
generational Feuerhelm farm. 

“Plymouth County is an excellent place for milk production and we are excited to 
expand within the community,” Feuerhelm said. “The Feuerhelm family also 
recognizes the need to educate about milk production and has done so through 
hosting tours of the dairy operation during June dairy month in association with 
Western Iowa Dairy Alliance and provide tours for smaller groups throughout the 
year.” 

Scott’s father, Alan echoed his son’s sentiments. 

“We are proud of the quality product we supply and look forward to expanding our 
production,” Alan said. “We have excellent employees that are always looking out for 
the well-being of the cows and delivering the highest-quality product.” 

According to Cindy Martens, environmental specialist senior with the Iowa 
Department of Natural Resources (DNR) in Spencer, the permit, written on March 
27, stated the second site would be located on County Road K-22 between 200th and 
210th Street. 

“The permit is for a 3,600 head of dairy in confinement,” Martens said. “That means 
they won’t be in open lot and they will all be in confined buildings.” 

In addition, Martens said the new location will contain four earthen manure basins. 

Martens said a site survey, conducted by the Iowa DNR on March 7, found the site 
approvable for construction. 

Plymouth Dairy, 23505 County Road K-49, opened in August 2000. It consists of 
five barns to house the dairy cows and a parlor to milk them. 

The operation is permitted for 4,480 animal units (3,200 dairy cows) in confinement 
and 980 head in open lot. 

In a June 7 Daily Sentinel article, Plymouth Dairy General Manager Kurt Wierda 
said they milk between 2,900 and 3,000 cows through that facility. He estimated 416 
cows are milked every hour, with each cow being milked three times a day, which 
leaves roughly 260,000 pounds of milk leaving the farm daily for Wells Enterprises, 
Inc. in Le Mars. 

A staff of 32 employees runs the day-to-day operations of Plymouth Dairy. 

 



SWINE:
168 million bushels

BEEF: 
60 million bushels

POULTRY: 
56 million bushels

DAIRY: 
18 million bushels

FOOD FOR THOUGHT: THE 
LIVESTOCK AND CORN 
RELATIONSHIP
If you think Iowa Corn is crazy about corn, you should see the livestock it feeds 
every day at dinnertime! Livestock is one of the top consumers of Iowa corn and 
dry distillers grain solubles or DDGS (a corn co-product created during the ethanol 
production process). Needless to say, the Iowa corn and livestock industries thrive 
on the success of each other. This win-win relationship equates to the juicy bacon 
cheeseburgers and ice-cold glasses of milk that we enjoy every day.

According to the 2014 Iowa Ag Economic Contribution Study, livestock 
farming is a significant contributor to the agriculture economy. The statewide 
output of livestock production and processing was just under $31.6 billion 
and resulted in more than 122,000 jobs — whoa! 

Ethanol = Another Livestock and 
Corn Connection 
Most people don’t realize that ethanol production creates DDGS, which 
serve as a premium source of protein for livestock. So producing corn-made 
ethanol gives us fuel and premium feed for livestock. Distiller grains are 
rich in the protein, fat, minerals and vitamins that animals need.

An Investment for Success
Because of Iowa corn farmers’ dependence on the success of the 
livestock industry, it only makes sense that Iowa Corn Promotion Board 
would want to invest in organizations to promote their success as well 
as ours. Iowa Corn provides financial and promotional support to 
livestock initiatives like the U.S. Meat Export Federation (USMEF) and 
the Coalition to Support Iowa’s Farmers (CSIF) and various livestock 
research projects through universities.

Iowa livestock consumes 304 million 
bushels of corn each year:

55%

20%

18%

6%



CORN: IT’S FOOD



FOOD FOR THOUGHT
Do you know how many people live on Earth? More than seven billion — that’s a lot 
of mouths to feed! With the population continuing to rise, it’s more important than 
ever to utilize productive methods of food creation. But global food security is about 
more than just creating food; it’s about growing food that’s safe to eat. 

Today, consumers are exposed to countless articles and opinions making it hard 
to tell what’s safe and what’s not. As a result, Iowa Corn developed the Corn: It’s 
Everything campaign to educate consumers about all the amazing things that 
come from corn including products made with GMOs (genetically modified 
organisms) and High Fructose Corn Syrup (HFCS).

Why Go GMO?
GMOs are a hot button issue for many people, but they’re incredibly important 
to our food supply and yield success. Humans have been genetically modifying 
our food crops for the past 10,000 years. GMO crops are developed by genetic 
engineering, a more precise breeding technique that enables us to take 
individual traits found in nature and transfer them from one plant to another. 
This allows us to make changes to an existing trait or characteristic of a plant. 
Thanks to these advancements, we can now produce more crops that are 
hardier, taste better, resist disease and are easier to grow, all while taking up 
less land. And as an added bonus, GMOs help keep food costs low! If they 
didn’t exist, food prices would be dramatically higher. Every commercially-
available vegetable, fruit and grain used today has been modified by human 
hands in some way, even those coming from organic and/or heirloom 
seeds. There are only eight genetically modified crops currently on the 
market – corn, soybeans, cotton, alfalfa, sugar beets, papaya, squash, 
potatoes and apples. They have all passed strict safety assessments 
and have been proven to be safe for human health. In fact, GMO crops 
undergo much more testing than conventionally modified crops.  

What is HFCS?
Walk into your local grocery store and just about everything on the 
shelves contains corn ingredients grown right here in Iowa (Iowa 
corn farmers are pretty proud of that), and High Fructose Corn Syrup 
(HFCS) is one of those ingredients. HFCS is a sweetener composed 
of either 42 percent or 55 percent fructose, with the remaining sugars 
being primarily glucose and higher sugars. In terms of composition, 
HFCS is nearly identical to table sugar (sucrose), which is composed 
of 50 percent fructose and 50 percent glucose. Science tells us 
that there is little difference between HFCS and any other caloric 
sweetener. It adds calories in the same way that sugar, honey, fruit 
juice concentrate or agave nectar adds calories. In fact, they all 
contribute to the same number of calories per gram.



Benefits of GMOs:
•	 More	output	on	less	land	(yield	&	

pest	resistance)	
•	 More	nutritious	food
•	 Safer	foods	(natural	toxins)
•	 Less	pesticide	use
•	 New	uses	for	existing	crops
•	 Decreased	inputs	(costs)
•	 Harvesting	and	processing	traits

HFCS	is	a	
sweetener	

composed	of	
either	42%	

or	55%	
fructose



A Sweet  
Economic Impact
The corn refining industry has created 
2,600 jobs in Iowa. As a result, Iowa 
workers will receive $170 million in 
salaries from these positions — which 
are considered to be higher paying 
salaries. The 163 million bushels of 
Iowa corn used to make HFCS has 
added $1.9 billion of value to the corn 
industry in Iowa.

About Iowa Corn
Comprised of the Iowa Corn Promotion Board and Iowa 
Corn Growers Association, Iowa Corn works to unlock 
the potential of corn in a sustainable manner to meet 
the global need for food and energy while educating 
consumers on the many benefits of corn. In representing 
its nearly 8,000 members, these organizations work on 
the joint mission to create opportunities for long-term 
Iowa corn grower profitability.

GMO Crops & Livestock
Farmers and ranchers that provide our meat, milk and eggs
depend on genetically-enhanced crops as critical components 
in their animals’ feed. In the U.S. alone, 9 billion food-producing 
animals are raised annually, with 95 percent of them consuming 
feed that contains genetically engineered ingredients. Corn-fed 
is the most widely produced type of beef in the U.S. This assures 
a consistent year-round supply of high-quality beef with the 
tenderness and flavor most consumers prefer. Cattle usually 
spend four to six months in a feedlot, during which they are 
fed a scientifically-formulated ration of corn and/or silage, hay 
and distillers grains. A recent scientific review found that food-
producing animals consuming GMO feed has been comparable 
to that of animals consuming non-GMO feed. The review by the 
University of California, examined nearly 30 years of livestock 
feeding studies that represent more than 100 billion animals. 



American corn growers have the tools and technology to meet 
the world’s growing need for FOOD, FEED and FUEL. 

And we’ve got the yields to prove it!

FOOD & FUEL 
iowacorn.org

1 0 1 03 0 3 05 0

One acre is about the area of a 

FOOTBALL FIELD

13,100,000 ACRES 

OF CORN WERE HARVESTED LAST YEAR IN IOWA.

According to the USDA, for each dollar spent on 
food by the consumer, just 11.6¢ is farm value. Of 
the 11.6¢, only 1.7¢ is corn.

There’s less than a penny worth of corn in a 
serving of corn flakes, so it’s not a big factor in 
the price of food.

33.7¢
FOOD
SERVICES

18.6¢
FOOD
PROCESSING

13.6¢
RETAIL
TRADE

6.8¢
ENERGY

4.4¢
FINANCE &
INSURANCE

3.8¢
OTHER

3.5¢
TRANSPORTATION

4.0¢
PACKAGING

11.6¢
FARM &
AGRIBUSINESS

KNOW WHERE YOUR FOOD DOLLAR GOES

Iowa has produced the largest 
corn crop of any state for almost 
two decades. In an average year, 
Iowa produces more corn than 
most countries. 

Iowa grows three times as much 
corn as a country like Mexico.

In 2013 Iowa corn farmers grew 
almost 2.2 billion bushels of corn.

IOWA FACTS:



iowacorn.org

U.S. corn farmers grew 13.9 BILLION BUSHELS of field corn in 2013.

USED AS FEED 
FOR LIVESTOCK

USED DIRECTLY FOR ETHANOL 
PRODUCTION 1.3 BILLION BUSHELS WILL 
BECOME DISTILLERS GRAIN

GOES TO FOOD, SEED 
AND INDUSTRIAL USES

5.4
BILLION BUSHELS 

4.8
BILLION BUSHELS 

1.4
BILLION BUSHELS 

1 BUSHEL
OF CORN

3 
GALLONS

18 POUNDS
OF DISTILLERS GRAIN

56
POUNDS

(same as a large bag 
of dog food)

OF ETHANOL
+

A TALE OF TWO CORNS

14 BILLION
   BUSHELS PRODUCED

 BILLION
   CROP VALUE

$66.8

U.S. FIELD CORN
161.3  MILLION

   BUSHEL EQUIVALENTS

 BILLION
   CROP VALUE

$1.2

U.S. SWEET CORN

ETHANOL INDUSTRY 

In 1940, a farmer fed 

19 PEOPLE 
and TODAY a farmer 

FEEDS 155 
PEOPLE

99%
FIELD CORN

1%
SWEET CORN

CORN PLANTED IN U.S.

HAS SUPPORTED NEARLY

400,000
U.S. JOBS



A publication of the American Soybean Association

Welcome to the 2018 edition of SoyStats®, your 
comprehensive resource for statistical information about the 
U.S. soybean industry and its relationship to global oilseed 
production.

Soybean Highlights From 2018:
 � U.S. soybean farmers planted 90.1 million acres (36.5 

million hectares).  

 � U.S. soybean production was 4.39 billion bushels.

 � Average yield in the U.S. was 49.1 bushels per acre. 

 � Total value of the U.S. soybean crop was  
$41.01 billion. 

 � The U.S. exported 2.07 billion bushels of soybeans, or 47 
percent of total production. 

 � The U.S. was first in world soybean production with 4.39 
billion bushels, followed by Brazil at 4.15.

 � Soybeans represented 59 percent of the world’s oilseed 
production. 

 � U.S. biodiesel production was 1.83 billion gallons.

Soybean Facts:
 � A bushel of soybeans weighs 60 lbs. (27.22 kg) and 

produces about 11 pounds of oil and 48 pounds of protein-
rich meal.

 � The soybean plant is a legume related to peas, clover and 
alfalfa.

 � Each soybean plant generally produces 60 to 80 pods, each 
holding three pea-sized beans.

GET SOYSTATS® ON THE WEB AT SOYSTATS.COM

Information in this publication is compiled and prepared by the 
American Soybean Association from U.S. Department of Agriculture 
data and various other sources. “SoyStats” and “Soy Stats” are 
registered trademarks of the American Soybean Association. All 
rights reserved. ©2018 American Soybean Association
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Use Million Short Tons Million Metric Tons

Poultry 18.9 17.2
Swine 8.6 7.8

Beef 2.8 2.5

Dairy 2.5 2.2
Petfood 0.8 0.7

Other Feed 0.8 0.7
Total 34.3 31.1

Source: Based on industry estimates, USB 2008 soymeal market study, USDA, 
(NASS).

U.S.Soybean Meal Use by Livestock 2017

55% Poultry

Petfood 2% 2% Other Feed

Dairy 7% 

Beef 8%

Swine 25%







AMERICA’S SOYBEAN FARMERS  
ARE KEEPING UP WITH THE GLOBAL  

DEMAND FOR SUSTAINABLE U.S. SOY. 
U.S. TECHNOLOGY INNOVATION 

IS KEEPING IT THAT WAY.



U.S. SOY ADVANTAGE:  
GETTING BETTER ALL THE TIME. 
The U.S. Soy Advantage isn’t just good news here in the U.S. It’s 
good news everywhere. Because first and foremost, U.S. soybean 
farmers remain the most sustainable in the world. The U.S. 
continues to produce abundant, consistently high-performing 
soy year after year and delivers that crop to end-use customers at 
home and abroad reliably, thanks to a sophisticated transportation 
infrastructure system.

Of course, any advantage we have over the competition today is 
hardly guaranteed tomorrow. This explains why the most consistent 
aspect of the U.S. Soy Advantage will always be our never-ending 
commitment to continuous improvement – an industry-wide vision 
fueled by a constant stream of advancements in biotechnology.

U.S. SUSTAINABILITY:  
LEADING THE WAY.
Biotechnology, including innovations in seed technology, is critical 
in meeting the demand for U.S. soy. These innovations help U.S. 
soybean farmers grow crops with fewer resources while facing 
environmental pressures such as drought and pests – allowing them 
to meet rising global demand for U.S. soy sustainably. 

As the demand for sustainable soy continues to climb, so will the 
demand for the traits and technologies designed to help farmers 
meet it. The checkoff is committed to driving the understanding 
and acceptance of new technology to ensure global market access of 
our sustainable crop. 

At the same time, the metrics our industry uses to measure 
our performance have become equally sophisticated, through 
reports like the Soybean Life Cycle Analysis and Field to Market 
National Indicators Report or through the creation of the U.S. Soy 
Sustainability Assurance Protocol.

OUR WORLD-CLASS ABILITY TO GROW SOYBEANS SUSTAINABLY  

REMAINS INTERTWINED WITH OUR ABILITY TO SUPPLY THE WORLD WITH 

SUSTAINABLE U.S. SOYBEAN PRODUCTS. TO LEARN MORE ABOUT THE SUSTAINABILITY 

OF U.S. SOY AND THE U.S. SOY ADVANTAGE, PLEASE VISIT unitedsoybean.org.



IMPROVING
IOWA’S

WATER
QUALITY

things
you need 
  to know

Founded in 2014 by Iowa Corn, the Iowa Soybean Association and the Iowa Pork Producers Association, the 
Iowa Agriculture Water Alliance is building public-private partnerships focused on implementing water quality 

solutions. Iowa farmers are actively engaged in various conservation efforts that improve water quality.

The IAWA Business Council brings unique private-sector skills and perspectives together to work on improving  
water quality. Our Business Council members include representatives from the following companies.

For more information see: www.IowaAgWaterAlliance.com

IAWA’s mission is to increase the pace and scale of 
farmer-led efforts to improve water quality.

Public-Private partnerships  
are key to improving water quality.
While efforts to improve water quality started within the walls of government, increased 
private sector investment and engagement is accelerating efforts and gaining traction.

After identifying barriers to scaling up conservation efforts to improve water quality, the 
Conservation Infrastructure Initiative is developing solutions that will increase the likelihood of 
successfully reaching Iowa NRS goals. The initiative strives to make conservation economical 
and easier for farmers, while harnessing economic drivers and market-based solutions to 
improve water quality more effectively.

The Midwest Agriculture Water Quality Partnership Program is a great 
example of a public-private partnership to improve water quality. 

Highlights from the 1st year include:

190
300

field days

Partners held over

and  
conducted  

over
workshops

1.6

47

contacts with landowners and 
farmers who are vital to scaling 
up conservation practices

in the project, including $10M in  
USDA funds and $38.5M in  
non-federal partner match. 

MILLION

in match from partners for cover crops, 
no-till, strip-till, fertilizer management, 
bioreactors and saturated buffers. The 
project has already improved conservation 
on more than 1.3 million acres.

IAWA’s Executive Director Sean McMahon and 
Iowa Governor Kim Reynolds share highlights of 
the first year of the Midwest Agriculture Water 
Quality Partnership Program.

This RCPP is co-led by IDALS and IAWA 
and offered through the Natural Resources 
Conservation Service (NRCS).

and over

$13
in federal 
funds

partners have 
committed

With additional outreach efforts, 
this resulted in an estimated



 “In a state where 
agriculture is a leading 

economic driver, 
protecting our natural  
resources is essential  

to our success.” 
Mike Naig,  

Iowa Secretary of Agriculture  
and Co-Chair of the Conservation 

Infrastructure Initiative. 

Farmer leaders, who are sharing their experiences  
with others, are helping increase the pace and scale  
of conservation efforts.   
Dean Sponheim, Nora Springs, Iowa, is seeing businesses crop 
up around conservation practices in his watershed. Through his 
custom conservation business, Sponheim Sales and Services, 
he has been coordinating cereal rye seed production to meet 
growing demand for cover crops and has also been providing 
custom strip-tilling. He is now seeing some of his customers buy 
their own machines to start their own businesses.  “It makes me 
feel like a proud father,” he says. 

In addition to in-field practices such as cover crops, these farmer 
leaders are implementing new innovative edge-of-field practices 
such as denitrifying bioreactors and saturated buffers.

The Rock Creek Watershed (Mitchell, Floyd, and Worth 
counties) is on the way to having the nation’s biggest 
concentration of edge-of-field practices for  
improving water quality.

The new IAWA Iowa Watershed Awards 
are designed to further strengthen 
the momentum that the watershed 
approach is building across Iowa. 
Watershed coordinators, project staff who provide  
partnership-based management and technical assistance  
in a watershed, are a key ingredient to the success of  
locally driven water quality efforts.

To honor watershed coordinators for 
their contributions and dedication 
to improving water quality, the Iowa Agriculture Water Alliance (IAWA) — 
in partnership with Iowa State University (ISU), the Iowa Department of 
Agriculture and Land Stewardship (IDALS), the Iowa Department of Natural 
Resources (DNR) and Conservation Districts of Iowa (CDI) — launched a new 
Iowa Watershed Awards program. In its inaugural year, the 2018 Watershed 
Coordinator of the Year Award recognizes Lee Gravel, Headwaters 
of the North Raccoon Water Quality Initiative Project. 

Opportunities such as this are attracting more private sector investment.

Addressing water quality 
provides opportunities to create 
jobs and economic development.
As an example, the Iowa NRS calls for 12-17M acres 
of cover crops to reduce nutrient loss and erosion and 
improve water quality. 

Currently, there’s not enough cover crop seed in the entire nation to meet 
Iowa’s need. This creates the following future opportunities:

300,000 acres of seed production

300 aerial seed applicators

Special planters & Seed cleaners

A collaborative, watershed based approach  
is being used successfully across the state to  
address water quality challenges. 
The watershed approach enables farmers and other stakeholders to target the best 
conservation practices where they will be most effective. It makes the best use of 
taxpayer dollars while meeting local needs and improving water quality in accordance 
with the goals of the statewide Iowa Nutrient Reduction Strategy (NRS).  
Following are examples from two priority watersheds.

400%

10%
20%

increase

ac
re

s

ac
re

s

5,450
6,500

in cover crop acres from 2016-2017, with
of cover 
crops in 
2017. 

of total row crop acres 
in the watershed.

The Headwaters of the North Raccoon  
River Project (in Buena Vista and Pocahontas 
Counties), saw a

of cover crops  
in 2017, 

of all the row crop acres 
in the watershed.

The Miller Creek Water Quality Improvement Project  
(in Black Hawk and Tama counties) had nearly

This  
represents
nearly

which is estimated to be
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Don’t Let the EPA  
Gut the RFS

NO RIN CAP. A RIN cap would hurt the biofuels industry and rural 
America. It would remove all incentive for higher blends of ethanol 
and abandon $100 million of USDA infrastructure funding and private 
investments in E15 blends. Additionally, a RIN cap would devastate our 
already struggling rural economy and American farmers by shuttering an 
additional 270 million bushels of corn from the market. 

ALTERNATIVE PROPOSAL: An extension of the RVP waiver to ethanol fuel blends 
above 10 percent would increase E15 sales, decrease overall RIN prices for oil 
refiners, lead to more corn use in the U.S. and help bring farm incomes up. 

NO MORE GRANTING 
UNWARRENTED RFS  
SMALL REFINERY 
COMPLIANCE WAIVERS. 

recently, the EPA has decided to award several 
unprecedented rFS waivers to small refineries 
that are neither small nor experiencing economic 
hardship. These waivers will completely exempt 
these small refineries from their rFS volume 
obligation, regardless of whether they meet the 
criteria necessary to even be considered for the 
waiver. The secretive, non-public process in which 
these waivers are being issued undermines the 

intent of the rFS and exceeds far beyond what 
Congress had intended when they included this 
exemption in the rFS. 

SOME ESTIMATE THAT THE ISSUING OF THESE 
WAIVERS WILL: 

1. Cut ethanol demand by 1.5 billion gallons 

2. reduce more than 500 million bushels of corn 
demand  

The EPA needs to immediately cease the careless 
issuing of these waivers and pause any waiver 
applications that are currently being considered 
until the EPA can demonstrate that the waivers are 
being properly administered in a manner that is 
consistent with the Congressional intent of the rFS.

KEY POINTS

 ✓ Avoid a 
devastating  
RIN cap.

 ✓ Ask EPA to 
cease issuing 
unwarranted RFS 
small refinery 
compliance 
waivers.

SOUrCES: USDA, Consumer Economics

http://farmdocdaily.illinois.edu/2017/12/another-wrinkle-in-rfs-small-refinery-exemption.html
http://farmdocdaily.illinois.edu/2017/12/another-wrinkle-in-rfs-small-refinery-exemption.html
http://farmdocdaily.illinois.edu/2017/12/another-wrinkle-in-rfs-small-refinery-exemption.html
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Summer 2018 
Biodiesel and the Renewable Fuel Standard (RFS)  

 
What is biodiesel? Made from a diverse mix of resources such as recycled cooking oil, soybean oil, 
canola oil, distillers corn oil, and animal fats, biodiesel is a renewable, clean-burning diesel replacement 
used in existing diesel engines without modification. The first advanced biofuel designated by the U.S. 
Environmental Protection Agency (EPA) with commercial-scale production across the country, biodiesel 
has accounted for the majority of advanced biofuel delivered under the Renewable Fuel Standard 
(RFS).  
 
Where is it produced? Who uses biodiesel? Biodiesel is used from coast to coast—for heavy-duty 
trucking, farm equipment, compliance with low-carbon fuel standards, and fleets, such as emergency 
vehicles and buses. There are plants in nearly every state. 
 
What do NBB members look for in the RFS volumes? Short answer: GROWTH. The National 
Biodiesel Board (NBB) continues to call for higher volumes of biomass-based diesel and advanced 
biofuels to support fuel diversification and ensure that the statutory goals of the RFS established by 
Congress are met.   

What did EPA propose as the 2019-20 RFS volumes? EPA proposed production and use of 4.88 
billion gallons of advanced biofuels for 2019, which the agency projected would primarily be met 
through biodiesel use. EPA also proposed to set the biodiesel volume for 2020 at 2.43 billion gallons, 
an increase from the 2.1 billion gallon volume set for 2019. 
 
What is the RFS? The Renewable Fuel Standard—a bipartisan policy passed by Congress and signed 
into law by President George W. Bush in 2005 —requires increasing volumes of renewable fuels in the 
U.S. fuel stream. Substantially expanded in 2007, the law requires increasing volumes of advanced 
biofuels, such as biodiesel, each year. Strong market growth signals are important to the biodiesel 
industry for continued investment, innovation and job creation. 
 
What are the categories of fuels within the RFS? The renewable fuel volume requirements are 
broken down into two overarching categories: total renewable fuels and advanced biofuels. Biomass-
based diesel and cellulosic biofuels are nested within the advanced biofuels category and can qualify 
both as their nested fuel type and as an advanced biofuel. To qualify in each of these categories, 
biofuels are required to meet a minimum lifecycle greenhouse gas threshold and use renewable 
biomass that complies with certain land use restrictions.  
 
What are the benefits of higher volumes in the RFS? 
• Higher volumes drive job creation, innovation in feedstock development and investment 
• Every 500 million gallons of increased biodiesel production supports roughly 16,000 jobs 
• Biodiesel saves diesel consumers money—it’s a cost-effective, renewable alternative fuel 
• Higher volumes and increased production levels support U.S. energy independence  
• Substituting biodiesel for diesel is the simplest, most effective way to immediately reduce diesel 

emissions, in addition to wastes in our waterways and landfills 
 
 
 



Additional benefits of higher RFS volumes: 

• Creating Jobs and Economic Benefits: With plants in nearly every state, biodiesel production is 
creating jobs across the country. Every 500 million gallons of increased biodiesel production 
supports some 16,000 jobs. Producers nationwide are poised to expand production and hire new 
workers with steady growth under the RFS. In many rural areas of the country, biodiesel plants are 
a driving force of the local economy. 
 

• Helping Consumers at the Pump: Biodiesel is a cost-effective, renewable alternative to petroleum 
diesel that, with help from the RFS, is saving diesel consumers money. Each gallon of RFS-
qualified biodiesel is accompanied by a RIN credit. The value of that credit, which is traded on the 
open market, is factored into the value of each gallon of biodiesel. This added value allows 
producers to sell biodiesel at a lower price to fuel distributors or fleet managers, who can then pass 
along savings to consumers. 
 

• Providing Environmental Benefits: According to EPA, biodiesel reduces lifecycle greenhouse gas 
emissions by 57 percent to 86 percent compared to petroleum diesel. The 12.9 billion gallons of 
biodiesel used through 2016 have cut greenhouse gas emissions by the same amount as removing 
more than 25.3 million passenger vehicles from America’s roadways. EPA consistently cites tailpipe 
emissions from traditional diesel—primarily from older trucking fleets and other heavy-duty 
vehicles—as a major national health hazard. Substituting higher amounts of biodiesel for traditional 
diesel fuel is the simplest, most effective way to immediately reduce diesel emissions. In addition to 
dramatically reducing most major air pollutants, biodiesel keeps wastes out of both landfills and the 
nation’s waterways.   
 

• Improving U.S. Energy Security: The biodiesel industry is increasing domestic energy production, 
diversifying our fuel supplies and expanding domestic refining capacity so that we’re less vulnerable 
to global oil markets that are heavily influenced by unstable regions of the world and global events 
beyond our control. This improves U.S. energy security because petroleum is a global commodity, 
and U.S. consumers will remain vulnerable to volatile international oil prices without diversity and 
competition in the fuels market.  
 

• Addressing the Diesel Market: It was always the intent of Congress that the RFS address not just 
the gasoline market but also the diesel pool. The diesel market includes pivotal transportation and 
industrial applications—such as long-haul trucks, buses, barges and heavy machinery—and 
accounts for a significant share of the nation’s air pollution in the transportation sector. Increased 
volumes of biomass-based diesel are necessary for diversifying the diesel fuel market. 
 

• Feedstock Diversity: Biodiesel is one of the most diverse fuels in the world, produced using a 
broad mix of resources, including recycled cooking oil, soybean oil, canola oil, distillers corn oil and 
animal fats. This has helped shape a nimble industry that is constantly searching for new 
technologies and feedstocks. Industry demand for new alternatives is stimulating, and often 
financing, research on new feedstocks. Higher volumes will ensure continued investments in this 
research area. 

 
 

The National Biodiesel Board is the national trade association representing America’s first 
advanced biofuel, comprised of state, national and international feedstock and feedstock processor 
organizations, biodiesel suppliers, fuel marketers and distributors, and technology providers.  



 

 

Small Refiner Exemptions Have Already Cost U.S. Corn Growers, Ethanol Producers, and 

Ethanol Blenders More than $5 Billion in Economic Losses 

It is estimated that the 2016 and 2017 Renewable Fuel Standard (RFS) requirements have been effectively 

reduced by a total of at least 1.63 billion gallons due to small refiner exemptions recently issued by EPA.i 

These exemptions are impacting demand for ethanol and corn in several distinct ways.ii  

Upon receiving the exemptions, small refiners who had been accumulating 2016 and 2017 RINs with the 

expectation that they would be needed for RFS compliance either ended up selling those unneeded RINs 

to other obligated parties or banking them for compliance with future RFS obligations (although many small 

refiners likely also expect to secure exemptions from 2018 obligations). Thus, RIN stocks have been rapidly 

inflated, and RIN prices have dropped dramatically.  

Sharply lower RIN prices reduce the incentive to expand ethanol blending.iii Further, when RIN prices are 

low, the market price for ethanol must adjust lower relative to gasoline to ensure favorable blending 

economics are maintained. Indeed, ethanol’s discount to gasoline has grown to its widest level in four years 

in recent months (60-80 cents per gallon) as RIN prices have fallen some 70 cents since November 2017.  

 

Sources: OPIS (RINs), CME (nearby ethanol and RBOB futures) 
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In turn, this leads to lower profit margins for ethanol producers and reduces the price that ethanol 

producers are able to pay for corn to ensure break-even profitability. For example, if the market price for 

ethanol is $1.50/gallon, a typical debt-free ethanol dry mill could pay $4.30/bushel for corn and still achieve 

a break-even net profit margin.iv However, if the ethanol price is forced to retreat to $1.40/gallon to maintain 

the necessary economic incentive to maximize blending rates, the corn price must fall to $3.90/bushel in 

order to maintain a break-even margin (assuming all other production costs are unchanged). Thus, lower 

RIN prices serve as a drag on both ethanol and corn prices and profitability. 

In essence, the wealth of surplus RINs available due the small refiner exemptions also means refiners can 

meet future RFS obligations with low-priced paper credits rather than expanded blending of physical 

gallons. Even though exemptions were given for 2016 and 2017 compliance, the impact of those 

exemptions is likely to play out in the form of lower ethanol demand in 2018. That’s because RINs have a 

two-year life. RINs generated in 2016 that were not ultimately needed for 2016 compliance were rolled 

forward and used to meet 2017 obligations, displacing the need for some amount of 2017 RINs. In turn, the 

2017 RINs not needed for compliance with the 2017 RVO because of the exemptions were rolled forward 

and can be used to comply with 2018 RVOs in lieu of physical biofuel volumes. 

While estimating the economic impacts of the small refiner waivers is extremely difficult and involves a 

number of complex factors and indirect effects, the minimum impact of the exemptions can be roughly 

approximated simply by examining the market value of the exempted volumes and RINs. The 1.63 billion 

gallons of avoided ethanol blending is approximately equivalent to: 

• $2.45 billion worth of ethanol (assuming $1.50/gallon average); 

• $1.96 billion worth of corn (assuming 570 million bu. of avoided grind at $3.50/bu. 

average); and  

• $815 million worth of RINs (assumes year-to-date average of $0.50 per D6 RIN) 

Thus, the minimum impact of the 1.63 billion gallons of RFS small refiner exemptions is 

approximated at $5.3 billion. Importantly, this estimate examines only the value of the lost 

volume/avoided demand at static prices for corn, ethanol, and RINs; it excludes the impact that lower 

overall demand for ethanol and corn is having on every gallon of ethanol, every bushel of corn, and every 

RIN credit. 

i https://www.agri-pulse.com/ext/resources/EPA-EMTS-data-and-small-refiner-exemptions.pdf  
ii See: http://www.ethanolrfa.org/2018/04/early-evidence-of-epa-induced-demand-destruction/ and 
http://www.ethanolrfa.org/2018/05/more-evidence-of-epa-induced-ethanol-demand-destruction/  
iii When RIN stocks are ample and RIN prices are low, many refiners will opt to comply with the RFS by purchasing RINs rather 
than expanding ethanol blending. That takes pressure off the blending market and reduces domestic ethanol demand, which has 
already been reflected in recent lower blend rates.  Meanwhile, selling RINs is less lucrative for non-obligated blenders, so 
blenders at the margin may also reduce discretionary blending. Finally, lower RIN prices mean the retail discount for blends like 
E15 and E85 could narrow, potentially decreasing consumer demand and reducing retail station throughput of higher blends. 
iv Assumes current average prices for natural gas, DDGS, and corn distillers oil, as reported by USDA-AMS. 

                                                           

https://www.agri-pulse.com/ext/resources/EPA-EMTS-data-and-small-refiner-exemptions.pdf
http://www.ethanolrfa.org/2018/04/early-evidence-of-epa-induced-demand-destruction/
http://www.ethanolrfa.org/2018/05/more-evidence-of-epa-induced-ethanol-demand-destruction/


More Evidence of EPA-Induced Ethanol Demand Destruction 

By Geoff Cooper 
 
In mid-April, we took an initial look at the impacts on the ethanol market of the secretive small 
refiner exemptions from 2017 RFS compliance that EPA was said to be handing out “like trick or 
treat candy.” At that time, data from the Energy Information Administration (EIA) showed the 
exemptions touched off a trend toward lower RIN prices and weaker domestic ethanol demand, 
even though ethanol’s substantial discount to gasoline should have been driving maximum 
inclusion. 
 
Six weeks later, U.S. ethanol demand is even softer, RIN prices have fallen even further, and EPA 
Administrator Scott Pruitt’s “Demand Destruction” campaign continues to roll on through the 
Heartland. 
 
In essence, the recent tidal wave of small refiner exemptions has resulted in a flood of cheap 
RINs. And as a result, many U.S. refiners and blenders are reducing their use of ethanol. Refiners 
who received an exemption in 2016 and/or 2017 are likely confident they’ll score another bail-out 
from 2018 compliance obligations. Or at worst, if they don’t get another exemption, they know 
they can meet their 2018 RFS obligation with the glut of dirt-cheap RINs that were recently 
dumped on the market (not to mention vintage 2018 RINs that were apparently created out of thin 
air by EPA as yet another giveaway to Sinclair and HollyFrontier). Thus, the pressure is off, and 
refiners and blenders are no longer being compelled to make the investments that would have 
expanded ethanol blending well beyond the E10 “blend wall.” 
 
So, here we are, 21 weeks into the 2018 calendar year. So far, gasoline demand in 2018 is on a 
record pace and up a healthy 2 percent compared to the same period a year ago. Weekly gasoline 
demand has been above year-ago levels in 14 of the 21 weeks so far in 2018. Based on that fact 
alone, one would expect to see a commensurate increase in domestic ethanol blending, right? 
Not exactly. 
 
Thanks to the effect of the small refiner waivers, the actual volumes of ethanol blended in 2018 
have been below year-ago levels in 14 of the 21 weeks so far this year—including nine of the last 
10 weeks. 

https://ethanolrfa.org/author/gcooper/
https://ethanolrfa.org/2018/04/early-evidence-of-epa-induced-demand-destruction/
https://www.houstonchronicle.com/business/article/With-flood-of-EPA-waivers-refineries-find-way-12805971.php
https://www.houstonchronicle.com/business/article/With-flood-of-EPA-waivers-refineries-find-way-12805971.php
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And the weekly ethanol blend rate (a more appropriate measure of U.S. ethanol demand that 
considers the fluctuations in gasoline supplied to the market) has been below year-ago levels in 17 
of the 21 weeks in 2018. By this time last year, the weekly ethanol blend rate had topped 10.0% 
nine times. But this year, the 10.0% level has been crested just twice (and in one of those weeks it 
was just barely over, at 10.03%). 

 
Lobbyists representing small refiners have suggested there is “too much noise and uncertainty” in 
the weekly EIA data to draw definitive conclusions from it (even though they point to the weekly 
data when they think it supports their arguments). 
 
Fine. 
 
Let’s look at the EIA monthly data that the small refiner lobbyists say is more reliable, even 
though there is a significant lag with the monthly data and the most recent available is for March. 
The monthly data show that average daily ethanol blending in February 2018 (i.e., when the 
bottom began dropping out of the RIN market) was 5% below the February 2017 average volume 
and 8% below the February 2016 average. While March 2018 ethanol blending was a hair higher 
than March 2017, it was below the March 2016 volume. Based on the trends indicated by recent 
weekly EIA data, we expect the monthly data for April and May will reveal even greater demand 
destruction when it is finally released. 

https://i0.wp.com/ethanolrfa.org/wp-content/uploads/2018/05/Chart-2-Geoff.png?ssl=1


 
On a final note, comparing current ethanol production levels and D6 RIN generation to year-ago 
levels (as refiner lobbyists like to do) masks the domestic demand destruction that is really 
occurring. Yes, both year-to-date ethanol output and D6 RIN generation are up a smidgeon from 
the same period a year ago, but neither should be viewed as a proxy for domestic demand. 
Production and consumption are two distinctly different things (didn’t the oil lobbyists learn 
anything about supply and demand from the Americans for Clean Energy vs. EPA case?). 
 
The reason ethanol production and D6 RIN generation are up slightly is because year-to-date 
ethanol exports are up substantially (RINs are generated for much of the ethanol that is exported, 
but those RINs are retired and unavailable for RFS compliance). Indeed, if not for the fact that 
robust growth in the export market has offset some of the lost demand resulting from EPA’s small 
refiner waiver jamboree, razor thin profit margins in the ethanol industry would undoubtedly be 
deeply in the red and plants would be shutting down. 
 
In response to the ethanol demand destruction that continues to mount because of Administrator 
Pruitt’s actions on the RFS, the Renewable Fuels Association, along with the National Corn 
Growers Association, American Coalition for Ethanol, and National Farmers Union filed suit against 
EPA Tuesday on the Agency’s blatant abuse of the small refinery exemption provisions. It is our 
hope that the courts can put a stop to EPA’s war on the RFS before it’s too late. 
 

https://www.bloomberg.com/news/articles/2017-07-28/epa-s-move-to-cut-2016-renewable-fuel-volume-rejected-by-court
https://www.bloomberg.com/news/articles/2017-07-28/epa-s-move-to-cut-2016-renewable-fuel-volume-rejected-by-court
https://i1.wp.com/ethanolrfa.org/wp-content/uploads/2018/05/Chart-3-Geoff.png?ssl=1


This is “Economic Hardship”? 
By Geoff Cooper 
 
Just weeks after the news broke that EPA has secretly handed out dozens of RFS compliance 
exemptions to “small refineries” on the grounds of so-called “disproportionate economic 
hardship,” many oil companies—including those that likely received exemptions—are reporting 
their financial results for the first quarter of 2018. 
 
Not surprisingly, the quarterly earnings statements do not paint the picture of a struggling refining 
sector enduring “economic hardship” at the hands of the RFS. Rather, the financial results show 
that companies involved in oil refining—both large and small, merchant and integrated—are 
thriving. The earnings statements also shine some light on the huge windfall that some refiners 
are receiving as a result of the RFS exemptions. 
 
Nearly all of the public companies with oil refining assets reported quarterly earnings that were 
well above the corresponding quarter a year ago. Profits for many refiners far surpassed analyst 
expectations, while shareholders enjoyed larger-than-expected dividend distributions. In the wake 
of a bullish quarterly earnings cycle, some refiners have experienced record or near-record stock 
prices in the last few weeks. 
 
In total, the Q1 net profits for six companies that likely received small refinery exemptions came 
to $8.8 billion, up 31% from $6.7 billion in Q1 of 2017. Oh, pity the poor refiner. 

 
Here’s a quick rundown of results for companies that reportedly received “small refinery” 
exemptions on the basis of purported “disproportionate economic hardship.” 
 

• HollyFrontier: The company, which acknowledged it received small refiner exemptions from EPA, 
recorded Q1 profits that were an astounding 700% above year-ago levels. As a result, “…shares in 
the company hit an all-time high of $63.57, up 24 percent this year.” During HFC’s earnings call, a 
Bank of America analyst patted executives on the back for a “really terrific quarter” and a Wells 
Fargo analyst chimed in with “well done!” 

• CVR Energy: CVR, in which billionaire Carl Icahn holds a majority ownership stake, 
also reportedly received an RFS exemption. The company’s Q1 profits tripled from a year ago and 
its stock surged to a 52-week high following the release of its earnings, as Goldman Sachs 
upgraded the stock recommendation from “neutral” to “buy.” The company also reported that it 
“turned a $23 million profit on RIN credits in the first quarter, nearly quadrupling the $6 million it 
earned in the market for biofuels credits in the same period of 2017.” 

• Andeavor: The refining giant, which recently announced plans to merge with Marathon to form 
the nation’s largest refining company, also is believed to have secured RFS exemptions despite 

https://ethanolrfa.org/author/gcooper/
https://www.houstonchronicle.com/business/article/With-flood-of-EPA-waivers-refineries-find-way-12805971.php
https://www.dallasnews.com/business/energy/2018/04/09/trumps-epa-gives-hardship-waivers-texas-refiners-stoking-ethanol-mandate-debate
https://www.reuters.com/article/us-hoolyfrontier-results/hollyfrontier-beats-as-permian-canadian-crude-drive-margin-gains-idUSKBN1I31A1
http://www.baltimoresun.com/news/opinion/oped/bs-ed-op-0509-reich-trump-20180508-story.html
https://www.reuters.com/article/us-usa-biofuels-epa-icahn/exclusive-u-s-epa-grants-biofuels-waiver-to-billionaire-icahns-oil-refinery-sources-idUSKBN1I10YB
https://af.reuters.com/article/energyOilNews/idAFL1N1S32V9
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$1.5 billion in net profits last year. For Q1 of 2018, “Andeavor beat Wall Street estimates 
with…profit that more than tripled from a year ago.” 

• Delek: The company has previously acknowledged that it received RFS exemptions for two of its 
refineries (even though one reported throughput above the 75,000-bpd “small refiner” threshold). 
In Q1 of 2018, Delek reported adjusted net income of $28 million compared to adjusted net 
income of $10.1 million in the prior year period—a 180% increase. 

• ExxonMobil: While including the world’s most profitable oil company in discussions of “small 
refiners” and “economic hardship” might seem laughable at first, it has been reported that 
ExxonMobil did indeed request an RFS exemption for one of its refineries. The company saw its 
profits increase $640 million in Q1 versus the year-ago period, or 16%. 

• Chevron: Like ExxonMobil, there is nothing “small” about Chevron, but it too asked for a small 
refinery exemption according to press reports. As for Q1 performance, Chevron’s profits were up 
$1 billion—36%–over a year ago its CEO reported that “first quarter earnings and cash flow 
improved significantly from a year ago.” 
  
Call me crazy, but when I hear “economic hardship,” I don’t think of surging profits, record stock 
prices, generous dividends, and Fortune 100 companies. 
 
Now, a cynic might suggest that these companies performed so well because they received 
exemptions from 2017 RFS compliance obligations and therefore no longer had “compliance costs” 
with which to contend in Q1. It is true that the exemptions led to a huge RINs windfall for the 
companies that received them (see table below showing RIN/RFS compliance cost savings reported 
by the companies), but how did their profits compare to the oil/refining companies that did not 
receive exemptions? 

 
The argument that the RFS exemptions are the reason for improved financial performance can be 
put to the test simply by looking at the Q1 performance of companies that likely did not receive 
small refinery exemptions (i.e., because their refinery throughput was larger than the threshold 
level required to qualify). If RFS compliance exemptions truly saved “small refiners” from 
experiencing financial hardship and led them to strong performance in Q1, then we should surely 
expect the financial performance of their peers who still have RFS obligations to be noticeably 
worse, right? 
 
Wrong. In reality, refiners that did not receive RFS exemptions often reported 
even stronger earnings results in Q1 than their peers who were bailed out of their RFS obligations 
by EPA. 
 
For example, vocal RFS critic PBF Energy reported net profits of $30 million in Q1, a nearly 200% 
increase compared to the net loss of $(31) in the same quarter a year ago. Meanwhile, Valero saw 
its Q1 profits jump 54% compared to a year ago and it was reported that “…shares of Valero 
Energy have been on an absolute tear so far this year. Resilient refining margins and 
management’s plan to give a lot of cash back to shareholders in the form of a higher dividend and 

https://www.mysanantonio.com/business/eagle-ford-energy/article/San-Antonio-s-Andeavor-triples-1Q-profit-beats-12895091.php
https://delekus.gcs-web.com/news-releases/news-release-details/delek-us-holdings-reports-first-quarter-2018-results
https://www.reuters.com/article/us-usa-biofuels-epa-refineries-exclusive/exclusive-chevron-exxon-seek-small-refinery-waivers-from-u-s-biofuels-law-idUSKBN1HJ32R
https://www.reuters.com/article/us-usa-biofuels-epa-refineries-exclusive/exclusive-chevron-exxon-seek-small-refinery-waivers-from-u-s-biofuels-law-idUSKBN1HJ32R
https://www.reuters.com/article/us-usa-biofuels-savings/u-s-refiners-reap-big-rewards-from-epa-biofuel-waivers-idUSKBN1I91ZG
https://www.fool.com/investing/2018/05/03/are-valero-energys-earnings-enough-to-justify-its.aspx
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significant share repurchases have sent shares up 22% since the beginning of the year. That’s 
already on top of its impressive run in 2017…” 
In fact, a select group of seven large refining companies that likely did not receive small refiner 
exemptions reported total profits of $9.5 billion in Q1, up 68% from $5.7 billion in Q1 of 2017—
more than double the increase of the six companies mentioned above who likely received 
exemptions. 

 
So, what are the key takeaways? In a nutshell: 

• Companies that likely received small refiner RFS exemptions on the grounds of 
“disproportionate economic hardship” reported very strong quarterly profits, undermining 
the ridiculous notion that they are experiencing financial harm of any sort and need bailouts 
from RFS compliance obligations. 

• While small refiner exemptions amounted to a windfall of at least $275 million for publicly 
traded refining companies in Q1, they were not the primary cause of improved financial 
performance. 

• Companies that likely did not receive small refiner exemptions in many 
cases outperformed companies that likely did receive exemptions, disproving the faulty 
argument that RFS obligations somehow create a “disproportionate” competitive disadvantage 
for certain “small” refiners. 
 

https://i1.wp.com/ethanolrfa.org/wp-content/uploads/2018/05/Chart-3-1.png?ssl=1


National Biodiesel Board  
605 Clark Ave. 

PO Box 104898 
Jefferson City, MO  65110-4898 

(800) 841-5849 phone 
(573) 635-7913 fax 

 National Biodiesel Board  
1331 Pennsylvania Ave., NW 
Suite 505 
Washington, DC 20004 
(202) 737-8801 phone 
www.biodiesel.org 

 

 
w w w . b i o d i e s e l . o r g 

 

Summer 2018 
 

RFS Small Refiner Exemptions: Impact on Biodiesel Industry 
 
The Environmental Protection Agency (EPA) retroactively granted an unusually high number of 
small refiner “hardship” exemptions from the RFS – 19 in 2016 and 33 in 2017 – totaling more 
than 2.25 billion RINs. NBB estimates these exemptions reduced 2016 and 2017 biodiesel 
required volumes by 300 million gallons and will continue to reduce demand in future years. 
 
NBB has joined other trade associations in petitioning EPA to reallocate the lost demand. We 
urge Congress to use oversight authority to see that EPA follows the law in granting these 
exemptions and ensures that U.S. renewable fuel use fully meets the annual standards. Here’s 
why: 

 

• EPA Is Improperly Granting Small Refinery Exemptions. Under the RFS, a small refinery 
– one that processes less than 75,000 barrels of oil per day (bpd) – may petition EPA for a 
temporary exemption from biofuel blending obligations, to the extent it has continuously 
received such exemptions in the past. The small refinery must demonstrate a 
disproportionate economic hardship resulting from the RFS and establish a date by which it 
can again achieve compliance.  

 
• Former EPA Administrator Pruitt acknowledged – in April testimony to the House Energy & 

Commerce Subcommittee on Environment – he is considering as many as 30 for 2018. By 
contrast, EPA granted only a handful of exemptions in prior years.  

 
• EPA granted 2016 and 2017 exemptions to highly profitable refineries, including those 

operated by large, integrated companies with robust annual profits. According to press 
reports, refiners such as Andeavor, CVR Refining, HollyFrontier, Sinclair Oil, Marathon, 
Chevron, and Exxon have received or petitioned for small refinery exemptions. 

 
• EPA has granted exemptions to refineries that can produce above the 75,000 barrel per day 

threshold. Either EPA is ignoring the threshold, or EPA is allowing refiners to throttle their 
production to qualify. 

 
• EPA Is Not Ensuring That Annual RFS Volumes Are Met. When EPA set the 2016, 2017 

and 2018 RFS volumes, it did not account for small refinery exemptions. EPA must account 
for the flood of new small refinery exemptions – either by requiring that other refiners use 
more renewable fuel or by making up the shortfall in the next year. So far, EPA has refused 
to do either.   

 
• Conservatively, NBB estimates that the small refiner exemptions granted by EPA resulted in 

100 million gallons of lost demand for 2016 and 200 million gallons of lost demand for 2017. 
 
 



• The impact could be much larger. Based upon average refinery size of those eligible for 
exemptions, the impact may be as large as 250 million gallons of lost demand from 2016 
exemptions and 290 million gallons of lost demand from 2017 exemptions. 

 
• Biodiesel and renewable diesel production represented more than 90 percent of U.S. 

advanced biofuel use in 2016 and 2017. Refiners may be able to use excess RINs from 
2017 and prior years to reduce use of biodiesel in 2018 and beyond.  

 
• EPA Is Unlawfully Distributing 2018 RFS Credits. EPA reportedly gave 2018 renewable 

fuel credits – known as Renewable Identification Numbers or “RINs” – to certain refineries 
as a remedy for denying those refineries’ hardship exemptions in past years.  But the RFS 
does not allow EPA to create RINs out of thin air.  Instead, Congress was clear that RINs 
can only be generated through the creation of renewable fuel. 

 
• These refineries may also receive a new exemption for 2018.  If so, they will have a windfall 

of credits that they can sell to other refineries, who will then reduce their own use of 
renewable fuels. 

 

What is biodiesel? And who is the National Biodiesel Board? 
Made from an increasingly diverse mix of resources such as recycled cooking oil, soybean oil 
and animal fats, biodiesel is a renewable, clean-burning diesel replacement that can be used in 
existing diesel engines without modification. It is the nation’s first domestically produced, 
commercially available advanced biofuel. 
 
 

The National Biodiesel Board is the national trade association representing America’s first 
advanced biofuel, comprised of state, national and international feedstock and feedstock 
processor organizations, biodiesel suppliers, fuel marketers and distributors, and technology 
providers.  

 



 

 

 

 

Two common misconceptions about the Renewable Fuel Standard (RFS) are 1) it expires or 

sunsets after 2022 and 2) EPA has leeway to do anything it wants with the RFS beyond that 

time.  Below are the facts: 

 

The RFS does not sunset.  The law requires EPA to issue volumes for 2023 and beyond. 

There is no expiration date or sunset in the RFS statute.  The RFS does not phase out or 

wind down.  The confusion stems from the fact that the calendar years for which Congress 

specified statutory volumes for total renewable fuel, advanced biofuel, cellulosic biofuel, and 

biomass-based diesel span 2006 through 2022, but that isn’t the end of the program.   

 

Congress understood that refiners would not continue blending biofuel without requirements 

to do so. That’s why the statute requires future volume obligations “for calendar years after 

the calendar years specified.”  Refiners will need to blend biofuel for 2023 and beyond 

based on volumes established by EPA. 

 

EPA must set volumes based on criteria like jobs, crop prices and the rural economy. 

EPA can’t do anything it wants with the RFS after 2022.  The statute requires EPA to 

determine future volume requirements for total, advanced and cellulosic biofuel, in 

coordination with the Secretary of Energy and the Secretary of Agriculture, based on a review 

of the RFS preceding 2022, the expected annual rate of future production of renewable 

fuels, and an analysis of the impact of the production and use of renewable fuels on: 

 the environment,  

 energy security,  

 infrastructure,  

 cost to consumers,  

 job creation,  

 the price and supply of agricultural commodities,  

 rural economic development, and  

 food prices. 

 

EPA could not reduce ethanol volumes after 2022 without negative impacts on many of the 

factors the agency is required to analyze in setting the volumes. 

 

Furthermore, advanced biofuel volume can be no lower in percentage terms than the 2022 

volume set by EPA and cellulosic biofuel must be set at a volume that won’t trigger the 

cellulosic waiver authority.  Finally, the law requires EPA to promulgate rules establishing 

post-2022 volumes “no later than 14 months before the first year for which such volumes 

will apply.”  Since 2023 would be the first year which post-2022 volumes would apply, EPA 

must promulgate rules in the 2021 calendar year. 



 

 

 

 

Ethanol is the Best High-Octane Fuel for Vehicle GHG Standards 

 
On April 2, EPA issued its final determination on the appropriateness of model year 2022-2025 vehicle emissions 

standards, effectively triggering a new process to revise the standards for automakers. This process could be an 

opportunity for high-octane fuel to play a role in helping automakers reduce GHG emissions from automobiles. 

 

With a blending octane rating of 113, American-made ethanol is the lowest-cost source of fuel octane on the planet, 

and with gasoline prices this summer expected to rise to their highest levels since 2014, surging close to $3.00 per 

gallon during the peak driving season, adding ethanol would help bring down the cost of a new premium fuel.  

What’s more, comparative research by the Department of Energy to find the most promising fuel to help automakers 

comply with future GHG standards shows ethanol ranks the highest.1 

 

ACE members are encouraged that EPA has sought information on the “impact of GHG standards on advanced fuels 

technology, including…the potential for high-octane blends.”2  We believe EPA should take steps to unlock the 

octane, efficiency, and environmental advantages of high-octane fuel from ethanol.  

 

To be more exact, high octane fuel comprised of 25 to 30 percent (98 to 100 RON) ethanol is a cost-effective, low-

carbon solution to successful implementation of the standards. Some oil refiners are in support of a transition to a 

new 95 RON (91 AKI) fuel approximate to today’s premium (91-93 AKI) fuel.  As we understand this concept, it 

would limit ethanol’s contribution to just 10 percent by volume, falling short of the need to reduce tailpipe emissions 

and save consumers money at the pump. Increasing octane should not come at the expense of air quality, carbon 

emissions, or human health.  According to both the EIA and AAA, premium gasoline today costs on average 50 cents 

per gallon more than regular unleaded.34  It is foolish to move forward on a new high octane fuel which will impose 

these costs on American consumers by limiting ethanol’s contribution. 

 

Ethanol is already improving air quality and helping refiners boost the octane of finished fuel.  Rather than modifying 

their operations to produce expensive octane from petroleum, most refiners make a sub-octane gasoline blendstock 

(84 AKI) and add 10 percent ethanol to make an 87-AKI finished fuel.  Adding ethanol to boost octane saves them 

money and cuts back on refinery emissions. 

 

Just as refiners have optimized to benefit from ethanol’s octane value, automakers want to take advantage of how 

25 to 30 percent ethanol can help them realize efficiency gains from technologies such as turbochargers and higher 

compression ratios in engines which recommend or require the use of high-octane fuel. 

 

Since 2011, the Auto Alliance has been asking EPA to increase the octane rating of fuel: “…we also recommend 

increasing the minimum market gasoline octane rating, commensurate with increased use of ethanol.  Adding 

ethanol to gasoline increases its octane rating.  To attain necessary octane levels, it is important that refiners not be 

permitted to reduce base gasoline octane ratings in light of the additional octane contribution from higher ethanol.”5  

 

Experts from the Department of Energy and Original Engine Manufacturers (OEMs) who study the relationship of 

fuels and engines believe high ethanol blends offer the most octane benefits. 

                                                           
1 https://transportationtodaynews.com/news/8229-ethanol-based-fuels-good-fuel-economy-environment/ 

 
2 Request for Comment on Reconsideration of the Final Determination of the Mid Term Evaluation of Greenhouse Gas Standards of 2022-

2025 MY Vehicles.  https://www.gpo.gov/fdsys/pkg/FR-2017-08-21/pdf/2017-17419.pdf 

 
3 https://www.eia.gov/todayinenergy/detail.php?id=31732 

 
4 https://gasprices.aaa.com/state-gas-price-averages/ 

 
5 Letter from Mitch Bainwol, Alliance of Automobile Manufacturers, to The Honorable Lisa Jackson, EPA Administrator.  October 6, 2011. 

(attachment A)  https://www.regulations.gov/document?D=EPA-HQ-OAR-2010-0799-9574 

 

https://transportationtodaynews.com/news/8229-ethanol-based-fuels-good-fuel-economy-environment/
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https://www.regulations.gov/document?D=EPA-HQ-OAR-2010-0799-9574


  

 

In July 2016, three scientific laboratories operated by the Department of Energy released the Summary of High-

Octane, Mid-level Ethanol Blends Study.6  “The results of this study show that mid-level ethanol blends (E25-E40) 

could offer significant benefits for the United States. These benefits include an improvement in fuel efficiency in 

vehicles designed and dedicated to use the increased octane. The improved efficiency of 5-10% could offset the 

lower energy density of the increased ethanol content, resulting in volumetric fuel economy parity of E25-E40 blends 

with E10.  Analysis of the market reveals that the automotive OEMs, consumers, fuel retailers, and ethanol 

producers all stand to benefit to varying degrees as high-octane fuel increases its market share.” 

 

According to a study by J.E. Anderson of Ford Motor Corporation, “The high-octane rating of ethanol could be used in 

a mid-level ethanol blend to increase the minimum RON of regular grade gasoline.  We estimate that large increases 

(4 to 7 points) in the RON of U.S. gasoline are possible by blending in an additional 10 to 20 percent by volume 

ethanol above the 10 percent ethanol already present.”7 

 

BMW already recommends the use of E25 (98-99 RON) in some models of the MINI Cooper and other vehicles.  

BMW took this action in response to fuel economy requirements and says, “it is MINI’s intention that all new models 

will be E25 compatible.”8 

 

Below are ACE’s recommendations to EPA with respect to GHG standards for 2022-2025 model year vehicles: 

 

1. Approve an alternative certification fuel with 25 to 30 percent ethanol and a minimum octane of 98 to 100 

RON so automakers can begin testing future engine technologies on a high-octane blend. 

 

2. Establish a minimum octane performance standard for fuel of 98-100 RON.  This will foster a marketplace 

which spurs competition and innovation to produce low-cost, high-octane fuels. 

 

3. Update modeling and calculations so ethanol is no longer penalized with respect to fuel economy or 

emissions.  First, correct the fuel economy equation (R-factor) used to certify vehicles operating on high-

ethanol blends to at least 1.0.  Second, consider crediting ethanol’s upstream GHG reductions or its 

displacement of petroleum as EISA 2007 permits.  Third, correct the outdated MOVES2014 model used in 

calculating the GHG emissions of ethanol. 

 

4. Restore credits to automakers for the manufacture of flexible fuel vehicles (FFVs) and consider a new 

incentive for future engines designed to achieve optimal efficiency on high-octane fuels. 

 

                                                           
6 Summary of High-Octane, Mid-level Ethanol Blends Study. July 2016.  ORNL, NREL, ANL.  U.S. Department of Energy.  

http://info.ornl.gov/sites/publications/files/Pub61169.pdf 

 
7 “High octane number ethanol-gasoline blends: Quantifying the potential benefits in the U.S.”  Anderson, J.E. et al, Ford Motor Company.  July 

2012.  http://www.sciencedirect.com/science/article/pii/S0016236112002268 

 
8 “MINI Cooper Shares E25 Know-How with BMW,” Canadian Report on Fuel Ethanol, Vol. 6, No. 5, September 14, 2016. 
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FOR IMMEDIATE RELEASE 
August 2, 2018 

 

RFA Welcomes Inclusion of High Octane Fuels in 
2021-2026 CAFE/GHG Proposal  

WASHINGTON — The Renewable Fuels Association (RFA) today welcomed the U.S. 
Environmental Protection Agency’s (EPA) request for public comments on how high 
octane fuels could facilitate engine efficiency improvements and reduced emissions under 
2021-2026 fuel economy and tailpipe GHG standards for light-duty automobiles 
(CAFE/GHG).  
 
The solicitation for comments on high octane fuels is part of EPA’s long-awaited proposed 
fuel for 2021-2026 CAFE/GHG standards. According to EPA’s proposal, “Higher octane 
gasoline could provide manufacturers with more flexibility to meet more stringent 
standards by enabling opportunities for use of lower CO2 emitting technologies (e.g., 
higher compression ratio engines, improved turbocharging, optimized engine 
combustion).” EPA asks for comment on how it could “support the production and use of 
higher octane gasoline” to help enable compliance with CAFE/GHG requirements. 
 
The proposal also highlights previous recommendations from the High Octane Low 
Carbon Alliance (HOLC), of which RFA is a founding member. EPA writes, “In the 
meetings with HOLC and the (Fuel Freedom Foundation), the groups advocated for the 
potential benefits high octane fuels could provide via the blending of non-petroleum 
feedstocks to increase octane levels available at the pump. The groups’ positions on 
benefits took both a technical approach by suggesting an octane level of 100 is desired for 



the marketplace, as well as, the benefits from potential increased national energy security 
by reduced dependencies on foreign petroleum.” 
 
In response to today’s proposal, RFA Executive Vice President Geoff Cooper offered the 
following statement: 
 
“For far too long, the CAFE/GHG program has focused only the effects of engine 
technologies on fuel efficiency and emissions, while failing to recognize the important role 
that the fuels themselves play in determining efficiency and emissions impacts. RFA has 
relentlessly advocated throughout the midterm evaluation process that the impact of fuel 
properties on efficiency and emissions must be considered, and we provided detailed 
information showing that high octane fuels can provide tremendous benefits. We are 
pleased to see that EPA’s proposal recognizes that high octane fuels can help enable 
more efficient engines and reduce GHG emissions, and we believe the Agency should use 
its authority to include high octane low carbon fuels as an option available to automakers 
for meeting more stringent fuel economy and emissions standards in the future.” 
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High-Octane  
Fuel Standard

A proposal to replace the Renewable Fuel Standard (RFS) with a 
nationwide high-octane fuel standard of a 95 Research Octane Number 
(RON) — or about 91 octane at the pump — has been circulated recently. 
However, without the certainty of the RFS, there is no guarantee that this concept will result in market growth 
for biofuels. In fact, it could potentially eliminate all market-based incentives for higher blends of ethanol above 
10 percent, hurting American farmers, our agricultural economy, and consumer choice.

THE FACTS
• Octane is a measurement of how much an 

engine can resist combustion in an engine when 
compressed in a cylinder.

• Increasingly strict regulations are forcing 
automakers to move toward higher efficiency 
engines that require higher octane fuels.

• Ethanol’s natural high octane of 113 makes it 

a substantial benefit to automakers because 
higher blends of ethanol in gasoline create a 
higher octane fuel.

• Multiple studies have shown that the most efficient 
fuel would be anywhere between E20 (98 RON) or 
an E30 (100 RON) midlevel ethanol blend. Growth 
Energy has done extensive legal and technical work in 
support of these high octane, midlevel ethanol blends.

SO, WHAT’S THE CATCH? 
Today’s premium gasoline, which contains no more 
than 10 percent ethanol, already meets a 95 RON (91 
at the pump) fuel standard. Furthermore, in recent 
Congressional testimony, refiners have acknowledged 
that they plan to continue meeting a 95 RON fuel 
standard with the current 10 percent ethanol blend. 

Because refineries plan to limit market opportunities 
by disincentivizing higher ethanol blends, the high 
octane fuel standard concept does not necessarily 
mean higher ethanol blends like E20 or E30, nor does 
it provide any incentive to blend more ethanol above 
the already existing E10. 

OTHER MARKET BARRIERS
The fuel marketplace is not a free market. Products 
that compete with petroleum are artificially 
forced from the market through multiple legal 
arrangements. Marketing contracts and product 
documents restrict the ability of fuel retailers to 

offer fuel with more ethanol because it would limit 
market share from petroleum products. Further, 
refinery-backed changes to the fuel approval 
process have made approving any fuel with more 
ethanol next to impossible.

THE SOLUTION? 
A 95 RON fuel standard will not automatically 
drive growth in an ethanol marketplace — 
especially without the certainty created by 
the RFS. In order to grow demand for biofuels, 

Congress should leave the RFS untouched and 
EPA should implement a higher octane  
standard (98 or 100 RON) as part of the fuel 
economy rulemaking.

QUICK READ

A high-octane fuel 
standard does not 
guarantee higher 
ethanol blends.

Any standard must 
be coupled with a 
stable RFS program.

100
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Biodiesel Tax Incentive 
 
The biodiesel tax incentive has played a key role in stimulating growth in the U.S. biodiesel 
industry in recent years, helping biodiesel become the leading advanced biofuel in the nation. 
By making biodiesel more cost-competitive with petroleum diesel, the $1-per-gallon credit 
creates jobs, reduces harmful emissions, diversifies the fuels market and strengthens U.S. 
energy security.  
 
For the last few years, the U.S. biodiesel industry sought to convert the biodiesel tax credit from 
a blender’s credit to a producer’s credit to fulfill the original intent of the credit – to support the 
domestic biodiesel industry and not reward subsidized imports. In recent months, U.S. biodiesel 
producers have prevailed in trade cases; the subsequent imposition of import duties has almost 
entirely curtailed unfairly traded imports from Indonesia and Argentina.  Because of this trade 
case success, the industry has now united around a single position – to maintain the tax credit 
at the blender level. 
 
Unfortunately, Congress has allowed the incentive to expire repeatedly in recent years, most 
recently on December 31, 2016. In a February spending deal, the credit was renewed 
retroactively for 2017, leaving the credit expired for 2018.  
 
We urge Congress to extend the full $1.00 per gallon blender’s tax credit for 2018 and 2019. 
Beyond that, we are seeking long-term certainty, including a permanent tax incentive at a level 
that will continue to foster growth in the domestic biodiesel market. Here’s why: 

 
• The Tax Incentive Works. The U.S. biodiesel and renewable diesel market has grown from 

about 100 million gallons in 2005, when the incentive was first implemented, to nearly 2.9 
billion gallons in 2016. Biodiesel producers across the country have tremendous capacity for 
growth. 
 

• Stability Helps. Traditional oil and gas incentives never expire, and some have been in 
place for more than 100 years. In contrast, the biodiesel incentive has repeatedly expired—
in 2006, 2008, 2009, 2011, 2013, 2014, 2016, and 2018. Often, the credit is retroactively 
extended and reinstated, but the industry is operating without a credit for 2018 and beyond. 
This raises costs for consumers and disrupts producers’ access to capital, as well as their 
ability to hire and expand. Consistent, longer-term tax policy would provide a clear signal to 
investors and stimulate further growth in the industry. 

 
• Jobs Are Created, Economies Grow. With biodiesel plants nationwide—from California to 

Iowa to North Carolina—the biodiesel industry already supports more than 60,000 jobs, 
$11.42 billion in economic impact and $2.54 billion in wages paid. Every 500 million gallons 
of increased biodiesel production supports some 16,000 jobs. In many rural areas of the 
country, biodiesel plants are a driving force of the local economy, supporting the 
employment of technicians, plant operators, engineers, construction workers, trucks drivers 
and farmers.  

 



• America Benefits from Improved Air Quality and Less Waste. Biodiesel is made from an 
increasingly diverse mix of resources such as recycled cooking oil, plant oils and animal 
fats. Biodiesel reduces wastes and most major air pollutants. The EPA has recognized its 
environmental benefits by classifying it as an advanced biofuel, making biodiesel the 
leading, commercial-scale U.S. fuel produced nationwide to meet the RFS criteria. 
According to the EPA, biodiesel reduces greenhouse gas emissions by 57 to 86 percent 
when compared to petroleum diesel.  
 

• There’s Diversity in the Home Heating Oil Market. The U.S. biodiesel industry has 
invested millions of dollars and spent years to help build the Bioheat® market, particularly in 
the Northeast, where biodiesel is increasingly blended into home heating oil to create a 
cleaner product.  
 

• Energy Security Is Enhanced. Biodiesel is diversifying our fuel supplies so that we are less 
dependent on global oil markets that are influenced by unstable regions of the world and 
global events beyond our control. Despite increased domestic oil production, consumers will 
remain vulnerable to volatile international oil prices without diversity and competition in the 
fuels market. 
 

 
What is biodiesel? And who is the National Biodiesel Board? 
Made from an increasingly diverse mix of resources such as recycled cooking oil, soybean oil 
and animal fats, biodiesel is a renewable, clean-burning diesel replacement that can be used in 
existing diesel engines without modification. It is the nation’s first domestically produced, 
commercially available advanced biofuel.  
 

The National Biodiesel Board is the U.S. trade association representing the entire biodiesel 
value chain, including producers, feedstock suppliers, and fuel distributors, as well as the U.S. 

renewable diesel industry. 
 



 

 

Operations 
Magellan Midstream Partners, L.P. is mainly engaged in the transportation, storage and 
distribution of refined petroleum products and crude oil. We are made up of three 
business segments: 

• Crude oil segment: approximately 2,200 miles of crude oil pipelines and storage 
facilities with an aggregate storage capacity of about 26 million barrels, of which 
16 million are used for leased storage 

• Refined products segment: 9,700-mile refined products pipeline system with 53 
connected terminals as well as 27 independent terminals not connected to our 
pipeline system and our 1,100-mile ammonia pipeline system 

• Marine storage segment: five marine terminals located along coastal waterways 
with an aggregate storage capacity of approximately 26 million barrels 

o Distribution of petroleum products such as gasoline, diesel, crude and jet 
fuel 

Refined Products 
Our refined products segment consists of our common carrier refined products pipeline 
system, independent terminals and our ammonia pipeline system. Magellan is the 
longest common carrier pipeline system for refined products and LPGs in the United 
States, extending approximately 9,700 miles from the Gulf Coast and covering a 15-
state area across the central U.S. The system includes 42 million barrels of aggregate 
useable storage capacity at 53 connected terminals. 

 

https://www.magellanlp.com/WhatWeDo/CrudeProducts.aspx
https://www.magellanlp.com/WhatWeDo/RefinedProducts.aspx
https://www.magellanlp.com/WhatWeDo/MarineStorage.aspx


 
The Truth About RINs 

What are RINs? 

A RIN (or Renewable Identification Number) is a 38-digit alphanumeric code assigned to a 
gallon of renewable fuel produced in, or imported into, the U.S. for the purpose of tracking 
compliance with the Renewable Fuel Standard (RFS). In the case of ethanol, the RIN remains 
attached to the renewable fuel until it is blended with gasoline. Blenders and refiners who 
purchase ethanol receive the associated RIN free of charge.  

When the ethanol is blended with gasoline, the RIN is separated and becomes a tradeable 
compliance credit. Each year, obligated parties under the RFS (typically refiners/importers) turn 
RINs in to EPA to demonstrate compliance with their renewable volume obligations (RVOs).  

If an obligated party blends more than its required volume of renewable fuel, it will have surplus 
RINs that may be sold to other parties or banked for compliance with a portion of the following 
year’s RVO requirement. Conversely, if an obligated party blends less than its required volume, 
it may purchase RINs from other parties to offset the shortfall, or it may carry a compliance 
deficit forward to the next year. 

Are merchant refiners required to buy RINs to comply with the RFS? 

No. While some merchant refiners argue they are “required” to purchase RINs from other 

refiners or gasoline blenders, the truth is they could have invested in renewable fuel blending 
infrastructure. This would have allowed them to blend required volumes of renewable fuel and 
capture RINs free of charge. Following the passage of the expanded RFS in 2007, some 
refiners did in fact take steps to increase their renewable fuel blending capacity and capture 
RINs internally. Meanwhile, other refiners stubbornly refused to invest in biofuel blending 
capacity, choosing instead to purchase RINs from parties who blended more than required. 

Are RINs an unrecoverable cost for refiners, or can they pass RIN costs on? 

It is well understood that merchant refiners who do not blend ethanol recoup their RIN costs 
by slightly marking up their selling price of gasoline blendstock. Thus, RINs are not negatively 
affecting the financial performance of refining companies, both large and small.  

• Petroleum industry consultants at Turner, Mason & Company agree that RINs are not 
affecting margins for refiners, stating, “RFS compliance costs are substantially passed from 

refiners” to wholesale purchasers of gasoline blendstock. 
• Under former Administrator Scott Pruitt, the Environmental Protection Agency concluded 

that RINs are not negatively affecting profit margins for oil refiners like PES. According to 
EPA, “…obligated parties, including small entities, are generally recovering the cost of 

acquiring the credits necessary for compliance with the RFS standards through higher sales 

prices of the petroleum products they sell.”  

https://www.eia.gov/todayinenergy/detail.php?id=11511
http://www.turnermason.com/index.php/pass-it-on-down-are-rin-costs-simply-passed-on-to-consumers/
https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P100TDDH.pdf


• Economists from Harvard University, MIT, and the University of Michigan also 
determined that refiners recover the cost of RINs, and thus there is no net impact on 
margins: “RIN prices were passed through one-for-one in the prices of bulk petroleum fuels.” 

• Economists from Iowa State University found “…added refiner costs from complying with 

the RFS are passed on to blenders through higher gasoline prices. We show that high RIN 

prices…have no impact on profits of refiners, blenders, or integrated oil companies.” 

• Refiner Andeavor, which will become the nation’s largest refining company following a 
planned merger with Marathon, has stated “RIN costs are passed through at the bulk 

finished product sales points and provide refiners with coverage of their exposure to them.” 
• Even the API agrees that “…RIN costs are largely recovered by refineries, both large and 

small, through the increased value of gasoline and diesel fuel they supply to the market.” 

How do RINs impact wholesale fuel prices? 

As noted above, RIN costs are passed through from refiners to wholesale purchasers, leading 
to slightly higher wholesale prices for gasoline blendstock. However, RINs have the opposite 
effect on renewable fuels, lowering the cost of ethanol for blenders. When ethanol is blended 
with gasoline to create a finished fuel, the RIN-enabled discount on ethanol fully offsets the RIN 
cost passed through on gasoline by refiners. For fuel blends that contain more than 10% 
ethanol (such as E15 or E85), the RIN enables a sufficiently larger discount that is typically 
shared with consumers in the form of lower retail prices.  

How do RINs impact retail fuel prices at the pump? 

There is no evidence to support the notion that RINs push retail gas prices higher. In fact, RINs 
and retail E10 gas prices tend to be negatively correlated, with periods of high gas prices 
occurring during periods of low RIN prices and vice versa. According to an Iowa State study, 
“…the net effect on the [retail] price of E10 of high RIN prices is zero: higher gasoline prices are 

offset by lower ethanol blending costs and the price of E10 remains constant.” 

 
Source: OPIS and Energy Information Administration 
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https://scholar.harvard.edu/files/stock/files/kms_rin_passthru_update_2016_002.pdf
https://www.card.iastate.edu/products/publications/pdf/16pb20.pdf
http://www.ascension-publishing.com/RFS-Tesoro.pdf
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How have refiner profit margins been affected by RINs? 

Contrary to the rhetoric coming from some in the refining industry, there is no statistical 
evidence to support the argument that higher RIN prices negatively affect refiner margins. 
In fact, monthly average margins for East Coast refineries have shown a positive correlation with 
RIN prices in recent years (coefficient=0.71 since January 2017), meaning margins are highest 
when RIN prices are highest and vice versa (this lends support to the argument that RINs are 
embedded in the refinery “crack spread”). 

• Analysts from Wells Fargo Securities recently released an analysis to subscribers that 
examined the potential impacts of RFS compliance costs on merchant refiners, finding that 
“Most independent refiners now enjoy a net benefit from RINs, based on our analysis.” The 
analysts also found that “RINs costs are being passed along” and “investors should not 

spend much time and effort” worrying about RINs. 

 
Source: Muse Stancil and OPIS 

Did the wave of small refiner exemptions impact RIN stocks and RIN prices? 

Absolutely. EPA’s recent issuance of approximately 50 small refinery compliance exemptions 
from 2016 and 2017 RFS requirements has ballooned RIN stocks to nearly 3.1 billion RINs. 
That is more than double the level of RIN stocks just two years ago. Consequently, RIN prices 
have plummeted from 95 cents in late November 2017 to just 25 cents today, decreasing the 
incentive for blenders and refiners to increase volumes of E15 and flex fuels like E85 to push 
past the so-called E10 “blend wall.” 
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Are larger RIN stocks and lower prices reducing domestic demand for biofuels? 

Yes, the escalation of RIN stocks and associated collapse of RIN prices has caused demand 
destruction in the ethanol market. Despite very favorable blending economics (i.e., ethanol is 
priced 70 cents per gallon below gasoline at the wholesale level), ethanol blending activity has 
slowed in 2018. Both the absolute volume of ethanol blended and ethanol’s share of finished 
gasoline consumption are lower than year-ago levels. The 2018 weekly ethanol blend rate has 
been below year-ago levels in 21 of 28 weeks so far. Meanwhile absolute blending volumes 
have lagged year-ago volumes in 18 of 28 weeks, including 16 of the past 20 weeks. 

 

 
Source: Energy Information Administration 
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SOLVING AG CHALLENGES 
Since 1978, Raven Applied Technology has helped create, define and redefine 
precision agriculture. Our technology reduces costs through more precise application, 
steers equipment in the field, wirelessly connects the field and the office, and promotes 
environmental stewardship with controlled outputs. 

 
Products 

• Field Computers 

• Application Controls 

• Guidance & Steering 

• Wireless Connectivity 

• Cloud-Based Data Management 

Learn more about Raven Applied Technology's mission, products, and services at 

RavenPrecision.com. 

 
 



EPA hasn’t told the whole story of the benefits of biofuels 
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America’s Renewable Fuel Standard (RFS) has been in place for more than a decade, undeniably 
improving the nation’s energy security and environmental health by diversifying our energy 
choices. It also has boosted rural economies by expanding markets for agriculture — something 
that farmers need now more than ever. Growing America’s agricultural and energy production 
brings additional benefits for global food security. Too often, those benefits are overlooked or 
misunderstood. 

A recent Environmental Protection Agency (EPA) report released to Congress on the 
environmental and resource conservation impacts of biofuel production deliberately misses the 
mark because of what it excludes. The EPA authors note that their report excludes any 
consideration of biofuels’ reductions of greenhouse gas emissions or the additional 
environmental benefits of displacing fossil fuels. How can that be excluded if the report is about 
environmental and resource conservation impacts of biofuels?  In fact, those are major 
advantages of the biofuels industry and the primary measures of environmental success for the 
RFS. The EPA continues to recognize those same benefits in its other publications.  

Moreover, other federal agencies and labs have worked to quantify the benefits of using 
renewable fuels instead of petroleum. For example, Argonne National Laboratory recently 
published an up-to-date, comprehensive lifecycle analysis of biodiesel. According to the study, 
biodiesel made from soybean oil reduces greenhouse gas emissions by 72 percent, compared to 
fossil fuels. 

http://thehill.com/opinion/energy-environment/397964-epa-hasnt-told-the-whole-story-of-the-benefits-of-biofuels#bottom-story-socials
javascript:void(0);
mailto:?subject=TheHill.com%3A%20EPA%20hasn%E2%80%99t%20told%20the%20whole%20story%20of%20the%20benefits%20of%20biofuels&body=From%20TheHill.com%3A%20%0A%0ACorn%20and%20soy%20crops%20provide%20income%20opportunities%20for%20farmers%20and%C2%A0...%0A%0Ahttp%3A//thehill.com/opinion/energy-environment/397964-epa-hasnt-told-the-whole-story-of-the-benefits-of-biofuels
https://cfpub.epa.gov/si/si_public_record_Report.cfm?dirEntryId=341491
https://www.epa.gov/renewable-fuel-standard-program/periodic-reviews-renewable-fuel-standard-program
https://greet.es.anl.gov/publication-lc_biodiesel_us_w_luc
https://greet.es.anl.gov/publication-lc_biodiesel_us_w_luc


  

There are few studies that fully and impartially tally the RFS’s environmental achievements, but 
there can’t be any question about the substantial carbon reductions that come from using 
biofuels instead of fossil fuels. Biodiesel, for example, is a commercially produced, advanced 
biofuel that reduces carbon emissions. 

American farmers are meeting the growing global demand for food, energy and animal feed 
with unparalleled efficiency and productivity. They have dramatically improved yields and 
production while decreasing the amount of land and other inputs they use. The U.S Department 
of Agriculture found that American farmers managed 23 million fewer acres in 2015 than in 
2007 — the year the RFS expanded. Globally, total farmland decreased by 60 million acres 
between 2004 and 2011, while forested area increased by 19 million acres. That means more 
land became available for other uses, including wildlife habitat and ecosystem services, even 
while we were expanding a renewable fuels industry. 

More than that, U.S. farmers have improved global food security by increasing both crop and 
animal production. Raising beef and poultry requires protein from crops, the most efficient of 
which are soy and corn. Raising animals on other feeds requires more land and more expensive 
inputs than farmers use today.  

The corn and soy crops provide more income opportunities for farmers. While they provide 
protein feed for animals, they also produce an abundance of oil, starch and fiber for biofuels. 
Those ingredients aren’t efficiently absorbed in the food chain. By creating a market for 
biofuels, the RFS encourages U.S. agriculture to efficiently meet growing global demand for 
protein. 

Congress should be pushing the EPA to take a broader view of the impacts of the biofuel market 
on the environment — one that doesn’t cherry-pick the disadvantages while leaving out some 
of the major benefits. 

Biofuels are diversifying the nation’s energy choices, reducing carbon emissions, and moving 
away from the exclusive use of fossil fuels. In addition, biofuel production encourages farmers 
to improve their productivity and efficient use of resources. There is no question that a fair, 
comprehensive analysis would show that biofuel production has had, and will continue to have, 
a major, net positive impact for our country. The increased production of biofuels is a winning 
strategy for the environment, the economy and energy security. 

Byron L. Dorgan, a Democratic senator from North Dakota from 1992 to 2011, co-authored the 
Renewable Fuels Standard. He is a senior policy adviser at Arent Fox LLP in Washington, and an 
adviser to the National Biodiesel Board. Follow him on Twitter @ByronDorgan. 

 

https://www.afdc.energy.gov/fuels/biodiesel_benefits.html
https://www.regulations.gov/document?D=EPA-HQ-OAR-2016-0041-0051
https://crcao.org/workshops/LCA/LCA%20October%202015/Session%203/Tyner,%20Wally.pdf
https://twitter.com/ByronDorgan






USDA  
United States Department of Agriculture 
National Institute of Food and Agriculture 

 
Precision Agriculture in Crop Production 
Site-specific crop management (SSM) uses a variety of 
technologies to manage different parts of a field separately. 
Natural, inherent variability within fields means that 
mechanized farming could traditionally apply only crop 
treatments for “average” soil, nutrient, moisture, weed, and 
growth conditions. 

Necessarily, this has led to over- and under-applications of herbicides, pesticides, 
irrigation, and fertilizers—except on those rare sites that are truly average. Chemical 
excesses from blanket applications, then, end up running off or leaching from fields into 
ground water and surface waters. Most current SSM practices use precise global 
positioning combined with location-specific measurements—either in-field data 
collection (such as soil variables or pest occurrence) or remotely sensed data (such as 
from aircraft or satellites)—to quantify spatially variable field conditions. 

Within-field operations, then, adjust treatments based on spatially referenced 
management decisions recorded on maps of management zones. Now precision 
technologies are being developed that can sense microsite specific conditions in real 
time “on the go” and can automatically adjust treatments to meet each site's unique 
needs (variable rate nitrogen application). These latter types of technologies require 
no a priori spatial information, but rely, instead, on the ability to simultaneously measure 
soil or plant conditions and to effect treatments. 

 

https://www.usda.gov/
https://nifa.usda.gov/
https://nifa.usda.gov/
https://nifa.usda.gov/
https://nifa.usda.gov/


 

 

 

 

The RFS helps boost demand for crops and prices received by farmers.  Ethanol production has become a vital 

market for U.S. agriculture and supports 360,000 jobs in rural communities. 

 

But oil companies are exploiting a bankrupt refinery near Philadelphia in their demands that President Trump 

and Congress undermine the RFS by capping or waiving renewable identification number (RIN) obligations.  

EPA says refiners recover RIN costs by raising the prices they charge for gasoline.  Experts add that 

mismanagement is the root cause for the failure of the Philadelphia refinery1 and that most refiners are, in the 

words of the Wall Street Journal, “floating on a sea of cash.” 

 

History shows undermining the RFS hurts rural America.  In 2013 refiners convinced EPA to waive volumes 

below levels established by Congress.  Net farm income began falling once EPA took the RFS off-track. 

 

ACE and others were forced to file a petition for review (Americans for Clean Energy et al vs. EPA).  On July 28, 

2017, the U.S. Court of Appeals for the DC Circuit ruled that EPA violated the statute and ordered the Agency 

to restore the 15 billion gallon conventional biofuel obligation for calendar year 2016.  EPA has yet to follow 

the Court’s instructions leading to 500 million surplus RINs still on the market. 

 

Today refiners are reporting double-digit profits2 but the heart of America is being left behind.  Farmers are 

facing their fifth year of prices at or below the cost of production.  USDA forecasts conditions will get worse in 

2018 as expenses will increase $3.5 billion while corn cash receipts will fall $2 billion.  According to the 

Federal Reserve, 12,000 farmers went out of business in 2016 and farm debt is approaching its highest level 

since the 1980s farm crisis.  Net farm income is expected to sink to its lowest level in 12 years. 

 

                                                           
1 Refiner goes belly up after big payouts to Carlyle Group.  February 20, 2018.  Jarrett Renshaw.  Reuters. 

https://www.reuters.com/article/us-usa-biofuels-pes-bankruptcy-insight/refiner-goes-belly-up-after-big-payouts-to-carlyle-group-

idUSKCN1G40I1 
2 https://www.bloomberg.com/news/articles/2018-02-01/billions-from-trump-tax-cuts-supercharge-fossil-fuel-industry 
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Without the RFS, farmers and rural America would be in grave economic pain.  In 2015, the RFS provided a 

$14 billion boost to the farm sector.  Corn prices averaged just $3.68 that year, but without the RFS, corn 

prices would have sunk to $2.75.3 

 

The best way to spur market-based demand for farmers and improve economic conditions in rural America is 

to increase the production and use of renewable fuels.  Growing the renewable fuels market is even more 

critical given the uncertainty created by efforts to renegotiate existing trade pacts.   

 

On February 26, 2018, the nation’s leading and most influential farm organizations, including the National 

Corn Growers Association, American Farm Bureau Federation, National Farmers Union, American Soybean 

Association, National Association of Wheat Growers, and National Sorghum Producers wrote a letter to 

President Trump indicating: 

 

“While millions of Americans are benefitting from a growing economy and your tax reforms, times are tough in 

rural America.  While our farmers struggle with declining income and a poor economy, most oil refiners are 

experiencing a boom.  The failings of one bankrupt (refiner) should not be used as an excuse for undermining 

a law (RFS) that serves hundreds of ethanol and biodiesel plants, tens of thousands of renewable fuel plant 

workers, and millions of farmers who rely on the strong market created by the RFS.  Any action to weaken the 

RFS for the benefit of a handful of refiners will, by extension, be borne on the backs of our farmers.” 

 

To restore economic security in rural America, Congress needs to maintain the RFS, EPA needs to implement 

the program as enacted by Congress, and legislative or administrative steps must be taken so E15 and higher 

blends of ethanol have access to the market. 

 

 

 

 

 

 

 

  

                                                           
3 Moschini, G., Lapan, H., and Kim, H. (2017) The Renewable Fuel Standard in Competitive Equilibrium.  American Journal of 

Agricultural Economics, 99(5), 1146-1147. 

 

 

 



National Average Cost of Corn Production vs. Average Price Per Bushel

Year1
Cost per 

Acre2 Yield3

Production Cost 
per Bushel 
(calculated)

Average 
Price per 
Bushel3

Below Cost 
Differential 
(calculated)

2017 $684.99 176.6 $3.88 $3.30 ($0.58) *
2016 $692.05 174.6 $3.96 $3.36 ($0.60)
2015 $675.33 168.4 $4.01 $3.61 ($0.40) RFS Reduced
2014 $689.80 171.0 $4.03 $3.70 ($0.33)
2013 $676.45 158.1 $4.28 $4.46 $0.18
2012 $653.57 123.4 $5.30 $6.89 $1.59
2011 $613.46 147.2 $4.17 $6.22 $2.05
2010 $550.20 152.8 $3.60 $5.18 $1.58 RFS
2009 $550.70 164.7 $3.34 $3.55 $0.21
2008 $529.38 153.9 $3.44 $4.06 $0.62
2007 $443.97 150.7 $2.95 $4.20 $1.25
2006 $409.74 149.1 $2.75 $3.04 $0.29
2005 $386.88 147.9 $2.62 $2.00 ($0.62)
2004 $377.50 160.3 $2.35 $2.06 ($0.29)
2003 $354.41 142.2 $2.49 $2.42 ($0.07)
2002 $334.31 129.3 $2.59 $2.32 ($0.27)
2001 $348.53 138.2 $2.52 $1.97 ($0.55)
2000 $378.32 136.9 $2.76 $1.85 ($0.91)
1999 $364.73 133.8 $2.73 $1.82 ($0.91)
1998 $362.86 134.4 $2.70 $1.94 ($0.76)
1997 $363.73 126.7 $2.87 $2.43 ($0.44)
1996 $353.94 127.1 $2.78 $2.71 ($0.07)
1995 $333.42 113.5 $2.94 $3.24 $0.30
1994 $321.47 138.6 $2.32 $2.26 ($0.06)
1993 $287.10 100.7 $2.85 $2.50 ($0.35)
1992 $302.33 131.5 $2.30 $2.07 ($0.23)
1991 $292.55 108.6 $2.69 $2.37 ($0.32)
1990 $292.52 118.5 $2.47 $2.28 ($0.19)
1989 $284.89 116.3 $2.45 $2.36 ($0.09)
1988 $262.57 84.6 $3.10 $2.54 ($0.56)
1987 $244.57 119.8 $2.04 $1.94 ($0.10)
1986 $243.12 119.4 $2.04 $1.50 ($0.54)
1985 $277.01 118.0 $2.35 $2.23 ($0.12)
1984 $289.02 106.7 $2.71 $2.63 ($0.08)
1983 $258.45 81.1 $3.19 $3.21 $0.02
1982 $270.86 113.2 $2.39 $2.55 $0.16
1981 $278.60 108.9 $2.56 $2.50 ($0.06)

* First 10 months of marketing year
1 Corn Marketing Year
2 USDA Economic Research Service:

http://www.ers.usda.gov/data-products/commodity-costs-and-returns.aspx 
3 USDA

http://quickstats.nass.usda.gov/ 

Footnotes

National Agricultural Statistics Service:

http://www.ers.usda.gov/data-products/commodity-costs-and-returns.aspx
http://www.ers.usda.gov/data-products/commodity-costs-and-returns.aspx
http://quickstats.nass.usda.gov/
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2019 RVO Proposed Rule 
 

On June 26th, the U.S. Environmental Protection Agency (EPA) released a pre-publication version of its 

proposed rule for 2019 renewable volume obligations (RVOs) under the Renewable Fuel Standard (RFS).  

The proposed 2019 RVOs for each biofuel category are shown below, along with the final 2018 RVOs and 

the 2019 statutory volumes from the Energy Independence and Security Act of 2007. 

 

(All figures in millions of gallons) 2018 Final 2019 Proposed 2019 Statutory 

Cellulosic Biofuel (D3/D7) 288 381 8,500 

Biomass-Based Diesel (D4)* 3,150 3,150 1,500 

Undifferentiated Advanced Biofuel (D5) 852 1,349 3,000 

TOTAL ADVANCED BIOFUEL (D3/D4/D5/D7) 4,290 4,880 13,000 

Residual Renewable Fuel (Conventional) (D6) 15,000 15,000 15,000 

TOTAL RENEWABLE FUEL (All D-codes) 19,290 19,880 28,000 

*BBD volume shown as ethanol-equivalent gals. (BBD generates 1.5 RIN per gal.) 

 

At first blush, the proposed conventional biofuel volume of 15 BG and the proposed increases in 

cellulosic, advanced, and total renewable fuels may appear to be positive signals and supportive of 

growth in the production of all forms of biofuel. However, EPA’s failure to modify its approach to 

granting small refinery waivers largely renders the RVOs meaningless and it is highly unlikely that 15 BG 

of actual conventional biofuel blending will be required to meet the final 2019 RVO. 

Use of Cellulosic Waiver Authority 

EPA proposes to use its statutory cellulosic waiver authority to reduce the cellulosic biofuel RVO from 

the statutory level of 8.5 BG to 0.381 BG in 2019, a waiver of 8.12 BG. When EPA uses the cellulosic 

biofuel waiver, the statute allows the agency to also reduce the advanced biofuel standard and the total 

renewable fuel standard by an amount that is the “same as” or “lesser than” the amount of the 

cellulosic biofuel waiver. For 2019, EPA is proposing to apply the full amount (8.12 BG) of the cellulosic 

waiver to the total advanced biofuel standard, resulting in the advanced biofuel total being reduced 

from the statutory volume of 13 BG to 4.88 BG. EPA also proposes to reduce the total RFS by this same 

volume, resulting in a drop from the statutory level of 28 BG to 19.88 BG. 

In proposing to set the cellulosic biofuel RVO at 0.381 BG, EPA assumes 0.358 BG will come from biogas 

and just 0.024 BG will come from liquid cellulosic biofuels. Further, EPA assumes only 0.100 BG of 
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imported sugarcane ethanol will be available to meet the 2019 RVOs, meaning compliance will rely 

heavily upon excess volumes of biodiesel production. 

Triggering Re-set Provisions 

EPA is proposing to waive the total RFS by 29% in 2019. This follows a 26% waiver in 2018. Thus, if 

finalized as proposed, 2019 would be the second consecutive year that the total RFS would be waived by 

20% or more, satisfying the statutory criteria to trigger a re-set of the RFS volumes for 2020 and beyond. 

It is believed that EPA staff is already in the process of piecing together a “reset rule,” as the 2018 RVO 

proposal last summer disclosed that “…the Administrator has directed EPA staff to initiate the required 

technical analysis to inform a reset rule.” 

RIN Market Operation 

In response to comments from stakeholders, EPA states that it is considering—but not formally 

proposing—steps that could improve the transparency of RIN market. Possible actions include increasing 

the breadth and frequency of RIN data reported by EPA. The Agency also said it is considering changes 

to who may purchase and hold RINs, the duration for which RINs may be held, and more formal 

cooperation with CFTC on management of the RIN market. If EPA decides to pursue any of these 

changes, it would publish a separate proposed rulemaking and invite public comment. 

Responding to Americans for Clean Energy v. EPA Remand  

RFA and other organizations (collectively, “Americans for Clean Energy”) successfully sued EPA over its 

abuse of the “general waiver authority” in setting RVOs for 2014-2016. As an outcome of that case, the 

court vacated EPA’s decision to reduce the 2016 conventional biofuel RVO from 15 BG to 14.5 BG and 

remanded the rule to EPA for remedy. EPA’s 2019 proposal does not address the remand or reallocate 

the 500 million gallons as directed by the court. Rather, EPA says only that it will “respond to the court’s 

remand in a separate process” and any comments on the issue “will be treated as outside the scope of 

this rulemaking.” 

Carryover RINs 

EPA plans to maintain its position that a “buffer” of carryover RINs must be maintained and that RIN 

stocks should not be considered in determinations of the adequacy of domestic supplies to meet the 

RVOs.  

EPA also re-estimated the size of the carryover RIN bank, determining that “there are currently 

approximately 3.06 billion total carryover RINs available, an increase of 840 million RINs from the 

previous estimate of 2.22 billion total carryover RINs in the 2018 final rule.” Of the 3.06 billion 

surplus RINs, EPA implies that 2.42 billion are conventional (D6) RINs. This means 16% of the 15 BG 

statutory requirement for conventional biofuels could be met with surplus RINs—near the 20% level 

that implies “full carry.” 
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The main drivers of the increase in RIN stocks are related to the “…approximately 1,460 million RINs 

that were not required to be retired by small refineries that were granted hardship exemptions for 

2017 and approximately 790 million RINs that were not required to be retired by small refineries 

that were granted hardship exemptions for 2016, along with the RINs that Philadelphia Energy 

Solutions Refining and Marketing, LLC (“PESRM”) was not required to retire as part of its bankruptcy 

settlement agreement.” In essence, this means small refiner exemptions effectively reduced the 

2016 and 2017 RVOs by some 2.25 BG (and even more when the PES exemptions are included).  

Small Refinery Exemptions 

EPA says very little about small refiner exemptions in the 2019 RVO proposal, however, the proposed 

rule did include the following information: 

• EPA’s estimate of carryover RINs may increase further due to “the possibility of additional small 

refinery exemptions” for 2018 and/or 2019. 

• EPA does not include any small refiner exemptions in the RVO calculations, meaning any 

exemptions granted after publication of the RVO would not be reallocated to larger refiners. 

EPA notes that “…at this time no exemptions have been approved for 2019, and therefore 

we have calculated the percentage standards for 2019 without any adjustment for 

exempted volumes. EPA is maintaining its approach that any exemptions for 2019 that are 

granted after the final rule is released will not be reflected in the percentage standards that 

apply to all gasoline and diesel produced or imported in 2019.  

• EPA states that it “…is not soliciting comments on how small refinery exemptions are 

accounted for in the percentage standards formulas in 40 CFR 80.1405, and any such 

comments will be deemed beyond the scope of this rulemaking.” 

• The proposal ambiguously states that “EPA has currently identified a total of 10 small 

refiners that own 12 refineries subject to the RFS program, all of which have been identified 

as being small refineries.” It is not clear if this means EPA is already planning to issue 12 

small refinery exemptions from the 2019 RVO, or if this means something else. 

• EPA discloses that it granted 20 small refinery exemptions from 2016 compliance and 29 

exemptions from 2017 compliance (with another four petitions still under review for 2017). 

Public Hearing and Comments 

EPA will soon announce a date and location for a public hearing on this proposal. The Agency also set a 

deadline of August 17, 2018 for written comments (it is unusual for an agency to specify a deadline for 

comments before the proposal is officially published in the Federal Register).  



Big Oil Renewable Fuels

Tax Subsidies 
Permanent: 

105 Years No 

Federal Use Mandate 85% ~10%

Federal Pipeline Loan Guarantees Yes No 

U.S. Military Protection 
of Shipping Lanes   

Yes No 

Fuel Distribution Monopoly Yes No 

Master Limited Partnerships Yes No 



Big Oil’s Best Kept Secret: 

The Federal Petroleum Mandate 

The petroleum industry and its front groups are fond of complaining that 

renewable fuels, such as ethanol and biodiesel, receive special treatment from the 

federal government in the forms of tax incentives, infrastructure programs, and 

especially mandates.  

This line of attack by Big Oil is simply an effort to divert attention away from the 

truth:  no industry in American history has – and continues – to benefit more from 

federal government subsidies, infrastructure programs, and MANDATES than 

petroleum.   

Big Oil is Protected by the Federal Petroleum Mandate 

The Federal Petroleum Mandate, which is the biggest impediment to consumer fuel 

choice in the U.S., requires that the vast majority of fuel consumers buy be 

petroleum-based. 

Most people are unaware that for nearly 40 years, Federal law has required that any 

fuel you put into your vehicle must first be approved by the EPA.
1
  As you might 

expect, petroleum-based gasoline was grandfathered into this system.  Today, if 

you use an unapproved fuel in your car or truck, you are subject to a $25,000 per 

day fine.
2
 

Currently, the EPA-approved fuels are E0, E10 and E15.
3
  From a petroleum 

perspective that means the approved fuels range from 100% petroleum down to 

85% petroleum.  American motorists, therefore, are under an 85% Federal 

Petroleum Mandate. 

Federal Law Requires that Virtually Every Gallon of Fuel Sold to Passenger 

Vehicles in the U.S. Must Contain a Minimum of 85% Petroleum 

That is not a free market.   

That is Big Oil’s best kept secret: the Federal Petroleum Mandate. 

1
 42 USC § 7545(a), (b) & (f) 

2
 42 USC § 7545(d)(1) and 42 USC § 7524(a) 

3
 Drivers of flexible fuels vehicles, which make up roughly five percent of vehicles on the road today, may run their 

vehicles on any fuel ranging from E0 to E85. 
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Century of Subsidies for Oil 
 
 
 

"These same tax provisions not only allowed us to survive the 
terrible times, disastrous years of the '80s and '90s, that 
eliminated about 50 percent of the independents within our 
ranks, but it also allows one real other important thing. And that 
allows us to try and fail and try again. And certainly that's what 
it took with the Bakken. We drilled about 18 commercial wells 
up there before breaking the code on -- on producing this mighty 
oil field." 

-          Harold Hamm testifying before the Senate Finance 
Committee, June 13, 2012, discussing the importance of tax 
incentives for the oil and gas industry that have been in 
place for decades. 
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Executive Summary 

A century ago, the 16th Amendment to the Constitution established Congress’s ability to 
impose individual and corporate income taxes. Just a few years later the oil and gas indus-
try got their first tax breaks, and the subsidies for this industry have been with us ever since.  
In fact, over the years as changes were made to the code, new breaks or “tax expendi-
tures” were added.

Today, the oil and gas industry is one of the largest and most profitable industries in the 
world. With the country facing more than $17 trillion in debt and half a trillion dollars in an-
nual deficits, it is past time to eliminate subsidies for highly profitable industries such as oil 
and gas. They don’t need them and the country can’t afford them. Furthermore, over time, 
subsidies have been layered over more subsidies and in the energy sector they are often 
working at cross-purposes. Subsidies to encourage renewable energy development are  
undercut by subsidies for fossil energy. A better way forward would be to adopt a “clean 
slate” approach that wipes out all the subsidies.

TCS wrote this report both to document how several of the most important oil and gas subsi-
dies work, and to deconstruct the industry arguments in defense of the subsidies. This will be 
one of several pieces documenting wasteful corporate welfare, but we thought we would 
start with the oldest and least justified.

In Part 1, TCS takes on the notion that oil and gas companies pay high federal tax rates. In 
reality, the industry uses misleading wording that leaves the impression it pays a high federal 
tax rate, when what they are claiming includes local, state, federal, and international taxes, 
and they count taxes that won’t be paid for years (if ever). The 2008-2012 average tax that 
the three largest US based oil and gas companies paid to the US Treasurywas actually 20 
percent, which is 15 percent lower than the corporate rate of 35 percent.

In Part 2, TCS evaluates seven tax treatments and accounting gimmicks for oil and gas 
companies. These range from the nearly century-old intangible drilling cost deduction, 
which allows companies to write off known equipment expenses as if they are research and 
development investments; to more recent efforts to evade taxes such as Master Limited 
Partnerships, which allow entities that are effectively corporations to be taxed as  partner-
ships, thus avoiding corporate taxes. In September 2013, MLPs had a market capitalization 
of $490 billion, and more than 85 percent of the MLPs were energy and natural resource 
related. 

Other tax and accounting provisions include: special percentage depletion allowance, 
which can be used in some cases to claim tax deductions in excess of investment;  
deduction for tertiary injectants, which allows companies to deduct some costs immedi-
ately instead of capitalizing them and depreciating the cost over the life of the investment; 
amortization period of geological and geophysical costs, which for smaller companies is 
reduced to two years; last-in, first-out accounting, which allows companies to assume that 
the oldest (and presumably cheaper) barrels of oil remain in inventory reducing tax bur-
dens; domestic production activities deduction (Section 199), which allows an additional 
deduction from the tax rate for manufacturing in the US – roughly one-third of all US  
corporate activity qualifies for the deduction, including oil and gas production.

2
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Part II. 
Special Tax Treatment of Oil and Gas Industry 

The largest US oil and gas companies do not pay higher federal tax rates than other in-
dustries. They are also able to defer large portions of their tax liabilities thanks to a suite of 
preferential tax provisions.

Under normal rules, taxpayers who make business invest-
ments in productive assets such as a plant or equipment 
can deduct these capital costs from their business income 
over a specified period of time, through a depreciation 
allowance. Small businesses, for example, are allowed to 
expense (write off in one year) a limited amount – $1 mil-
lion in 2013 – of capital investment. Oil and gas producers, 
however, enjoy significantly more generous capital cost 
write-offs than those available to other taxpayers, even 
small businesses. Many natural resource producers and 
royalty owners are even allowed to deduct more than 
the amount they have actually invested in an asset, unlike 
other taxpayers. 

The benefit of the more generous expensing rules for oil and gas companies can be seen in 
the large amount of taxes these companies are able to defer. When an oil company de-
ducts the full cost of designing and fabricating an oil rig and drilling a well, for example, it 
defers to later years the amount it would otherwise owe in a given tax year. Because they 
are able to defer significant amounts, year after year, large oil and gas companies are able 
to defer billions in total tax payments. At the end of 2012, ExxonMobil, ConocoPhillips, and 
Chevron had accumulated a total of $58.7 billion in deferred taxes. 

What follows is a brief description of some of the tax provisions that allow oil and gas  
companies such favorable expensing rules compared to other taxpayers:

 Intangible Drilling Costs Deductions 

Intangible drilling costs (IDC) include the costs of designing and fabricating drilling plat-
forms as well as direct “wages, fuel, repairs, hauling, and supplies related to drilling wells 
and preparing them for production.” 3  IDCs can represent 60 to 80 percent of the costs of 
drilling a well. 4   The IDC deduction allows qualified natural resource developers to deduct 
all of these costs immediately. 5  Integrated oil and gas producers are required to capital-
ize 30 percent of their IDCS and recover them over a 60-month period. 

 The largest  

US oil and gas  

companies do not  

pay higher federal  

tax rates than  

other industries.



Non-oil and gas taxpayers who self-construct a plant, 
equipment or other productive property, by contrast, 
must capitalize all of the labor and supply costs for 
creating the property. These capital costs can be de-
ducted from their business income over a specified 
period of time through depreciation allowances, based 
on the class of the asset (e.g. 5, 7 or 10 years). The book 
treatment of IDCs for oil and gas companies would be 
to recover these costs over the usable life of the well, 
which can be as long as 20 years or more. Not only is im-
mediate expensing unique to the natural resource de-
velopers who can claim this deduction, this deduction 
is not subject to any maximum dollar limitation, unlike 
small business expensing rules, which cap the deduct-
ible amount.

The oil and gas industry characterizes the IDC deduc-
tion as the equivalent of the “research and experimental” (R&E) cost deduction and other 
business cost deductions that apply to all industries. 6  Research expenses are defined as 
reasonable costs incurred: “for activities intended to provide information that would elimi-
nate uncertainty about the development or improvement of a product. Uncertainty exists 
if the available information does not establish how to develop or improve a product or the 
appropriate design of a product.” 7

In fact IDC deduction is not the same, or designed with the same purpose, as the R&E 
deduction available to other industries. In the case of oil and gas wells, the principal uncer-
tainty that exists is only whether oil and gas are present in commercial quantities. Indeed, 
producers repeatedly use the same or substantially similar equipment and processes on 
well after well. Little or no new information regarding development, improvement, or de-
sign occurs when this happens, but developers can still immediately deduct the costs of 
designing and fabricating these drilling platforms. At this point in the technological devel-
opment of the industry, the IDC deduction only serves to subsidize the business generally by 
allowing certain taxpayers to avoid the capitalization rules applying to other taxpayers.
 
The Joint Committee on Taxation estimates the repeal of intangible drilling and develop-
ment costs deduction for oil and gas wells will save taxpayers $13.7 billion over 10 years. 8  

 Special Percentage Depletion Allowance

Depletion deduction is theoretically based on the principle that, as an income-producing 
asset is depleted, a company should be able to deduct from its income the cost of acquir-

9

Intangible Drilling  

Cost deduction is not  

the same, or designed 

with the same purpose, 

as the Research  

and Experimentation  

deduction available 

 to other industries.
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ing the proportion of the asset that has been used. In other words, depletion is similar to the 
depreciation deduction for the capital cost of plant and equipment; the costs are deduct-
ed from income before the net income is taxed. This deduction should allow recovery of 
the cost of leases for oil and gas wells, as well as the cost of other natural resources and 
timber. The way the cost depletion formula works, the total deduction will never exceed 100 
percent over the life of the well, so it approximates an accurate deduction of capital costs. 

Eligible independent oil and gas producers and royalty owners, however, can claim “per-
centage depletion”.9 While nominally designed to allow the oil and gas industry to deduct 
the cost of purchasing rights to oil and gas resources, the 
percentage depletion deduction bears no actual relation-
ship to the cost of acquisition. It has been severed com-
pletely from the concept of recovering the capital cost of 
the resource; it effectively makes a certain portion of gross 
income tax-free without regard to capital costs. It allows 
independent producers a flat deduction of a percentage 
of gross income from each well. For instance at the 2012 
average wellhead price of $94.52 a barrel, 10  1,000 barrels 
a day would produce an annual deduction of more than 
$5 million on proceeds of over $34 million. 

The percentage depletion deduction was first adopted 
in the 1926 Revenue Act.11   At that time, the deduction 
was set at 27.5 percent for oil and gas wells, and limited 
to 50 percent of the net income from the well. It has since undergone a few modifications, 
with the most significant occuring in 1975.12   The oil and gas percentage depletion de-
duction was reduced to 15 percent and the limitation was set at 65 percent of net income 
and 1,000 bpd.13  The most notable change was that integrated oil companies – those 
that operate refineries as well as producing oil and gas from drilling – were restricted from 
using the percentage depletion deduction. In 1990, the limitation was revised again to 
allow percentage depletion deductions of up to 100 percent of net income from marginal 
wells.14 

Setting the limit at 100 percent means the deduction may offset the entire net income – a 
producer may pay zero tax on the income from a marginal well.  Even this limit was sus-
pended for 1998 through 2007 and 2009 through 2011, meaning a producer could deduct 
more than 100 percent of the net income from a marginal well.15  The  
special percentage depletion allowance enables producers to claim tax deductions in 
excess of their investment. No other taxpayer has such a benefit. The Joint Committee on 
Taxation has estimated the repeal of percentage depletion allowance for oil and gas  
companies would save taxpayers in excess of $12 billion over 10 years.16 

The special  

percentage depletion 

enables oil and gas  

producers to claim tax 

deductions in excess of 

their investment.



 Deduction for Tertiary Injectants  

“Tertiary recovery,” sometimes called “enhanced oil 
recovery,” includes a variety of methods to increase 
the productivity of an oil and gas reservoir. Tertiary 
injectants increase the amount of oil or gas that is re-
covered and extend the life of a well. As oil and gas is 
withdrawn from a geological formation, the pressure 
inside the reservoir declines, making it more difficult to 
remove the hydrocarbons inside, requiring tertiary re-
covery. The principal means of tertiary recovery involves 
injecting materials into the formation to increase the 
reservoir pressure, increase the mobility of the remaining 

hydrocarbons within the formation, or to increase separation between injected fluids (used 
for secondary recovery) and the remaining hydrocarbons.

The oil and gas industry has suggested the deduction for tertiary injectants is simply a stan-
dard cost recovery provision.17  If tertiary injectants were useful only in the year when they 
were injected, they could be deducted as an expense under other ordinary business pro-
visions of the tax code. But the industry’s argument ignores the fact that tertiary injectants 
may support production from a well for a period of time, and not simply in the year they 
are used. Section 193 allows oil and gas companies to deduct the cost immediately, and 
avoid capitalizing and depreciating the cost over the life of the injectants’ usefulness. Pro-
ducers may also deduct the cost of tertiary injectants without limitation.18 

  
  
 Amortization Period for Geological and Geophysical Costs 

Geological and geophysical (G&G) assessments are activities that oil and gas companies 
engage in to determine where oil and gas may be located, and in what amounts, and 
also to determine where drilling may be most appropriate.  The activities may include seis-
mic surveys, electromagnetic surveys, other types of remote sensing, shallow test drilling, 
and bottom sampling.19 The Energy Policy Act of 2005 specified that the tax deduction for 
geological and geophysical assessments by smaller oil and gas companies should be rec-
ognized over an amortization period of just 24 months.20  For major integrated oil compa-
nies, the amortization period is seven years. Even this longer period is not tied to the actual 
usefulness of the information generated from G&G assessments.
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While G&G does not directly yield income, the investment in G&G contributes to the in-
come an oil and gas company may receive from the property assessed, throughout the life 
of the company’s use of the property.  As such, the results of G&G investment are a capital 
asset whose cost should be recognized over the period of the usefulness of the data.

Seven years is not an unreasonable estimate of the period that such information may be 
most useful, though in fact some information from the assessments may be used for  
decades. The size of the company conducting the G&G assessment is not itself relevant  
to determining the period that G&G data may be useful, so the current provision simply 
provides a tax subsidy to smaller companies. The Joint Committee on Taxation has estimat-
ed that changing this amortization period to uniform 7 years would save taxpayers $1.25 
billion over 10 years.21  

 Last-In, First-Out Accounting

Last-in, first-out (LIFO) is a method for estimating the value 
of a company’s inventory against the value of goods sold 
in a given year. A taxpayer’s gross profit from the sale of 
goods is determined by subtracting the cost of goods sold 
from gross receipts. Taxpayers for whom the production, 
purchase, or sale of merchandise is a material income-pro-
ducing factor must maintain inventory records to deter-
mine the cost of goods sold during the taxable period. 
Cost of goods sold generally is determined by adding the 
taxpayer’s inventory at the beginning of the year to the 
purchases made during the year and subtracting the tax-
payer’s inventory at the end of the year. The methods used 
to account for inventory include the first-in, first-out (“FIFO”) 
method, which assumes the items in ending inventory are 
those most recently acquired by the taxpayer, and the 
LIFO method, which assumes the items in ending inventory 
are those earliest acquired by the taxpayer.  

LIFO is the conceptual offspring of the “base stock method,” which traces its origins back 
to the United Kingdom more than a century ago. The base stock method assumes a com-
pany always maintains a minimum quantity (base stock) of inventory, which should be 
treated as a fixed asset valued at its original acquisition cost. The US Supreme Court struck 
down the base stock method for tax purposes in 1930. Congress enacted LIFO in the Reve-
nue Act of 1939.

Last-in, First-out  

accounting doesn’t  

reflect reality. LIFO can 

be used to artificially  

reduce the value of  

inventory to reduce tax 

liability. Barrels of oil  

don’t stay in inventory  

for decades.



The following example illustrates the advantage created by LIFO when costs are rising.  
Assume that a producer has 1,000 units in inventory costing $100 each, produces an addi-
tional 1,500 units at a cost of $120 during the year and sells 1,200 units for $150.  Gross re-
ceipts are $180,000.  

Under the FIFO method, the producer is treated as having sold the 1000 units with a cost of 
$100 each and 200 of the newer units with a cost of $120.  Its cost of goods sold is $124,000 
and total income from the sales is $56,000. In contrast, income under the LIFO method 
is only $36,000 since cost of goods sold is computed by treating the 1200 units sold as all 
being from the most recent production costing $120 a unit.  The difference in income is 
deferred until production drops below sales so the old units are treated as sold or costs de-
cline below the costs at which the oldest inventory was produced. 

LIFO allows companies to defer payment on increases in the value of their goods even if 
those increases have nothing to do with general inflation – the express purpose of LIFO. 
The price of oil is affected by a variety of factors – such as security issues and global shifts 
in demand – that have increased the cost of oil far more than the general rate of inflation. 
From 2005 to 2013, the wellhead price of domestic oil rose nearly 130 percent, compared 
to a 32 percent rise in the producer price index for all manufacturing and a 21 percent rise 
in consumer prices. 22  But because oil and gas companies use LIFO, there is no distinction 
between an increase in inventory values as a result of inflation or other factors. 

LIFO also creates demonstrably false assumptions about an oil company’s inventories. 
Under LIFO, as long as a company’s sales do not exceed its purchases (and it maintains a 
constant or growing inventory), its inventory is considered to have never been sold. A com-
pany that has used LIFO for many years and maintained its inventory levels will theoretically 
have oil in its inventory dating back to when it started using LIFO, which could have been 
as long as 75 years ago. 

The Joint Committee on Taxation estimates the repeal of last-in, first-out method of inven-
tory for oil, natural gas, and coal companies would save taxpayers $20.2 billion over ten 
years. 23 

 Section 199: Domestic Production Activities Deduction

The net income from business activities is generally taxed at rates as high as 39.6 percent 
for individuals and 35 percent for corporations. For income from qualified domestic pro-
duction activities, the code allows a deduction equal to 9 percent of income derived from 
this activity. The deduction is designed to be approximately a 3-percentage-point reduc-
tion in the tax on eligible activities. In the case of oil and gas production activities, Con-
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gress limited the special deduction to 6 percent in 2008. 

The US previously provided incentives for the export of manufactured goods through  
exclusion for extraterritorial income (ETI). 24   This subsidy was found to be illegal under  
World Trade Organization (WTO) rules and was repealed in 2004. The Section 199 domestic 
production deduction 25 was included in the American Jobs Creation Act of 2004 in an  
effort to replace the benefit that US exporters were losing in a manner permissible under 
WTO rules. Compared to the ETI, Section 199 significantly broadened the range of activities 
that could qualify for the benefit and no longer required that qualifying activities result in 
products for export. 

Roughly one-third of all US corporate activity now qualifies 
for this deduction, including mining, oil extraction, farming, 
construction, architecture, engineering, and the produc-
tion of software, recordings and films.26  Manufacturing 
activities performed in the US may only need to account 
for up to 20 percent of the costs in order be eligible for the 
deduction. The benefit is available to activities that would 
occur in the absence of the benefit, or activities that could 
not reasonably be exported. Construction of real property 
in the US, for example, is eligible for the deduction, includ-
ing the construction of residential or commercial buildings, 
swimming pools, parking lots, roads, and sidewalks. 27 Elec-
trical, plumbing, heating and air-conditioning contractors 
qualify. Qualifying production activity does not need to 
result from, or in, exports. 

And like other qualifying activities, the nature of oil and gas production is such that the 
jobs associated with the production of oil and gas from domestic wells cannot be moved 
abroad in the way that jobs producing consumer goods might. The jobs associated 
with qualifying production activity income do not need to be skilled or high-wage jobs. 
Non-production activities that create substantial economic benefit and high-skilled jobs, 
such as medical research, do not qualify for the subsidy. Producers are not required to 
demonstrate that any new jobs were created by the activity. Indeed, if (within limits) a pro-
ducer is able to increase net income by cutting wages and benefits or replacing workers 
with machines, the result would be an increased production activity deduction. 

The level of domestic manufacturing appears unaffected by the introduction of the pro-
duction activity deduction. Almost a decade after enactment, the level of domestic man-
ufacturing has continued its steady decline from the 1950s. The Bureau of Labor Statistics 
reports the manufacturing sector accounted for only 8.1 percent of domestic jobs in 2010, 
and will further decline to 7 percent by 2020. 28  

The level of domestic 
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The Joint Committee on Taxation estimates the limitation on deduction for income attrib-
utable to domestic production of oil, natural gas, and their primary products would save 
taxpayers $21.8 billion over 10 years. 29

 
 Master Limited Partnerships

A Master Limited Partnership (MLP) is a partnership, or a limited liability company (LLC) with 
interests that are traded on a public exchange or an over-the-counter market, like stock 
in a corporation. Investors in an MLP purchase “units” rather than stock. MLPs have all of 
the characteristics commonly associated with corporations. Unit interests in MLPs are freely 
transferable on public markets. MLPs are subject to the same accounting and reporting 
rules as public companies and to the securities regulations that apply to publicly-traded 
companies. Yet, investors are shielded from personal liability for the acts or omissions of the 
MLP; their only risk is the loss of investment.

For an MLP to qualify for this tax-advantaged partnership treatment under the tax code 
90 percent of its income must come from qualified sources, including specified natural 
resources activities. The definition of qualified income has resulted in the oil, gas, and coal 
industries dominating the use of tax-advantaged MLPs. At the end of September 2013, 
nearly 130 MLPs had a combined market capitalization of $490 billion.30  Energy and natu-
ral resource MLPs accounted for 86 percent of this total. In terms of market capitalization, 
three-fourths of all MLPs are engaged in mid- and downstream activities, including gather-
ing and processing; refining; compression; transportation by pipeline, ship or truck; storage; 
marketing, and distribution (other than retail).31  
 
Although similar to corporations in many ways, MLPs, unlike corporations, are taxed as  
partnerships, eliminating the corporate income tax for these publicly traded entities and 
creating a significant advantage for them in accessing capital investment. While the de-
pletion and intangible drilling cost subsidies benefit upstream activities (exploration, devel-
opment, and production), MLPs effectively eliminate corporate taxes on many mid- and 
downstream activities for oil and gas companies.  

Conclusion

The tax code is littered with tax breaks – tax expenditures – for a wide range of parochial 
interests. The whole code needs comprehensive reform. Certain long-standing subsidies for 
profitable industries like oil and gas should be eliminated. The subsidies worked. These are 
some of the most profitable industries in the country, and they don’t need any more tax-
payer handouts.
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INTERNATIONAL ETHANOL TRADE 

A GLOBAL FORCE

“We are facing an acute problem of pollution 
due to the use of crude oil. And due to the 
unavailability of jobs in the rural sector, 
people are migrating to cities. Diversification 
of agriculture towards energy and power is 
the solution to all these issues. An integrated 
approach needs to be brought as far as the use 
of ethanol in India is concerned.” 

–  Nitin Gadkari, India’s Minister of Road Transport   
and Highways
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Global fuel ethanol  
production hit a new record  
of more than 27 billion gallons in 2017, with the 
United States again accounting for nearly 60 
percent of the world’s production.

•   U.S. ethanol remained the lowest-cost source of octane  

on the planet, resulting in increased exports to longtime 

customers as well as shipments to new destinations.

•   Ethanol exports surging to a new record of more than  

1.3 billion gallons, making the U.S. the world’s top 
ethanol exporter.

•   For the third year in a row, Brazil and Canada were the  

top two markets for U.S. exports, receiving roughly 60  

percent of 2017 shipments. 

•   India, the Philippines, the United Arab Emirates, Peru,  

and South Korea were other leading destinations in 2017. 

•   U.S. ethanol imports continued to languish. Roughly  

80 million gallons of Brazilian sugarcane ethanol were 

imported only because of the California Low Carbon Fuel 

Standard (LCFS).

America’s ethanol industry exerted itself as a global ethanol superpower in 2017. 



INTERNATIONAL ETHANOL TRADE 

A GLOBAL FORCE

Sources: U.S. Dept. of Commerce, U.S. Census Bureau, Foreign Trade Statistics   

*2017 estimated based on Jan.-Nov. 2017     

        



 

 

 
U.S. Ethanol Shipments 
Rebound as Brazil and Canada 
Vie for the Top Spot in June; 
DDGS Shipments Push Higher 

 
by Ann Lewis, RFA Research Analyst 

 

 
August 3, 2018 
 
U.S. ethanol exports totaled 151.5 million gallons (mg) in June—up 65% from the prior 
month and in line with the monthly average for 2018, according to government data 
released this morning and analyzed by the Renewable Fuels Association (RFA). Brazil 
resumed its position as the largest export market with 35.7 mg (24% of total ethanol 
exports), nearly quadrupling its May volume. Canada was close on Brazil’s heels with 
33.5 mg imported in June—up 5%—and securing 22% of the U.S. ethanol export 
market. 
  
Seven of the top 10 export markets saw growth in June. Exports to India surged to 26.7 
mg—more than four times the volume shipped in May and its second-largest monthly 
imports on record. For the second straight month, shipments to the Philippines nearly 
doubled, surging to a record high of 19.1 mg in June (13% market share). The 
Netherlands imported 11.4 mg for its largest volume in six months. A record 4.3 mg was 
exported to Malaysia, and Jamaica boosted its offtake to 3.1 mg. Among markets that 
saw a decrease in export volumes were South Korea (6.8 mg, down 19%), Colombia 
(3.7 mg, down 27%), and Mexico (1.9 mg, down 47%). Notably, after 27 straight months 
as a customer, Peru stepped out of the U.S. ethanol export market altogether following 
a record buy (12.7 mg) in May. Year-to-date U.S. ethanol exports stand at 927.7 mg, 
implying a record annualized total of 1.86 billion gallons. 
  
Shipments of U.S. undenatured fuel ethanol in June rose 159% to 80.5 mg. Brazil was 
the top undenatured fuel ethanol customer at 32.6 mg (41% of all shipments). This was 
a 246% increase over May, but still only coming in at about half of its April purchases. 
India re-entered the marketplace with its strongest demand of the year, taking 18.8 mg 
(23% share). Record volumes of undenatured product were shipped to the Netherlands 
(9.8 mg, 12%) and Malaysia (3.7 mg, 5%). The Philippines—May’s top undenatured fuel 
customer—decreased its purchases by 13% to 8.2 mg (10%). These five largest 
markets accounted for over 90% of the U.S. undenatured fuel ethanol market in June. 
  
June exports of U.S. denatured fuel ethanol expanded 15% to a three-month high of 
58.3 mg. Top customer Canada took in half of all U.S. denatured fuel product at 30.4 
mg. The Philippines entered the market after a quiet six months with 10.9 mg (19% 
market share). Sizable volumes also went to Colombia (3.7 mg, down 16%), Jamaica 
(3.1 mg, for a 22-month high), and Brazil (3.0 mg). 
  
June sales of ethanol for non-fuel, non-beverage purposes grew 25% to the largest 
monthly volume on record. American shippers more than doubled exports of denatured 
non-fuel product at 12.3 mg, besting the record set seven months ago by over 3 mg. 



India accounted for two-thirds of the export market at 7.9 mg. Canada decreased its 
purchases by 9% to 2.9 mg, losing its grip as our largest customer for the first time in 
nine months. Most of the remaining denatured, non-fuel exports headed to South Korea 
(1.4 mg). Shipments of undenatured non-fuel product winnowed down 95% to just 
335,031 gallons, the lowest volume in 14 months. Top importers were South Korea and 
Mexico. 
  
June was essentially absent of any fuel ethanol imports. As a result, just 1.6 mg of 
Brazilian ethanol has entered the United States in the first half of 2018, according to the 
monthly data. 
  
American exports of dried distillers grains with solubles (DDGS)—the animal feed co-
product generated by dry mill ethanol plants—improved by 4% to reach a 16-month high 
of 1.035 million metric tons (mt) in June. Exports shipped south of the border to Mexico 
increased 28% to 186,989 mt (18% market share). That volume was enough to surpass 
Turkey as the top customer; still, Turkey imported 175,030 mt (17% market share). 
Shipments to South Korea (103,357 mt) and Vietnam (78,157 mt) contracted by 17% 
and 13%, respectively. Indonesia (64,614 mt) and Thailand (63,909 mt) were other 
sizable markets. Year-to-date exports stand at 5.67 million mt, implying an annualized 
total of 11.33 million mt. If realized, distillers grains exports would yield a three-year 
high. 
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A Brief History of Octane in Gasoline: From Lead to Ethanol 
March 2016 

 
A cornerstone of U.S. environmental policy has been the reduction of harmful tailpipe emissions from cars and 
trucks. Thanks to EPA regulations of mobile sources, air pollutants have been reduced by millions of tons in the 
urban environment.1 Several EPA fuel regulations have concerned octane. Octane is a gasoline additive that is 
needed for the proper functioning of modern engines. Octane sources have taken many forms throughout the years, 
both renewable and petroleum-based. They include lead, methyl tertiary butyl ether (MTBE), benzene, toluene, 
ethyl-benzene and xylene (BTEX), and ethanol (a biofuel). As adverse health and environmental consequences have 
been discovered for lead and petroleum-based octane providers, they have been removed from the fuel supply or 
decreased. Today, there are two primary sources of octane used in the U.S. gasoline supply, the BTEX complex (a 
petroleum refining product commonly referred to as gasoline aromatics), and ethanol.  

 
Octane 
 
The octane rating is a measure of a fuel’s ability 
to avoid knock. Knock occurs when fuel is 
prematurely ignited in the engine’s cylinder, 
which degrades efficiency and can be damaging 
to the engine. Knock is virtually unknown to 
modern drivers. This is primarily because fuels 
contain an oxygenate that prevents knock by 
adding oxygen to the fuel. This oxygenate is 
commonly referred to as octane.  
 
At most retail gasoline stations, three octane grades are offered, 87 (regular), 89 (mid-grade), and 91-93 (premium). 
The higher the octane number, the more resistant the gasoline mixture is to knock. The use of higher octane fuels 
also enables higher compression ratios, turbocharging, and downsizing/downspeeding—all of which enable greater 
engine efficiencies and higher performance. Currently, high-octane fuel is marketed as ‘premium,’ but automotive 
manufacturers have expressed interest in raising the minimum octane pool in the United States to enable smaller, 
more efficient engines. Doing so would increase vehicle efficiency and lower greenhouse gases through decreased 
petroleum consumption.2  
 
 

Lead 

 
In the early 20th century, automotive manufacturers were searching for a chemical that would reduce engine knock. 
In 1921, automotive engineers working for General Motors discovered that tetraethyl lead (better known as lead) 
provided octane to gasoline, preventing engine knock.3 While aromatic hydrocarbons (such as benzene) and 
alcohols (such as ethanol) were also known octane providers at the time, lead was the preferred choice due to its 

Fig. 1: octane rating of gasoline, as displayed at a typical gas station.  
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lower production cost. Leaded gasoline was the predominant fuel type in the United States until the U.S. 
Environmental Protection Agency (EPA) began phasing it out in the mid-1970s because of proven serious health 
impacts.  
 
Leaded Gasoline & Health Concerns 

Early in its use as a fuel additive, health concerns were raised regarding the use of lead in gasoline. In 1924, 15 
refinery workers in New Jersey and Ohio died of suspected lead poisoning. As a result, the Surgeon General 
temporarily suspended the production of leaded gasoline and convened a panel to investigate the potential dangers 
of lead use in gasoline. While the panel found insufficient evidence of lead poisoning over a short time period, the 
panel warned that longer exposure to lead could result in “chronic degenerative diseases of a less obvious 
character.”3  

 
Despite these warnings, the Surgeon General set a voluntary standard of lead content, which the refining industry 
successfully met for decades. It was not until the 1960s, following extensive health research, that the devastating 
health impacts of low-level lead exposure were established.3 Children’s developing bodies are particularly sensitive 
to low-level, ambient exposures to lead. The health impacts of lead exposure in children include anemia, behavioral 
disorders, low IQ, reading and learning disabilities, and nerve damage. In adults, lead exposure is associated with 
hypertension and cardiovascular disease.4 Prior to the lead phase-out in gasoline, the total amount of lead used in 
gasoline was over 200,000 tons per year.5 
 
Leaded Gasoline Phase-out in the United States 
 
Congress passed the Clean Air Act in 1970, setting in motion the formation of the EPA and, ultimately, the removal 
of lead from gasoline. EPA estimates that between 1927 and 1987, 68 million children were exposed to toxic levels 
of lead from leaded gasoline alone. The phase-out of lead from gasoline subsequently reduced the number of 
children with toxic levels of lead in their blood by 2 million individuals a year between 1970 and 1987.3,5  
 
Timeline of Lead Phase-out  
 
1970: Congress passes the Clean Air Act. The EPA is formed and given the authority to regulate compounds that 
endanger human health.6  
1973: EPA mandates a phased-in reduction of lead content in all grades of gasoline.  
1974: EPA requires availability of at least one grade of unleaded gasoline, in order to be compatible with 1975 make 
and model year vehicles. Lead damages the catalytic converters used in these new vehicles to control tailpipe 
emissions. Catalytic converters are still used in vehicles today.  
1996: EPA bans the use of leaded fuel for on-road vehicles (leaded gasoline was down to 0.6 percent of 1996 gasoline 
sales).7 Lead is still used in some aviation fuels.  
 
Thanks to coordinated efforts, lead is now absent from gasoline in most of the world. Following the lead phase-out 
in the United States, the oil refining industry chose to construct additional refining capacity to produce octane from 
other petroleum products, rather than from renewable sources such as ethanol.8  
 
 

Methyl Tertiary Butyl Ether (MTBE) 

 
The Clean Air Act Amendments (CAAA) of 1990 were the next major regulation of fuels.9 Among other things, CAAA 
requires areas that do not meet ground-level ozone standards to use reformulated gasoline (RFG). RFG has an 
increased oxygenate content, which helps it burn more completely.10 As a result, RFG lowers the formation of ozone 
precursors and other air toxics during combustion.10  
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Petroleum refiners were not required to use any particular oxygenate in RFG, but by the late 1990s, a petroleum 
product, methyl tertiary butyl ether (MTBE), was used in 87 percent of RFG due to its ease of transport and blending. 
In the Midwest, ethanol was a more common component of RFG. Despite its success at reducing ozone precursors, 
MTBE was phased out of the gasoline pool due to concerns over its solubility in water, which resulted in the 
contamination of water resources in numerous states. As of 2005, EPA reported that MTBE was not being used in 
significant quantities in the United States. Currently, 30 percent of gasoline sold in the United States is reformulated 
gasoline. Ethanol is providing the additional octane required by RFG.11  
 
Timeline of MTBE Phase out  
 
1998: EPA convenes a Blue Ribbon Panel, which finds MTBE poses a threat to groundwater supplies. At the time, 
the U.S. Geological Survey (USGS) finds MTBE present in 20 percent of groundwater supplies in RFG areas.  
2000: EPA announces the phase-out of MTBE to protect drinking water. At the same time, EPA and the U.S. 
Department of Agriculture (USDA) call for an increase in the use of ethanol to preserve air quality.  
2000 – 2005: Seventeen states ban or significantly limit the use of MTBE in gasoline pools.12 
 
 

The BTEX Complex 

 
The BTEX complex is a hydrocarbon mixture of benzene, toluene, xylene and ethyl-benzene. Commonly referred to 
as gasoline aromatics, these compounds are refined from low-octane petroleum products into a high-octane 
gasoline additive. While some volume of BTEX is native to gasoline, it is also added to finished gasoline to boost its 
octane rating. The total volume of BTEX (aromatics) in finished gasoline depends on the desired octane value and 
other desired fuel properties.13  
 
The Rise of BTEX Use 
 
A consequence of lead’s phase-out was the increase of BTEX in gasoline. When faced with the removal of lead as 
the primary octane provider in gasoline, refiners had two available alternatives, BTEX and ethanol. The refining 
industry invested in additional refining capacity to replace lead with BTEX, a high-octane petroleum refining 
product.9 As a result of its substitution for lead, BTEX volume rose from 22 percent to roughly a third of the gasoline 
pool by 1990. In premium gasoline grades, the BTEX volume content was as high as 50 percent. 10 In mandating 
cleaner fuels, through reformulated gasoline and other programs, EPA has reduced the volume of aromatics to 
between 25 to 28 percent of the conventional gasoline pool, though some health professionals question the 
safety of even these levels.9  

 
BTEX & Health Concerns  
 
After the lead phase-out, there were early concerns regarding the BTEX complex. In 1987, Senator Tom Daschle 
expressed concern over gasoline aromatics, writing, “A revolutionary change is occurring in the gasoline industry 
which poses a serious threat to the environment and public health – namely the increased concentration of benzene 
and other aromatics.”14  
 
Today, health research indeed suggests that even very low-level exposure to the BTEX complex, from gasoline 
additives and other petroleum products, may contribute to negative developmental, reproductive and 
immunological responses, as well as cardio-pulmonary effects.15 Upon incomplete combustion of the BTEX complex 
contained in gasoline, ultra-fine particulates (UFP) and polycyclic aromatic hydrocarbons (PAHs) are formed, which 
carry their own adverse health impacts even at low levels. UFP and PAHs are carcinogenic and mutagenic. Both UFP 
and PAHs have also been linked to developmental and neurodegenerative disorders, cancers, and cardio-pulmonary 
effects.16 Considerable attention has been given to benzene in fuel, as it is highly toxic. At the same time, the partial 
replacement of benzene with other aromatic compounds (xylene, ethyl-benzene, toluene) may not be sufficient in 
reducing exposure to BTEX's toxic effects.  
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Timeline of Benzene Regulation 
 
1990: Congress passes the Clean Air Act Amendments, which, among other things, require lowering the content of 
benzene in areas that do not meet ground-level ozone standards. Passed as part of the CAAA was S.1630, the Clean 
Octane amendment, which gives EPA the authority to use “benign additives to replace the toxic aromatics that are 
now used to boost octane in gasoline.”  
2007: EPA updates the Control of Hazardous Air Pollutants from Mobile Sources (MSAT2), which caps the total 
content of benzene in gasoline at 0.62 percent, down from an average of 1.3 percent. The other aromatics, such as 
toluene and xylene, are not capped.17 
 
 

Ethanol 

 
Early automakers expressed interest in plant-based alcohol fuels, such as ethanol. Henry Ford designed the first 
Model T to run on ethanol.9 But, at the time, gasoline was a much cheaper fuel. Additionally, Standard Oil was 
“reluctant … to encourage the manufacture and sale of a competitive fuel produced by an industry in no way related 
to petroleum.”9 The petroleum industry has controlled the fuels market ever since.  
 
During the 1973 oil embargo, regular unleaded gasoline prices jumped 57 percent and routine gasoline shortages 
also occurred.8 These events, and the regulation of many air pollutants, sparked a renewed interest in fuel efficiency, 
electric vehicles, and renewable fuels such as ethanol, which were seen as ways to meet the new regulations and 
reduce petroleum consumption. Today, the majority of ethanol in the United States is blended with gasoline to 
produce E10 (10 percent ethanol, 90 percent gasoline). Over 95 percent of gasoline sold in the United States is E10.  
 
Ethanol as an Octane Booster 
 
In addition to having lower lifecycle greenhouse gas emissions than conventional gasoline, ethanol is an excellent 
octane provider, with neat (pure) ethanol having an octane rating of over 100. Currently, refiners create ‘sub-octane 
gas,’ which has a lower octane rating than required. Ethanol, which is generally the cheapest octane provider, is 
then used to bring the octane rating of the gasoline up to the labelled octane value on the gas pump. For example, 
84 octane gasoline is typically blended with 10 percent ethanol to reach the minimum octane requirement of 87 for 
retail gasoline.18 
 
Ethanol & Health Concerns 
 
While ethanol has a higher volatility than gasoline, meaning it 
vaporizes more quickly, it is a cleaner-burning alternative to 
petroleum-based octane boosters. Additionally, the toxicity of ethanol 
is low compared to the health effects of BTEX and its combustion 
products, such as ultrafine particulates (UFPs) and polycyclic aromatic 
hydrocarbons (PAHs). A modest increase of ethanol content in fuel 
from 10 to 15 percent would result in an anticipated 6.6 percent 
reduction in cancer risk from tailpipe emissions. 19  
 
There is contradictory evidence that increasing ethanol content in gasoline increases nitrous oxide (NOX) emissions, 
an ozone precursor. Several studies find either no relationship between ethanol blending and NOX emissions, or 
find decreased NOX emissions with increasing ethanol volumes.19,20 Other studies suggest older cars emit more NOX 
when using ethanol blends. However, a study of 2012 make and model year vehicles found no increase in NOX 
emissions between E10, E15 and E20 blends, suggesting that both engine design and engine age play a role in NOX 
emissions. Overall, the effect of ethanol on NOX and carbon monoxide (CO) emissions is minor in newer engine 
emission control systems. 19  

The Search for Additional Octane 
 

Currently, there are two ways of increasing 

the octane content of gasoline: increasing 

the volume of gasoline aromatics or 

increasing the volume of ethanol.  
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Timeline of Ethanol Phase-In21 
 
1975: Congress passes the Energy Policy and Conservation Act (EPAct), establishing Corporate Average Fuel 
Economy (CAFE) standards for cars and trucks.  
1988: The Alternative Motor Fuels Act establishes incentives under CAFE for alternative fuel vehicles. 
1992: The Energy Policy Act of 1992 defines alternative fuels and establishes programs at the federal level to 
increase the use and research of alternative fuels.  
2005: Congress passes the Energy Policy Act of 2005, establishing the Renewable Fuel Standard (RFS). RFS sets a 
minimum volume of renewable biofuels to be blended into the transportation fuel supply. 
2007: Congress passes the Energy Independence and Security Act (EISA), significantly increasing the volume of 
renewable fuels mandated under the RFS, to 36 billion gallons by 2022.  
2013: Citing a lack of renewable fuels infrastructure, EPA proposes reducing the volume of renewable fuels under 
the RFS. 
2015: The Administration sets renewable fuel volumes for 2014 – 2016. Final renewable fuel volumes for 2016 are 
18.11 billion gallons, set at approximately 1 billion gallons higher than the 2013 proposal, and at just over 10 percent 
of the fuel supply.22 This includes the categories of renewable fuels, cellulosic biofuels, advanced biofuels and 
biomass-based diesel.  
 

Conclusions 

 
Lead and various petroleum products have provided octane to gasoline for over 100 years, but evolving health and 
environmental concerns have led policymakers to reconsider the widespread use of many of these compounds. As the 
United States looks to reduce the greenhouse gas intensity of the transportation sector, increasing the octane value 
of gasoline is a promising avenue, as it would enable more fuel-efficient engines. But the health and environmental 
impacts of the octane sources that are used must be considered as well. By adding ethanol to finished gasoline, called 
“splash blending,” octane ratings can be increased while simultaneously lowering toxic octane sources.  
 
A national transition to an optimized mid-level ethanol blend, between E25 (25 percent ethanol, 75 percent 
gasoline) and E40 (40 percent ethanol), would lower consumer fuel costs and standardize the fuel supply. The 
Department of Energy recognizes that increasing the ethanol content of gasoline is a potential pathway to increasing 
the octane rating of the gasoline supply.23 A mid-level ethanol blend would enable the design of highly fuel-efficient 
engines that would significantly reduce petroleum consumption, reduce lifecycle greenhouse gas emissions, and 
help meet higher fuel economy standards. As of now, the Department of Energy and the EPA have approved the use 
of E15 for make and model year 2001 and newer vehicles, which account for 80 percent of the vehicles on the road 
today.24  
 
Automotive manufacturers are examining clean octane sources as a way to meet efficiency and greenhouse gas 
regulations.25 It is here that the greatest benefit to health, the environment and vehicle efficiency can be realized in 
the near-term.  
 
 
This fact sheet is available electronically (with hyperlinks and endnotes) at www.eesi.org/papers. 
 

The Environmental and Energy Study Institute (EESI) is a non-profit organization founded in 1984 by a bipartisan Congressional 

caucus dedicated to finding innovative environmental and energy solutions. EESI works to protect the climate and ensure a 

healthy, secure, and sustainable future for America through policymaker education, coalition building, and policy development 

in the areas of energy efficiency, renewable energy, agriculture, forestry, transportation, buildings, and urban planning. 
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