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Executive Summary
The ethanol industry has relied on governmental support since its existence. In recent years,
however, corn producers’ enormous “grassroots” efforts, brought on by low corn prices, created
an opportunity to add value to corn by processing it into ethanol. Now, ethanol’s preference as a
gasoline oxygenate, our nation’s over-reliance on foreign oil, and a move towards sustainability
have all contributed to transforming the ethanol industry. It grew from 200 million gallons of
production in 1983 to over 4 billion gallons by year-end 2006. In just 20 years, corn has become
a significant feedstock for fuel production. Rural economies benefit because ethanol facilities
are being constructed primarily in rural communities. Corn that, in the past, would have been
exported is now being processed in the same vicinity as it was harvested. This change in the
corn business model may have additional economic impact on the state’s rural communities in
the form of the growth of the livestock industry. A co-product of ethanol is distillers grains (DG),
which currently is marketed as feed to livestock, primarily cattle.
Environmentalists, state governments, consumers, and others have joined the efforts of the
farm population to more than double the ethanol industry again by the year 2012. A big share
of this renewed growth is coming from the elimination of methyl tertiary butyl ether (MTBE), a
component of gasoline that has been found to cause groundwater contamination. Other issues,
like energy security and rural development, have a positive effect in driving this renewable fuel
toward replacing a portion of the nation’s transportation energy.
Can the State of Illinois compete against other states in attracting an even larger portion of the
ethanol industry to co-exist within its borders? Illinois’s soils and farmers are among the best
in the world. The rapid acceptance of technology and adequate rainfall has produced abundant
and consistent high-yielding corn crops that are the main feedstock for the ethanol industry. This
coupled with the state’s infrastructure and marketing opportunities provide an incentive for the
ethanol industry to locate in Illinois.
There are other states surrounding Illinois that can boast of comparable advantages. Corn prices
in Western states are lower and labor is cheaper. Illinois has a declining livestock base compared
to other ethanol-producing states, and the amount of feed byproducts produced by just four
40-million gallon ethanol plants can supply all the livestock feed needed in Illinois. The future
markets for ethanol are more costly to reach for Western states than they would be for Illinois,
however. River and rail transportation to and from Illinois can more than offset the differences
between corn prices and the lack of byproduct demand.
California began substituting ethanol for MTBE in their gasoline pool in January of 2003. By
June of 2004, 19 states had taken action to either partially or totally eliminate MTBE. In 2005, the
Energy Policy Act of 2005 was signed into law. This law overhauled the fuel oxygenate market by
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setting mandates for future ethanol production while not providing a waiver of liability for MTBE
producers.
Illinois is very well placed to capitalize on the shift to ethanol. The population centers in the Corn
Belt are in Illinois and to its east and south. Where the population centers are located so is the
need for transportation fuel. Illinois ethanol plants can reach most of these markets by truck or
rail; thus, they are in a position to provide a more cost-effective ethanol delivery system.
Rail to some West Coast petroleum distribution terminals is non-existent while many East Coast
terminals cannot handle barge shipments. Illinois’s infrastructure can accommodate both delivery
methods. Transportation of ethanol to the East Coast will occur by either barge or rail. Since
Class I rail service to the East Coast, for the most part, originates east of the Mississippi River,
Illinois has an advantage in regards to this market. Shipments of ethanol to California are easily
made with transportation down the Mississippi River via the Illinois River and the Ohio River,
which borders Illinois.
The chemical components of ethanol are simple in comparison to gasoline. Because of this, the
product is more easily commingled with ethanol from other plants. The fact that South Dakota
ethanol is the same as Illinois ethanol will cause the market to seek the lowest priced product.
This will be heavily dependent on transportation factors.
On the whole, Illinois ethanol production costs are competitive when compared to the
surrounding states. Its proximity to future markets, however, makes it one of the most attractive
places to build.
Note: The ability to invest in ethanol plants has benefitted farmers. There was a trend to build
farmer-owned small dry grind ethanol plants beginning in the late 1990s. Many of these projects
were farmer cooperatives; however, the large capital requirements caused a shift in farmer
investments to Limited Liability Companies having minority ownership. As construction costs
escalate and margins decrease, the industry will be a challenge for small operations.

ii
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Section 1
Introduction
This document is reprinted with updated information reflecting the changes that have occurred in
the past three years. The USDA Office of Rural Development requested that the Illinois Institute
for Rural Affairs (IIRA) update the document as part of its ongoing outreach in corn to ethanol
research. Some of the illustrations have been updated where possible; however, many of the
original tables and figures were not altered.
The Illinois Corn Growers Association (ICGA) prepared the original study for the Illinois
Department of Commerce and Economic Opportunity, USDA Office of Rural Development, and
the Illinois Department of Agriculture. The material in it reflects the ICGA’s best judgment in light
of the information available at the time of preparation. Any use which a third party makes of this
study, or any reliance on or decisions to be made based on it, are the responsibility of such third
party. The ICGA and the study’s authors accept no responsibility for damages, if any, suffered by
any third party as a result of decisions made or actions taken based on this study. Philip Shane
and Ken Kindler, who are on staff for the ICGA, wrote the original study, which was completed in
the Fall of 2003.

Study Purpose
The impact made by ethanol as an alternative fuel is positive for the economy and the
environment. Ethanol production creates a key market for U.S. corn, and it helps reduce reliance
on foreign oil supplies and improves air quality.
On the surface, it appears that Illinois has natural, comparative advantages from which to
compete for future ethanol production. Nationwide, Illinois is second in corn production and
enjoys a geographic position that is central to the nation’s population and industrial base. The
well-developed transportation infrastructure of water, rail, and interstate highways lends itself
to greater ease of transporting ethanol and its co-products. A mapping tool is available at www.
value-added.org that identifies key items for siting an ethanol plant.
This study takes the first in-depth look at ethanol demand and the possible reaction from the
Illinois agriculture industry. It is also the intent of this study to provide sufficient information for
decisionmakers to determine the viability of new ethanol plants in Illinois and the methodology
necessary to investigate specific sites. Of equal importance, this study can be a resource for
government agencies looking to assist farm groups in building ethanol plants.
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The U.S. Department of Agriculture’s Office of Rural Development, the Illinois Department of
Commerce and Economic Opportunity, and the Illinois Department of Agriculture commissioned
the Illinois Corn Growers Association (ICGA) to research and assemble information for this
extensive study. Spearheading the project from ICGA is Philip Shane, Market Development
Director, and Ken Kindler, Value Enhanced Project Director.
ICGA, a grassroots membership organization, believes Illinois is capable of utilizing its
comparative advantages to expand its role in the ethanol industry. The study examines these
aspects and offers insights into Illinois’s potential role in advancing the ethanol industry.

2
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Section 2
U.S. Ethanol Industry Profile
Historical Perspective
The foundation for understanding ethanol expansion projects begins with an industry review
from a historic context. The ethanol industry is worldwide in scope.
Ethanol was first introduced as a pervasive product as early as the Civil War. It had multiple uses,
including that of an energy source. That changed when Congress passed a Spirit Tax, which made
ethanol more expensive to use as a lantern fuel; people then turned to kerosene.
Fuel ethanol started to make a comeback before the introduction of Prohibition in 1919, after
which it was curtailed yet again. Although still produced, the Treasury Department limited
ethanol’s production permits to control beverage alcohol. To this day, the fuel alcohol industry
bears a persistent and underestimated distribution cost from this era in that all ethanol must be
“denatured” or blended with gasoline before it leaves a production site.
Ethanol continued its competition with other fuel additives to improve gasoline performance
until lead won the contest. In 1944, ethanol usage reached 600 million gallons per year as a
component for producing synthetic rubber after Japan cut off natural rubber supplies prior to
World War II. The post-war era dampened the bio-energy fervor when grain prices increased and
oil prices dropped.
Twin oil shocks and the realization that leaded gasoline was a public health hazard shifted the
focus back to ethanol and alternative energy sources in the 1970s. Congress awarded ethanol a
tax incentive, creating an economic environment that encouraged the blending of ethanol into the
nation’s fuel stream.
Additional marketing doors were opened for ethanol with the passage of the Clean Air Act in
1990. It contains a requirement that oxygenated fuels be used nationwide in highly polluted areas.
Petroleum companies initially chose a petroleum-based oxygenate, methyl tertiary butyl ether
(MTBE), which was later discovered to be a potential health threat. The widespread phase-out
of this petroleum-based oxygenate is the catalyst for today’s current expansion of the ethanol
industry. In 2006, the elimination of MTBE became a high priority after Congress refused to
indemnify refiners that used MTBE. Ethanol is the current most practical substitute oxygenate.
Consequently, the demand for ethanol has been accelerating.
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The government’s involvement should be taken into account when analyzing the costs and
benefits of participating in this industry. Ethanol production has government support, but
underlying economics are subject to policy changes and that has kept the government and the
ethanol industry heavily entwined.

Macro Forces
It may appear that the fortunes of the ethanol industry move with daily market “shocks” such
as the Middle Eastern conflict, labor unrest in Venezuela, or weather-induced price volatility in
energy commodities. There are, however, foundational macro forces at work.
The world’s limited petroleum reserves are increasingly expensive to access and the demand
for accessible petroleum is expected to increase by approximately 40 percent in the next 25
years. In addition, the record gasoline prices in 2006 are a reminder that global demand will
periodically outpace supply. The U.S. annual energy consumption continues to increase
(Figure 2-1). According to Vaclav Smil in 2005, the United States has 5 percent of the world’s
population but consumes approximately 27 percent of the world’s primary energy supply. Ours is
a hydrocarbon-based energy economy. Unfortunately, as other nations’ energy demands increase,
so will hydrocarbon prices. Bio-energy will become more competitive and will constitute a larger
percentage of our nation’s energy supply.
Figure 2-1. U.S. Annual Energy Consumption

Source: U.S. Department of Energy, Energy Information Administration 2006

Bio-energy’s role in national security has increased. The instability in oil price and the threat
of supply disruptions illustrate the vulnerability of our country’s energy supply. Our nation’s
dependence on foreign oil creates challenging foreign policy choices that could be altered if
4
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domestic options existed. Ethanol is regarded as a legitimate alternative to gasoline, even though,
at current volumes, it is not a significant substitute.
Ethanol is also considered an environmentally friendly (green) fuel that is a better choice for
transportation. It is not a contaminant to ground water, and it lacks the aromatics that harm air
quality. These attributes have been instrumental in ethanol’s rise in prominence.

U.S. Ethanol Industry
Today’s ethanol market segments and industry players emerged with gasohol in the 1970s. The
industry has experienced phenomenal growth since that time with a 17 percent compounded
annual growth rate and a current ten-year compounded annual growth rate of 9 percent. This
growth would be rare in any industry. Existing government policies, such as the federal tax credit,
the 1990 Clean Air Act, and the Energy Policy Act of 2005, have all contributed to this growth.
Corn is the feedstock for roughly 94 percent of the nation’s ethanol production. The significant
increase in ethanol production that began in 2001-2002 had a corresponding increase in the
demand for corn (Figure 2.2). The U.S. annual ethanol production now exceeds 4 billion gallons,
consuming over 1.8 billion bushels in the process.
Figure 2-2. U.S. Corn and Ethanol Production

Source: National Corn Growers and Renewable Fuels Association 2006

The ethanol industry is structured along two different processing technologies: (1) wet milling
and (2) dry milling. The large-scale wet mills are predominately public companies operated by
veteran grain processors. Dry-mill ethanol production is usually accomplished on a smaller scale
and requires a lower capital investment per gallon produced. Many dry mill plants are operated
as farmer-owned cooperatives or Limited Liability Companies (LLCs).
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These processing technologies create a unique pattern of competitive concentration. In the first
edition of this report, it was stated that 59 companies operated 77 active ethanol plants in the U.S.
By the end of 2006, three years later, the number of companies has increased to 106 operating 138
plants. All of the additional plants and capacity have been from dry mill operations.

Industry Structure – Wet Mill vs. Dry Mill
Corn converted to ethanol happens in two different fermentation processes: (1) wet milling and (2)
dry milling. Wet mill companies manufacture multiple value-added products. Their profitability is
impacted by competitive factors in multiple products. The wet milling process is more costly, but
it also yields a variety of food grade products. The “wet” reference is the initial “steeping” of the
corn in water and dilute acid. The grain separates into slurry that is then ground and processed.
The ethanol value in a wet-mill processing stream may be less than half the total value of the
co-products. Other valued-added products from wet-mill processing streams include the following:
•
•
•
•
•
•

Corn oil
Fructose corn syrup
Other sweeteners
Corn gluten feed and meal
Brewer’s yeast
Industrial starch

The gluten feed is marketed to the livestock industry, and the gluten meal is marketed to the
poultry industry.
The less costly dry milling process begins with the grinding of the corn into flour. Low moisture
content is important in this initial step. Water and enzymes are then added to the flour to convert
the starch to sugar. The process then continues under controlled temperatures, with yeast added
to begin the fermentation of the sugars into ethanol. Ethanol is the primary product of dry mill
plants and comprises 70 percent of the total revenue. The co-products, dried distillers grain with
solubles (DDGS) and carbon dioxide, tend to be treated as residual products and account for a
much smaller percentage of total revenues.

Industry Concentration
For many years, the industry operated as an oligopoly. In 2003, the top nine companies produced
80 percent of the total product, with Archer Daniels Midland (ADM) the dominant company with
approximately 45 percent of the market. In 2006, ADM’s percentage had dropped to approximately 20
percent as new facilities were built by private equity, including farmer ownership. From 1993 through
2006, plants with some percentage of farmer equity have increased from 14 to 46 (Table 2.1). In Illinois,
two ethanol plants have farmer equity, but many more are under some phase of development.
6
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Table 2-1. U.S. Ethanol Industry
Year
Total ethanol plants
Ethanol production capacity
(Million gallons per year)
Plants under construction
Capacity under construction
(Million gallons per year)
Farmer-owned plants
Farmer-owned capacity
(Million gallons per year)
Percent of total capacity that
is farmer owned
Farmer-owned plants under
construction
Farmer-owned capacity
under construction (Million
gallons per year)
Percent of total under
construction capacity
States with ethanol plants

1999

2000

2001

2002

2003

2004

2005

2006

50

54

56

61

68

72

81

95

1,701.7
5

1,748.7
6

1,921.9
6

2,347.3
13

2,706.8
11

3,100.8
15

3,643.7
16

4,336.4
31

77.0
14

91.5
18

64.7
21

390.7
25

483.0
28

598.0
33

754.0
40

1,778.0
46

293.3

340.3

473.0

645.6

796.6

1,041.1

1,388.6

1,677.1

17%

19%

25%

28%

29%

34%

38%

39%

5

3

3

10

8

12

10

4

77

60

60

335

318

447

450

187

100%
17

66%
17

71%
18

86%
19

66%
20

75%
19

60%
18

11%
20

Source: “Ethanol Industry Overview” table, Renewable Fuels Association 2007

To illustrate how quickly the industry has changed, Tables 2.2 and 2.3 identify the top-producing
companies in 2002 and 2006, respectively. In this four-year time span, significant change occurred
in the industry makeup. Only ADM is the common name between the two lists. Williams BioEnergy and A. E. Staley would still be on the 2006 list except for changes in ownership. Williams
is now Aventive and A. E. Staley is now Tate & Lyle. Other observations are the significant
increase in production capacity by 2006, the shift to dry mill fermentation, and the introduction of
international ownership with Tate & Lyle and Abengoa.
Table 2-2. Ethanol Industry Concentration – 2002
Company
Archer Daniels Midland
Williams Bio-Energy
Cargill
A. E. Staley
New Energy Corporation
High Plans Corporation
Chief Ethanol
AGP
Midwest Grain Products

Type

Plants

Type

Production (mmgy)

Public
Public
Private
Public
Private
Public
Private
Coop
Public

7
2
2
1
1
3
1
1
2

Wet & Dry
Wet & Dry
Wet
Wet
Dry
Dry
Dry
Dry
Dry

1,060
135
110
60
85
85
62
52
78

Sources: Growing Homeland Energy Security, Ethanol Industry Outlook 2002, and Renewable Fuels
Association
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Table 2-3. Ethanol Industry Concentration – 2006 (Includes Under Construction – Capacity)
Company
Archer Daniels Midland
VeraSun Energy Corporation
U.S. Bioenergy
Hawkeye Renewables LLC
ASAlliances Biofuels LLC
The Andersons, Inc.
Tate & Lyle
Aventine Renewable Energy LLC
Abengoa

Type

Plants

Type

Production Capacity (mmgy)

Public
Public
Public
Private
Private
Public
Public*
Public
Public**

7
5
6
3
3
3
2
2
4

Wet & Dry
Dry
Dry
Dry
Dry
Dry
Wet & Dry
Wet &Dry
Dry

1,345
560
500
320
300
275
210
207
198

* UK Corporation
** Spain Corporation
Source: Renewable Fuels Association 2007

Shifting Market Share
A major market share shift is occurring between the industry’s competitive groups. Dry mill
plants, driven by producer-equity participation, are capturing an increasing share of the industry
growth. In 1999, wet mills had an ethanol market share of 54 percent. That percentage has
continued to fall as all new capacity has been added from dry mills.
Dry mill cooperatives and LLCs that have farmer equity (ownership) are a significant percentage
of the industry growth in the last three years. The number of plants with farmer ownership has
increased from 28 in 2003 to 46 in 2006 (Figure 2-3). The corresponding capacity has increased to
approximately 39 percent (Figure 2-4). Together, these two illustrations suggest that the size of the
farmer-owned plants are smaller than the industry producers. It is anticipated that Illinois will
contribute to the continued growth in farmer-owned plants and production capacity.
The cooperative form of ownership is a challenge in the ethanol industry because of the enormous
front-end capital requirements. The patronage or delivery requirements of a new generation
cooperative can ensure a supply of feedstock from member owners; however, the companion
need of a large financial investment is not feasible among the same member owners. An LLC
or an equity partnership arrangement have been the two other alternatives available to corn
producers.
In 2001, Wyoming, the state that pioneered the LLC concept, enacted changes to its business
structure laws that achieve both objectives: opportunities for patronage and adequate capital
investment. Other states, including Wisconsin and Tennessee, enacted similar laws.

8
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Figure 2-3. U.S. Ethanol Plants

Source: Renewable Fuels Association 2007

Figure 2-4. U. S. Ethanol Capacity

Source: Renewable Fuels Association 2007

Renewable Fuels Standard – Energy Policy Act of 2005
Since the original printing of this document, the federal government has enacted significant
changes in policy. These policy actions are described below.
The rapid growth of ethanol capacity can be attributed to the mandates set out in the Energy Policy
Act of 2005 (HR 6). As a result of the act, ethanol became the most viable substitute for enhancing
The Economic Potential for Ethanol Expansion in Illinois
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octane in gasoline. It effectively replaces MTBE, which has been identified as a contaminant in
drinking water. The standard is a phased-in production schedule of ethanol. In 2006, the first year
of the standard, the ethanol annual production rate needed to be at 4 billion gallons—a target
that was met. In subsequent years, the production must increase by 700 millions gallons. Then, in
2012, the increase must equal the growth rate of gasoline (Figure 2-5).
Ethanol, which is derived from cellulosic biomass, is given special recognition in this standard.
A gallon of cellulosic ethanol counts as 21⁄2 gallons of ethanol towards the required production.
Figure 2-5. Ethanol Phase-In

U.S. Ethanol Industry Profile Summary
The beginning of the ethanol industry was characterized as unstable. Government policy was the
major cause for this due to both favorable and unfavorable legislation driving market forces. After
1970, ethanol production began to rise at a steady and dramatic pace and continues today, again
due to government policy.
Will the market sustain itself this time? No one can say for sure. The dynamics are different in that
energy imports comprise over 60 percent of our transportation energy needs. Energy security and
rural development are driving issues that add fuel to this debate.
Concerns over energy balances, production efficiencies, and the environment are being addressed
in a more scientific manner, which should help the ethanol industry maintain and grow its ability
to become a sustainable player in the energy market. Petroleum has been our only real source for
transportation fuel for land and air transportation, but substitute fuels are needed because of the
dwindling domestic supply, the increasing global demand, and the uncertain supply from other
producing nations. Our nation is also recognizing the various ecological impacts from consuming
hydrocarbons such as global warming and water contamination. Alternative fuels, like ethanol,
will be part of the solution.
There have been dramatic changes in the ethanol industry as it has been developing. Production
is shifting from a few large producers to a more diverse group of investors that includes local
farmer ownership. This local ownership, along with other corn producers, is providing the
grassroot strength needed to keep the government fully engaged in favorable ethanol policy as
can be attested by the proposed renewable fuels standard.
10
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This movement has already created another wave of ethanol plant construction, only this time
spearheaded by farmer cooperatives. The economic benefits from such policies have spurred rural
development wherever ethanol plants are located. It is because of the rural development potential
and the possibility of lowering government farm payments that Congress has been such a willing
partner. These issues, coupled with energy security and global warming, will continue to keep
pressure on Congress to act favorably toward ethanol legislation.
The ethanol industry has a long history of ups and downs. The current up cycle has lasted for
almost 30 years and appears to have continuing momentum due to states banning MTBE and the
message sent by the renewable fuel standard (RFS).
Ethanol has moved to “center stage” as a viable fuel source to supplement gasoline. Increased
production from improvements related to experience and from research and development will
create more volume. For example, research is being conducted to develop feasible processes for
fermentation of cellulose from plant material (biomass). Research is also underway to find and
improve on other biofuels, so there is both opportunity and a threat to the ethanol industry of the
future.

The Economic Potential for Ethanol Expansion in Illinois
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Section 3
Market Segmentation
Ethanol Use
The annual U.S. highway fuel market is approximately 140 billion gallons, of which ethanol now
constitutes just over 3 percent or approximately 4.5 billion gallons. Ethanol is predominantly
used as a blend in the nation’s fuel stream as an oxygenate to reduce carbon monoxide emissions
and to boost octane. It also reduces the air toxins from gasoline, such as benzene, by diluting
the gasoline. It can be blended up to 10 percent by volume with gasoline for use in conventional
engines. In some engines—flex fuel or alternative fuel vehicles—the percentage can be up to 85
percent ethanol by volume. This is known as E85 fuel and represents a small percentage of the
market.
The Energy Policy Act of 2005 set in motion changes to the fuel additive market that will increase
the demand for ethanol. These changes had been anticipated, and the markets were already
reacting to the changes.

Oxygenate Standards and MTBE Difficulties
The Clean Air Act of 1990 required oxygenated fuels to be sold in 13 major cities in the country.
Since that time, other cities have chosen to “opt in” to the program. The oxygenate market is
composed of two products: (1) ethanol, made primarily from corn, and (2) a petroleum-based
product called methyl tertiary butyl ether (MTBE). Petroleum companies initially chose MTBE to
meet the demands of the oxygenate market; however, companies have had second thoughts about
that decision. Evidence that MTBE has groundwater contaminating characteristics precipitated
moves by states to ban MTBE use. By 2000, 17 states had passed legislation to phase out MTBE.
California led the charge.
According to the Department of Energy’s Energy Information Administration (2006), ethanol
represented almost 50 percent of the 2005 oxygenated fuel production. The other oxygenate being
MTBE. In 1990, the Environmental Protection Agency (EPA) designated certain regions of the U.S.
as non-attainment zones with respect to carbon monoxide (CO) emissions during the wintertime
months. To reduce automotive CO emissions in non-attainment areas, the Oxygenated Fuels
program required gasoline to contain between 2.7 and 3.5 wt% oxygen during certain winter
months. This oxygen requirement has typically been met with either MTBE or ethanol.
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The Energy Policy Act of 2005 eliminated the oxygen requirement. It also set phased-in production
mandates for ethanol while not indemnifying producers of MTBE—a known contaminant of
aquifers. This effectively eliminates MTBE.
Approximately 736 million gallons of ethanol were sold annually as blend stock for reformulated
gasoline (RFG) fuels. The Clean Air Act of 1990 established the RFG market to reduce summertime
ozone by requiring 2.0 wt% oxygen in specified non-attainment areas. In 2002-2003, reformulated
fuel represented about one-third of all gasoline sold. Ethanol and MTBE competed for this
oxygenate market. In the Midwest, marketers tended to use ethanol, while the predominate usage
of MTBE was on the East and West Coasts.
The switch from MTBE to ethanol can be seen in Figure 3.1. In 1995, 35 percent of oxygenated fuel
was from ethanol. In 2005, ethanol accounted for roughly 66 percent of the oxygenate market. The
comparative benefits of ethanol and its increasing capacity are reflected in this illustration.
Figure 3-1. Oxygenate Production

Source: U.S. Department of Energy, Energy Information Administration 2006

Over the past three years, the states banning MTBE have increased from 17 to 25. The banning of
MTBE in a growing number of states is a major factor in the increasing demand for ethanol (see
Tables 3-1 and 3-2).
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State action banning the use of MTBE would translate into considerable promise for increased
ethanol use through the RFG standard. This especially will be the case if the RFG oxygen
requirements remain intact.
Table 3-1. State Bans on MTBE – 2000
Arizona
California
Colorado
Connecticut
Illinois

Indiana
Iowa
Kansas
Kentucky
Michigan

Minnesota
Missouri
Nebraska
New York
Ohio

South Dakota
Washington

Proposed State Bans on MTBE
Massachusetts
New Hampshire

New Jersey
Pennsylvania

Rhode Island
Texas

Table 3-2. MTBE Elimination Status – 2006
States with Bans
Arizona
California
Colorado
Connecticut
Illinois
Indiana
Iowa
Kansas
Kentucky

Maine
Michigan
Minnesota
Missouri
Montana
Nebraska
New Hampshire
New Jersey

Proposed Ban
New York
North Carolina
Ohio
Rhode Island
South Dakota
Vermont
Washington
Wisconsin

Delaware
Massachusetts
Pennsylvania

Maryland
Mississippi

Source: American Coalition for Ethanol 2006

MTBE has an oxygen content of 18 percent while the oxygen content in ethanol is almost twice as
much at approximately 35 percent. Based on oxygen content, one gallon of ethanol could replace
1.93 gallons of MTBE (Figure 3-2). In 2000, RFG blended gasoline totaled approximately 35 billion
gallons. MTBE use in RFG was 3.2 billion gallons, or approximately 84 percent of the RFG market.
If ethanol replaced MTBE use in RFG, it would equate to a demand of 1.66 billion gallons (that’s
assuming an equal oxygen replacement value).
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Figure 3-2. Comparison of Ethanol and MTBE as Oxygenates

Source: U.S. Department of Energy, Energy Information Administration 2000

As discussed, there is a considerable difference in oxygen content between MTBE and ethanol, so
either increased ethanol or a like amount of gasoline will be needed to account for the blended
volume reduction. Given the current capacity of U.S. refineries, it is believed that at least a portion
of this volume loss will be made up with ethanol.
Implementation of the RFG policy implies a ten-year projection for an approximate 4 billion gallon
annual ethanol market. MTBE elimination without a renewable fuel standard will drive a unique
pattern of ethanol marketing. The outstanding presumption is that ethanol use will be concentrated
in non-attainment zones, which helps outline a system of ethanol production and distribution.
Table 3-3. Federal Reformulated Gasoline Areas
Sacramento, CA
San Diego, CA
Houston, TX
Milwaukee, WI
Norfolk, VA
Philadelphia, PA

San Francisco, CA
Dallas, TX
St. Louis, MO
Covington, OH
Washington, DC
New York, NY
Boston, MA

Los Angeles, CA
Ft. Worth, TX
Chicago, IL
Louisville, KY
Baltimore, MD
Hartford, CT

Source: U.S. Department of Energy 2006

Ten Percent Blends – An Octane and Fuel Extender Market
The majority of ethanol is used in the form of a 10 percent blend. This market is simply the addition
of denatured ethanol to gasoline resulting in an octane increase of 2.5 points per gallon. The 10
percent blended fuel product emerged in the 1970s due to the phase-out requirements for lead. A
resurging use of the product is in sub-octane products. Gasoline that starts below the 87 octane level
is brought to a minimum standard for several grades of gasoline at or above the 87 octane level.
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The addition of ethanol into 10 percent blend markets also extends the fuel supply by 10 percent.
Table 3.3 and Figure 3.3 provide federal reformulated gas cities and states.
The EPA amended the RFG regulations to incorporate the Energy Policy Act of 2005. The act
removed the requirement for oxygen. It is a phased-in elimination, with California having a later
date than the rest of the country.
Figure 3-3. Reformulated Gasoline

Source: U.S. Department of Energy, Energy Information Administration 2007

Market Segmentation Summary
The largest market share for ethanol today is in the 10 percent blend segment. Over half of
ethanol’s market share falls in this category, and this is predominately in the Midwest. By 2006,
MTBE controlled approximately 34 percent of the oxygenate gasoline market. Its phase-out—due
to groundwater contamination—provides ethanol with a substantial new market level.
In 2003, California began making the shift to ethanol from MTBE. New York and Connecticut
followed California’s lead in 2004. If the rest of the states in the Northeast follow suit, the demand
for ethanol on the East Coast could exceed one billion gallons. This certainly creates a market
worth servicing and will soon become a major driver for the expansion of the ethanol industry in
the Midwest.
The Economic Potential for Ethanol Expansion in Illinois
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Section 4
Projected Demand
Ethanol Demand
Ethanol demand has steadily increased since 1982. The only exception was between the years of 1995
and 1998 when a combination of high corn prices and low crude oil prices reversed the trend. Ethanol
usage has grown in the past 21 years at an annual compounded rate of 8 percent. This demand has
been somewhat driven by the partial excise tax exemption and the blender’s tax credit. Other demand
drivers are state eliminations of MTBE in reformulated gasoline and the refiners’ use of ethanol as
an octane enhancer and gasoline extender. Several states have various forms of tax incentives to use
ethanol, and at least two states have mandated the use of ethanol in its gasoline pool.
Governmental policy has significant influence on long-term expansion prospects for the ethanol
industry. These policies will also create different scenarios that have the ability to drive specific
production, marketing, and distribution patterns across the United States.
Technology will also have a significant impact on the ethanol industry. Better enzyme digestion and
fermentation will increase the ethanol volume from corn and create markets for other feedstock
such as plant material with high cellulose content. Technology also poses a threat to the industry as
advancements are made in the development of alternative sources of fuel for vehicles. These alternative
sources, when commercially feasible, will replace gasoline as the source of power in a vehicle. Two
well-publicized alternatives are hydrogen fuel cells and electric-powered vehicles. These alternatives
are not seen as viable threats in the near term, but in the long term, they could have an impact.
In 2006, the Department of Energy forecast the U.S. demand of gasoline to increase at roughly 1.5
percent per yearlong term (Figure 4.1). Uncertainty is significant in forecasting the demand of fuel
types long term. Ethanol forecasts have been compared from several sources. First, the renewable fuel
standard (RFS) set out in the Energy Policy Act of 2005 is a mandate, but it is portrayed as a forecast in
Figure 4.2—in part because the mandate includes long-term percentage increases that are tied to the
annual increase of gasoline. The DOE forecast apparently factors in the replacement of MTBE and nearterm high demand for ethanol followed by increases in compliance with the RFS mandate. The USDA
forecast is based on the forecast of corn used for fuel and converted at a rate of 2.8 gallons per bushel.
The USDA forecast, based on corn to ethanol, illustrates the most aggressive increase in the near
term. The forecast is in bushels and was converted to gallons using 2.8 gallons per bushel as
the conversion ratio. This rapid increase can be supported by the fact that—at the beginning of
2007—the existing plus under-construction plants represent a capacity of just over 11.5 billion
gallons per year. This means that before the end of 2007, the industry will have already established
The Economic Potential for Ethanol Expansion in Illinois

19

capacity well beyond the mandated 7.5 billion targets in 2012 and will have exceeded the forecasted
requirement in 2030. The major question is what happens beyond 2007. In Illinois alone, there are
air permit requests for an additional 4 billion gallons per year that are not reflected in the forecast.
Figure 4-1. Motor Fuel Forecast

Source: Data from USDA and DOE 2006

Figure 4-2. Ethanol Forecast

Source: Data from USDA and DOE 2006
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Distillers Grains Demand
The production of ethanol from dry mill plants creates two co-products: (1) carbon dioxide (CO2)
and (2) distillers grains. At the present time, there is not a market for additional CO2; however,
distillers grains do have a market as feed for livestock and other animals—both on a regional
basis and as an export. An additional co-product will be oil as ethanol producers look to extract
the oil on the front-end or the back-end of the fermentation.
Distillers grains can be sold wet (70-45% moisture) or dried (10% moisture). Dried distillers grains
allow for a long-term shelf life and the ability to ship longer distances. This discussion addresses
distillers grains from a dry-grind ethanol plant perspective since, in Illinois, all new capacity
under construction or proposed is from this type of plant. Dry mill plants process only the corn’s
starch, through fermentation, leaving cellulose, solubles, and water. Wet Distillers Grains (WDG)
can be sold locally as feed to beef and dairy operations. It is limited to local use because of the
short shelf life (spoilage) and the transportation cost. When the distillers grains, along with the
other soluble material, are dried to 10 percent moisture, it is labeled as dried distillers grains
with solubles (DDGS). Again, the majority of DDGS is marketed to the beef and dairy industry,
but the pork and poultry producers are expected to purchase much more in the future. The rapid
expansion of ethanol production will also result in the rapid expansion of DDGS. A concern with
the ethanol expansion has been the DDGS market. Currently, the price of DDGS contributes to the
profit of a plant. A surplus of product will change the profitability of a plant.
Ideally, if distillers grains could be marketed wet, without driving off the moisture, then energy
costs for a plant would be reduced. Unfortunately, the demand for this type of feed is not
sufficient within short distances from the plant in order to make this feasible. Two shortcomings
are the short shelf life and the relatively high transportation cost since water will be a significant
portion of the weight.
The U.S. produced close to 12 million tons of DDGS in 2006. Exports have increased, doubling
from 2003 to 2006 to 1.2 million tons, or roughly 10% of the total production. Figure 4-3 illustrates
the markets for U.S. exports from 2004 to 2006. Mexico and East Asia have experienced rapid
growth in imports from the U.S. Countries in East Asia include Taiwan, Japan, Korea, Vietnam,
Thailand, Malaysia, Indonesia, and the Philippines.
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Figure 4-3. Regions Importing DDGS (2004-2006)

Source: U.S. Grains Council

The U.S. Grain Council is focusing heavily on Southeast Asia and China because of the expected
growth in pork, broiler, and egg production in that region. By 2012, pork and broiler production
in China is to increase by 23.1% and 32.3%, respectively. Asia as a whole is projected to produce
63% of the world’s eggs in 2012. Increased education as to how to include DDGS in the diets of
those animals would increase the export market.
On the domestic side, markets should also continue to expand. According to published data,
DDGS consumption is primarily in dairy and beef production (combined about 80%), with swine
consuming most of the remainder. In Illinois, hog production is over four million annually, so
even with small rations, the potential market is respectable. Information is available from the
University of Minnesota and the National Corn Growers Association on suitable rations for each
type of livestock.
DDGS is increasing as a viable substitute for corn. The fermentation of three bushels of corn yields
one bushel of DDGS by weight, so the net loss in feed is two bushels for every three delivered to
an ethanol plant. The DDGS then leaves the plant and replaces corn in the livestock diet. There
does not appear to be evidence that increased DDGS is increasing livestock numbers. In fact, in
Iowa, the number of cattle is down from 2003 (Figure 4-4). The most likely scenario is that DDGS
acceptance will continue to increase and that it will represent a fraction of the diet of a growing
number of animals.
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Figure 4-4. Cattle on Feed

Source: USDA 2007

Several non-feed concepts have been considered such as fuel, fertilizer, fiber board, and bird feed.
The thermal energy content of DDGS is higher than corn (Table 4-1). The results were the work
of the Agriculture Utilization Research Institute. The dry matter is an estimate from a calculation
based on the measured thermal content with the measured moisture. As a comparison, Illinois
coal has an average BTU content of 12,000 BTUs per pound. Corn stoves and wood pellet stoves
are sold in the residential market primarily as space heaters. DDG and hardwood pellets both
have very low ash content, which is ideal for fuel.
Table 4-1. Thermal Content
Commodity
DDGS
DDG
Corn-shell
Hardwood pellets

Moisture

BTU/lb

Dry Matter

9.27%
13.35%
13.43%
7.08%

8,459
8,473
6,924
7,955

9,422
9,848
8,100
8,573

Source: AURI Fuels Initiative 2005

In 2004, the National Agricultural Statistics Service (NASS), the Iowa State Statistical Office,
and the U.S. Department of Agriculture conducted a national survey to gather distillers grain
information from ethanol producers. The response rate was 29 percent. The data gathered serves
as a reasonable estimate of distillers grain market-related activity (Figure 4-5). Based on the
survey response, the majority of distillers grains were marketed as livestock feed. The percentage
increased significantly in just a one-year time period. The additional supply of DDGS does not
appear to change the demographic of livestock. Instead, it appears that the percentage of animals
that consume DDGS as part of their diet will increase.
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Figure 4-5. NASS 2004 National Distillers Grains Summary
Distillers Grains (Initial Point of Sale)

Sources: NASS, Iowa State Statistical Office, USDA 2006

Illinois DDGS Forecast Scenario
Assumptions
• 1 billion gallons of new ethanol production
• Cattle consumption – average .75 pounds per day per cow
• Swine consumption – average 1 pound per day per hog

Output
• 3.2 billion tons DDGS per year
• .55 billion tons consumed as animal feed
• 2.7 billion tons exported
Illinois has approximately 4.5 billion gallons of capacity currently in the permit process. It is not
certain how many of the plants will be ultimately built, but a reasonable assumption is that a
billion gallons of new production will be added in the next two to three years. The majority of the
DDGS produced will most likely be exported.
There is potential for a portion of the DDGS to be consumed by local livestock. Published
information suggests that DDGS is a good option for a portion of the diet of both cattle and hogs.
In a report issued by the National Corn Growers Association in 2004, 10 to 20 percent can be
included in beef diets. The same report stated that swine could have a range of 20 to 50 percent
included in their diet—dependent on maturity and whether the sows are gestating or lactating.
The forecast scenario assumes only replacing 15 percent of corn in cattle rations and 20 percent of
the corn in the swines’ rations.
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Corn Oil – Food Grade and Fuel Feedstock
The industry is developing techniques to extract the oil from the dry mill operation. This oil
will provide additional value to the overall operation. A process known as fractionation can be
undertaken prior to cooking fermentation that extracts the oil as food grade quality—just as wet
mills do routinely. Another option is to extract the oil from the syrup at the back-end of the dry
mill process. The oil is extracted through a hydro cyclone centrifuge process, which is currently
less costly than fractionation. The oil is not food grade but is suitable to be used as fuel such as
bio-diesel. The process can be tuned to customize the amount of oil (fat) to be included in the
DDGS. Removing a portion of the oil may satisfy more livestock producers.
Another issue to consider is the overall quality of the DDGS output. It is likely that surplus
will create competition based on both quality and price. Customized product for diets is just
one factor. Another factor will be reliable transportation, especially when long distance rail is
involved. More control is likely with local transportation. Additionally, DDGS can draw moisture
and so summertime humidity may create caking or clumping in long commutes, which makes
offloading an issue.

Other Demand Factors
• Reduced Sulfur – Regulations requiring the reduction of sulfur in refined petroleum
products could provide an ethanol market boost. Sulfur reduction in gasoline will require an
octane increase. The resulting boost in ethanol demand could parallel the market response
experienced with the elimination of lead from gasoline.
• Global Warming – The role of fuel ethanol in the reduction of global warming is becoming more
evident on an international level. Multiple studies by groups such as the Department of Energy
(2007), Argonne National Laboratory (2005), and the USDA (2002) have confirmed ethanol’s
positive net energy balance. Ethanol is expected to play an important future role in greenhouse
gases and carbon sequestration. A life-cycle analysis of greenhouse gases, such as CO2, is in
balance with the use of ethanol as the CO2 returns to the corn plant during photosynthesis. In
no-till farming operations, carbon can be sequestered in the soil for future use.
• Volume Replacement of 11 Percent MTBE with 5.7 Percent Ethanol – While ethanol can
be used as a 10 percent blend, 5.7 percent is all that is required to meet the RFG oxygenate
standard. No oil refineries have been built in the U.S. since the 1970s, so ethanol may play a
part in making up this supply shortage.

Deterrents to Demand Growth
• Political – An erosion of political support remains the biggest risk to projected industry
growth. Urban politicians in coastal states have not embraced ethanol legislation and
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legislators from MTBE-producing states are not giving up on the petroleum-based additive.
The scientific debate on MTBE’s environmental impact continues. Proponents of MTBE blame
leaky underground fuel tanks as the course for water quality problems, and they note the
situation could be fixed with tank leakage monitoring systems.
• Technological – Major breakthroughs in engine fuel efficiency could impact the projected
nation’s fuel use, and ethanol demand would parallel. For example, an acceleration of fuel
cell technology into commercialization would require a rebalancing of gasoline and ethanol
production.
• Deflationary Energy Prices – The price of ethanol has historically paralleled prices of gasoline
in the energy sector. In spite of mandated use, a sustained period of low energy prices would
tend to depress ethanol values. Although energy prices may not affect the ultimate demand for
ethanol, persistent low price signals would slow the construction of new capacity.

Ethanol Capacity Implications
Existing U.S. plants operating at full capacity could produce 2.7 billion gallons of ethanol per year.
The elimination of MTBE implies a minimum industry capacity expansion of 1.3 billion gallons.
Implementation of an RFS would require a 5.0 billion gallon demand, thus creating a 2.3 billion
gallon gap between demand and existing supply.
Other forces, such as sulfur reduction and needed gasoline volume replacement, could take
demand even higher. Sulfur reduction alone would increase the demand by 500 million gallons.
Obviously, this is a sizable industry shortfall from current U.S. producing capabilities.

Projected Demand Summary
Increased demand for ethanol is coming from several fronts. MTBE bans, a federal renewable
fuels standard, and sulfur reduction all add to the probability that the ethanol market will grow.
Detractions or deterrents to the market could come from a change in federal policy such as the
elimination of the USDA Bioenergy Program and the expiration of the federal tax credit in 2007.
As new plants are coming online rapidly, there is bound to be short-term overproduction prior
to the full implementation of the new potential ethanol markets. Farmer cooperative boards and
plant managers will need to recognize these risks and plan accordingly.
The increase in supply is a given, but the increase in demand is uncertain since animal diets must
be changed to accommodate the increased volume. It appears that the pork industry is accepting
DDGS as a supplement in swine diets. Also, the export market appears steady but growth is
uncertain.
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Section 5
Industry Expansion Capacity
Processes and Sources for Ethanol Expansion
Increased demand for ethanol is being met by building new or expanding dry mill plants. In
January 2007, there were 76 plants under construction nationwide and 112 plants in operation.
Corn makes up at least 95 percent of the feedstock for production. Of the 76 facilities under
construction, only one is a wet mill facility.
Technology will also play a role in improving plant efficiencies and in the development of other
viable feedstocks. Cellulosic biomass is the focus of biofuel research because of the enormous
quantities of cellulosic matter that could be utilized.
In Illinois, there are six plants producing about 800 million gallons of ethanol per year. There are
four in construction with a capacity of 260 million gallons and an additional 45 in some stage of
development with a capacity of over 4.5 billion gallons.
Evolving policy may be beneficial to some industry groups. In particular, state and federal
incentives, such as the USDA Bioenergy Program, the Small Producers Tax Credit, and production
incentives, tend to be targeted toward creating an economic advantage for smaller production
units or cooperatives. (See Appendix I for details on the Bioenergy Program.)
Future ethanol supply will come from the following:
• Wet mill plants
• Dry mill plants
• Ethanol imports
• Cellulose

U.S. Fuel Ethanol – Wet Mill Industry
In 2003, the majority of the U.S. ethanol supply was produced by the wet mill industry. The
following table describes the current key players in the milling and ethanol industry:
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Table 5-1. Ethanol Wet Mill Industry Profile, January 2007
ADM

Cargill

Tate & Lyle

Aventine

Market capitalization

$23.3 billion

$13.8 billion*

$5.4 billion**

$0.64 billion

Annual ethanol production

1,060 mil gal

130 mil gal

65 mil gal

157 mil gal

Decatur, IL
Clinton, IA
Cedar Rapids, IA
Peoria, IL
Columbus, NE
Marshall, MN

Eddyville, IA

Loudon, TN

Pekin, IL

Plants

Blair, NE

Source: Annual reports, Renewable Fuels Association
* Cargill Net Worth
**converted from British £

U.S. Fuel Ethanol – Wet Mill Production Locations
The largest U.S. wet mill plants are located in Illinois and Iowa (Figure 5-1) and are under the
ownership of Archer Daniels Midland (ADM). Aventine, Tate & Lyle, and Cargill make up the
balance of wet mill production. Expected first-phase completion of Tate & Lyle’s wet mill in
Fort Dodge, Iowa, is March 2009.
Figure 5-1. U.S. Wet Mill Processing Plants

Source: Renewable Fuels Association 2007
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Prospects for Wet Mill Growth
This analysis requires individual strategic assumptions about the four major participants—ADM,
Aventine*, Cargill, and Tate & Lyle:
1. ADM
With its acquisition of Minnesota Corn Refiners in 2002, ADM currently holds about 45 percent
of the industry’s market share. This high market share position results in somewhat limited
industry expansion possibilities due to concerns of monopolistic market concentration. ADM’s
public pronouncements on the subject suggest new expansions to come from existing locations
where there is expected to be less public resistance to the company’s marketing power.
2. Aventine Renewable Energy, Inc
Aventine now has both a dry mill and a wet mill in Pekin, with total nameplate capacity of
157 million gallons annually. In addition to ethanol, the new Pekin dry mill will generate
dried distillers grains with solubles (DDGS), a protein used in animal feed. Other bio- and
co-products produced at its mills in Pekin include corn gluten feed, corn gluten meal,
condensed corn distillers with solubles (both wet and dry), corn germ, and Kosher and
Chametz free brewer’s yeast. The production of ethanol also yields CO2. These products are
sold for various uses into large commodity markets for both human and animal consumption.
*Aventine bought Williams Bio-Energy ethanol production industry.
3. Cargill
Cargill participates in the ethanol industry, but it is neither as integrated nor as committed as
ADM. Cargill is a potential, yet distant, threat to ethanol expansion. It may want to increase its
wet grinding capabilities to produce more poly-lactic acid for its bio-plastics program. Should
this occur, ethanol production as a byproduct could increase.
4. Tate & Lyle (formerly A. E. Staley)
Ethanol comprises a small percentage of the corn processing product mix. It is a more
dominant player in the starch, sweetener, and corn oil markets and has ties to the DuPont
Company’s process for future fiber production made from corn starch.

Limits to Building “Greenfield” Wet Mill Ethanol Plants
Realistically, there are sizable constraints to wet mill expansion, particularly “Greenfield” projects.
The time frame to build a wet mill facility is a minimum of two to three years. The past market
uncertainty associated with ethanol demand makes this high-capital investment risky.
• Limited Co-Product Markets
The ability to switch between the production of starch, sweeteners, and ethanol is losing its
advantage due to the mature markets for starch and sweeteners. Other co-products from a
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wet mill production facility, such as Vitamin E and lysine, have limited growth potential. One
world-scale facility has the ability to potentially produce enough to satisfy these markets.
• Need to Amortize Beyond Proposed Length of Legislation
Wet mill plants tend to have a large capacity for production; it is common to find capacities
of at least 100 million gallons per year. Due to size and flexibility, wet mill plants cost
approximately $2.50 per gallon of production. The huge capital cost versus the profit margin
indicates that amortization of the facility would require a longer period of time to recuperate
the costs. The current legislation concerning the federal excise tax credit is scheduled to expire
in 2007, which makes the recovery of capital cost an inherent risk.
• Capital Thresholds
The capital required to build a wet mill facility is about twice that of a dry grind process
plant due to the fractionation difference in the corn process. This is the main reason farmer
cooperatives tend to build dry grind ethanol plants. Raising the capital to build a wet mill
plant is difficult, even for large established companies.
Investors are reluctant to commit the capital required to build these facilities, especially with
the uncertainty in the marketplace due to the dependence on federal government subsidies and
beneficial legislation.
There are peripheral effects of Cargill and Tate & Lyle in the wet milling industry, with huge
amounts of corn gluten feed and meal already headed to the export market. Most of these
products are shipped to the European Union. This limited market makes it harder for a new
ethanol production entrant to find a home for these feed products. The price of other competing
products, such as fructose, starch, and oil, has a direct bearing on how the product mix is shifted.
Companies often shift their production plans as the profit margin increases for products other
than ethanol.

U.S. Fuel Ethanol – Dry Mill Process
The dry grind process for producing fuel grade ethanol is much simpler than that of a wet mill
process. In basic terms, the corn is ground, enzymes and yeast are added, and then a fermentation
process makes alcohol (see Figure 5-2). The recovered alcohol is distilled, and the mash is dried
and sold as livestock feed.
The ethanol industry has expanded at an accelerated pace since 1999. Most of this expansion is
occurring in the dry grind industry. This pace is causing some disruptions in ethanol and DDGS
pricing due to the amount of available supply versus current demand. Plant size varies due to
state production incentives, producer support in ownership, leadership involvement in initiating
plant construction, and federal programs. The majority of plants are located in the western and
northern areas of the Midwest.
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Figure 5-2. Conventional Dry Grind Corn Processing

The potential expansion of ethanol production in Illinois is significant. There are currently seven
producing plants in Illinois. Based on information available from the Illinois EPA in 2007, there
are 48 additional permit requests for greenfield sites through mid-January of 2007. Some permits
have been issued while others are under review. The capacity these 48 permits represent is over
4.7 billion gallons of ethanol. Figure 5-3 illustrates the location of existing and proposed plants. It
is unlikely that all sites will be built considering the volatility of corn and ethanol prices coupled
with the close proximity to one another of some of the plants. Transportation may also be a
disadvantage for some locations. The Illinois River appears to be a comparative advantage based
on existing and proposed sites. Surprisingly, the Mississippi River, with its enormous length, does
not appear to be a significant influence for siting—especially in situations where the Illinois River
is a reasonable alternative.
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Figure 5-3. Existing and Proposed Ethanol Facilities in Illinois

Source: Illinois EPA 2007

Farmer-Owned Ethanol Plants
Farmers produce the corn and are therefore the primary supplier to an ethanol plant since
corn is the feedstock of choice in producing ethanol. Ownership in the ethanol plant can create
additional value to the farm operation in two ways: (1) revenue from the sale of ethanol into the
petroleum market and (2) revenue from the sale of the co-product, DDGS, which is sold in the
region as animal feed or is exported for the same use. DDGS is a substitute for corn in certain
animal’s diets—primarily cattle—so the input and part of the output of an ethanol plant are part
of the agriculture industry. Farmers’ experiences and backgrounds make them well-suited for
understanding and functioning within this business. Like all businesses, though, there are risks.
The inputs and outputs of an ethanol plant are commodities and are subject to changes in price
that can be dramatic and sudden. In 2006, corn prices began a significant upward increase that
was welcome news for farmers but not welcome news for ethanol plants that purchase corn. From
an agriculture perspective, the integration of corn and ethanol creates market diversification and
can benefit a corn producer.
Ownership is typically as a New Generation Cooperative (NGC) or as a Limited Liability
Company (LLC). An NGC requires its member owners to supply corn to the facility through
patronage. This guarantees that corn is available and presumably at a set price as defined in the
bylaws of the NGC. The major drawback of the NGC form of ownership is that insufficient capital
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exists to build and run a plant. A significant equity partner is usually required so, at best, the
NGC will have part ownership of the facility.
The LLC form does not require patronage and a farmer shareholder does not have the obligation
to deliver corn; however, the organizational bylaws may have certain incentives available for
farmer shareholders who supply corn to the plant.
Either way, an important point is that farmers now have the opportunity to own shares in a
business that is downstream of their farming operation as opposed to being strictly a supplier.
Important considerations include the following:

Advantages
• Feedstock
Most farmer-owned cooperatives are located close to a feedstock supply. This lessens
transportation charges for the feedstock and allows for a narrow corn basis, thus reducing the
price of corn. Customers of DDGS are generally more local as well. This results in a lowering
of the transportation charge for moving this product to the end users, which are generally
dairy or beef producers.
• Environment
Farmer-owned cooperatives tend to be more rural, so there are less nuisance problems with
neighbors. These problems can include fermentation odors, transportation and dust problems,
noise, and the sight of tall tanks.
• Rural Development
Opportunities for rural development connected with farmer-owned cooperatives are exciting
because of the ripple effects that strengthen the local economy. The existence of these types of
ethanol plants tends to raise the price of corn to local farmers, who consequently spend more
dollars on farm equipment and services. Local merchants spend increased dollars on local
services such as transportation, gasoline, insurance, banking, hardware stores, etc. Increased
employment increases housing demand and brings in retail stores, etc.

Disadvantages
• Capital
The capital cost of building a dry grind ethanol plant has increased in recent years. The cost
range is $1.50 to over $2.00 per gallon, so the capital required to build a 100-million-gallon
dry grind ethanol plant can be in the $200 million range with rail access included. Plant
construction costs are subject to escalation due to increased demand in new or expanded
facilities.
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Lenders usually require 35 to 40 percent equity in the project before the financial institution
is willing to fund the balance. A lender may also require a guarantee of delivery for at least
a portion of the required feedstock. Raising equity in a small community can become quite
difficult. Finding enough private investors or farmers willing to make this commitment is
tenuous.
• Markets
It is difficult to locate a rural ethanol plant near a sizeable demand market. Large populations
are needed to use the amount of ethanol produced from one mid-size plant, which would be
one producing 30 million gallons per year. Ethanol is blended with gasoline at the 10 percent
level for most markets. A 30-million-gallon ethanol plant could therefore supply enough
ethanol to produce 300 million gallons of blended fuel. A large market and market share are
required to accommodate this production amount.
CO2 markets are most likely not available for farmer-owned cooperatives. This market
generally goes to large wet millers who can take advantage of economies of scale.
Transportation charges and the amount of CO2 produced are the key issues here. Location of a
farmer-owned ethanol cooperative next to a soft drink bottling company, for example, would
make this a more viable opportunity.
• Infrastructure
Overall, rural communities in Illinois have good infrastructure such as roads, electricity,
natural gas, and water; however, some regions are better than others. For example, easy access
to rivers and railroads is a significant advantage. Interstate access is important, but it is not
critical. On the other hand, moving product on Class I roads that allow for 80,000-pound
loads is very important. These roads should allow access year-round without lower weight
limitations.
Rail access is important for long distance product transportation. When the market distance is
more than 500 miles or when a large volume needs to be transported, rail may be the cheaper
transportation mode. Class I rail provides for heavier load limits, a minimum of switching
fees, unit trains, and possibly direct service. Rail may be needed to deliver corn to the plant
or ethanol and DDGS from the plant. Successful ethanol plants know the product market
locations and the most economical form of transportation. Having the option of more than one
delivery method stimulates competition among transporters.
River transportation helps provide access to nontraditional markets such as the East and West
Coasts. Both of these coastal areas have huge population centers that may require large amounts
of ethanol in the future. Although rail transportation can provide the means to deliver product to
these areas, competition from river transportation can play a major role. A barge can hold several
times more product amount than one rail car. On the other hand, river transportation is at the
mercy of winter weather, which could hamper delivery of the product for weeks.
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• Utilities
Natural gas pipelines are a critical element of ethanol production. If natural gas is not used,
some other form of energy, like coal, propane, or oil, will be needed. Natural gas will most
likely become the energy choice. An ethanol plant may generate its own electricity and steam;
however, installation of a back-up system will be needed. It is important to locate the facility
close to a pipeline capable of handling the ethanol plant needs.
Purchased electricity will require adequate transmission lines. With current deregulation in
Illinois, the issues of service provider, transmission lines, and connection must be satisfied to
keep costs and service in line with expectations. Failure to recognize these difficulties and the
number of requirements and options available could hinder a plant’s profitability for some
time.
Water is a major input to ethanol production. According to the paper “Water Use by
Ethanol Plants: Potential Challenges,” which was released in October 2006 by the Institute
for Agriculture and Trade Policy (IATP), four gallons of water per gallon of ethanol is a
good estimate with the current technology. The amount of water used is decreasing with
advancements in technology. The water may require treatment to account for iron, sulfur, etc.,
and corrections should be considered as to how this will affect production demands. It must be
taken into account whether one or more wells will need to be drilled, or if a municipality can
provide water at a minimal cost.
The closer an ethanol plant is located to an industrial park or other similar infrastructure, the
more profitable the plant is likely to operate. Not all rural communities will be able to provide
these services. A cost analysis of the infrastructure should be made with a feasibility study or
business plan to determine the best location for the production facility.

Existing Dry Mills
Most Midwest dry grind ethanol plants being built now are designed to produce 100 million
gallons per year. Just three years ago, plants were built to produce 15 million to 50 million gallons
per year. Smaller plants in Missouri, Minnesota, South Dakota, and Nebraska were built based on
production incentives offered by the state government. In general, a state paid the farmer-owned
cooperative ethanol producer $0.20 per bushel for each bushel of feedstock that was consumed by
the ethanol plant up to a maximum of 15 million gallons of production of ethanol per year.
These plants were initially built to produce 15 million gallons; however, some plants expanded
to increase efficiency once time expired for production incentives. Other plants in the 30- to
40-million-gallon size were built to take advantage of the economies of scale. When producing
ethanol beyond the 30-million-gallon-per-year-mark, the cost of production drops dramatically.

The Economic Potential for Ethanol Expansion in Illinois

35

As plants grow in size, especially beyond 40 million gallons, the difficulty of raising equity grows
proportionally. To extract beyond $15 million from farmer investors in a 50-mile radius of the
proposed ethanol plant is very difficult. The project’s construction and operating success is reliant
on building the size of plant relative to the amount of capital that can be raised.

New Entrants
It is difficult to determine if new entrants will be attracted to proposed industry growth.
Petroleum and chemical companies may be significant players in the future. Dupont and British
Petroleum are investing in new technology related to biofuels. The assumption has been made in
the past that the petroleum and chemical companies lack the understanding of the grain industry,
its production, pricing, and movement, and also the lack of complete control over supply. Joint
ventures, fractional ownership, and patent rights are all real possibilities for participation by this
sector.
Grain-related companies, such as Monsanto or DuPont’s Pioneer, also have the potential to
participate in the business. Ethanol facilities could process genetically modified varieties with
little consequence; however, this would not be a core business for these companies so interest is
probably limited.
Dry mill producers could conceivably produce ethanol to enhance their operation without
disrupting their corn business. Dry millers who process grain for grits, germ for oil, and starch
and protein components for human nutrition programs produce a product called hominy. This
low-valued livestock feed product contains a fair amount of starch, which could be converted to
ethanol.
Dry millers separate grain into component parts, so the size of a fermentation vessel could be
reduced, lowering the amount of capital cost required for ethanol production. Some dry mill
processors are large, processing 100,000 bushels of corn per day, and could have the economies
of scale to make ethanol production profitable. Inherent infrastructure coupled with marketing
expertise should allow for retrofitting dry mill plants to co-exist with a dry grind ethanol plant.
Food manufacturing companies have process streams that will support small amounts of ethanol
production; however, the capital cost to ferment waste sugar and starch streams will probably not
justify construction of an ethanol plant. These companies could partner with an existing ethanol
plant to process waste streams.
Cellulose processors are also potential entrants into the ethanol market. Cellulose can be derived
from woody products; municipal solid waste; and agricultural waste such as corn stover, wheat
straw, switch grass, fruit peelings, etc. Several companies are experimenting with this technology,
including the ethanol industry itself.

36

The Economic Potential for Ethanol Expansion in Illinois

Wet mill plants will be one of the first users of the fiber fermentation technology, which converts
corn kernel fiber to ethanol. This will increase production of ethanol from a bushel of corn by
about 20 percent. It is uncertain how long it will take this technology to enter the ethanol industry.
Enzyme development at an economical cost is a major hurdle to the successful completion of this
technology. Because there are no new cellulose-to-ethanol plants under construction at this time
and the cost of ethanol from fiber fermentation versus corn fermentation is substantially more,
fiber fermentation is most likely still seven to ten years away from production.
Figure 5-4 shows the potential for ethanol demand under an MTBE ban and a renewable fuels
mandate. It also lists existing plant capacity, expansion, and new construction. There is the
potential of a 5-billion-gallon market in 2012 under a renewable fuels mandate. Ethanol’s current
production capacity is 2.7 billion gallons, so the industry will need to double its production
within the next nine years.
Figure 5-4. New Dry Grind Ethanol Plants
Reasonably certain prospects
for a growing market

Limited threat from existing
competitors

Dry grind
ethanol production is a good
opportunity for producers

Limited opportunity for new
entrants

Favorable policy incentives

Future ethanol production expansion is expected in the dry grind facilities. Given the size ranges
of existing plants, the industry will likely need 20 to 50 new plants to meet current projected
demand by 2012. Future sections of this study discuss where these plants will be best built.

U.S. Ethanol Import Potential
Ethanol production outside the U.S. borders occurs mainly in Brazil, the Caribbean Basin, and
Canada. China could become a major producer of ethanol in a few years due to the construction
of a world-class facility; however, it is more likely that China’s ethanol production will remain
within its borders.
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Brazil
The expansion of Brazil’s sugar cane growth will increase production of ethanol to 6.87 billion
gallons annually by 2010, up from the current production of around 4.23 billion gallons annually.
Brazil is already the world’s top exporter of ethanol and produces about as much ethanol as the
U.S. Since this production comes from sugar cane, it is not limited by feedstock supply. Ethanol
production from sugar cane is determined by ethanol and world sugar prices. As sugar prices
increase, more sugar cane is shifted into that market.
While Brazil has exported some ethanol to the U.S. market, it is not likely that any sizeable
amount of ethanol will be imported. In January 2002, the Brazilian government raised the
minimum blending rate of ethanol in gasoline from 22 to 24 percent. Further consideration is
being given to raise the blend rate to 26 percent to boost the demand for ethanol.
Brazilian ethanol imports remain low because of an imputed tariff by the U.S. While Brazilian
ethanol can qualify for a partial excise tax reduction on motor fuels tax in the U.S., the imported
ethanol is subject to a $0.54 per gallon tariff. This, coupled with transportation charges to get the
ethanol into U.S. ports, makes Brazilian ethanol less competitive.

Caribbean Basin
The Caribbean Basin Initiative (CBI) allows imports (up to 7% of U.S. ethanol production by
volume) of fuel grade ethanol to be shipped into the U.S. duty-free. This ethanol is produced by
Caribbean countries which import wine and redistill it into fuel-grade ethanol before shipping it
to the U.S. Based on current U.S. production, CBI ethanol imports could amount to as much as 154
million gallons. Because of logistics, the bulk of this imported ethanol will be shipped to ports in
California. In recent years, U.S. imports of CBI ethanol have been about half of the total amount
allowed.

Canada
Canada’s current production capacity of fuel ethanol amounts to about 75 million gallons per
year while construction that will allow for an additional 153 million is underway. Canada uses its
production domestically.

Cellulose
Cellulose is a polymer of glucose and therefore can be fermented into ethanol. Cellulose is a
significant component of plants, so it holds great potential as a feedstock for ethanol. Technical
advances are needed to make the conversion from biomass to biofuel feasible. The time needed
to break down these complex sugars is much more than is needed to convert starch to ethanol.
Corn is primarily starch, but it also contains cellulose. Currently, fermentation of corn is only of
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the starch component. The distillers grains are a potential source of more ethanol. Research is
underway to make the conversion of corn kernel cellulose feasible in the primary fermentation of
the starch.
The conversion process starts with a thermochemical treatment followed by an enzyme treatment
to break down matter to sugars and then fermentation with yeast. This process takes at least
twice as long as the simple fermentation of starch. It is not feasible, therefore, to have corn kernel
cellulose and starch converted to ethanol in the same processing cycle.
Table 5-2. Corn to Ethanol Yield per Bushel
Ethanol

Gluten Feed

Gluten Meal

Corn Oil

2.8 gal.

13.5 lbs

2.6 lbs

1.5 lbs

The gluten feed and meal is cellulose that represents an additional 10 to 11 percent of ethanol
per bushel; therefore, technical advances should result in 3.1 gallons of ethanol per bushel.
Additionally, the oil can be used to make biodiesel. A bushel of corn yields an average of products
seen in Table 5-2.
Cellulosic biomass from wood waste, corn stover, and other energy-plant crops represents a
significant feedstock for future ethanol production. The importance of this feedstock is recognized
in the Energy Policy Act of 2005 (Table 5-3). It is mandated that, by 2013, 250 million gallons of
ethanol must come from cellulose. In the long term, cellulose has the potential to yield more
ethanol than currently is produced from starch. Distillers grains and corn stover could contribute
more ethanol than is currently fermented from the corn kernel starch. A key uncertainty in the
cellulosic research is the future use of distillers grains. Will it be more valued as feed or will its
incremental value be in additional fuel?
Table 5-3. Comparison of Feedstock
Corn (starch)
Switchgrass
Corn stover + Distillers grains

Tons/acre

Gal./acre

4.5
10.0

416.0
800.0
700.0

Source: DOE Office of Science 2005

Industry Expansion Capacity Summary
The ethanol industry seems poised to expand based on the elimination of MTBE and the passage
of the renewable fuels standard (RFS) calling for 7.5 bn gallons of ethanol per year by 2012.
The expansion will most likely come from existing industry players. There is a risk that rapid
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expansion leads to surplus ethanol and a resultant softening of price. A potential outcome of this
scenario is fewer owner-operators through industry consolidations.
Raising capital for farmer cooperatives and LLCs remains the biggest hurdle to building rural
ethanol plants. Current grant programs can help by funding feasibility studies and business
plans, but construction will require significant equity and or loans.
As federal programs move closer to expiring (federal tax credit – 2007; CCC Bio-Energy program –
yearly appropriations), the risk to capital investment becomes greater. Substantial yearly increases
to production exceeding demand will dampen the market at least temporarily and may cause cash
flow problems to capital repayment schedules. If ethanol producers plan for these events, then their
effects can be minimized.
Table 5.4 is a snapshot of the construction activity in late 2006. Included are seven companies
building or expanding ethanol facilities in Illinois. Three of the companies, Patriot Renewable Fuels,
LLC, Central Illinois Energy, LLC, and Illinois River Energy, LLC have farmer ownership.
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Table 5-4. Dry Grind Ethanol Plants Under Construction (Based on mmgy)
Company

Location

VeraSun Energy Corporation
Archer Daniels Midland
U.S. BioEnergy Corp.
Renew Energy
Northeast Biofuels
Arkalon Energy, LLC
CassCo Amaizing Energy, LLC
Platinum Ethanol, LLC
Southwest Iowa Renewable Energy, LLC
The Andersons Clymers Ethanol, LLC
The Andersons Marathon Ethanol, LLC
Cascade Grain
Tate & Lyle
Indiana Bio-Energy
Aberdeen Energy
Absolute Energy, LLC
Advanced Bioenergy
ASAlliances Biofuels, LLC

Aurora, SD
Decatur, IL
Albert City, IA
Jefferson Junction, WI
Volney, NY
Liberal, KS
Atlantic, IA
Arthur, IA
Council Bluffs, IA
Clymers, IN
Greenville, OH
Clatskanie, OR
Ft. Dodge, IA
Bluffton, IN
Mina, SD
St. Ansgar, IA
Fairmont, NE
Albion, NE
Linden, IN
Bloomingburg, OH
Harrisville, IN
Dexter, IA
Mitchell Co., GA
Menlo, IA
O’Neill, NE
Hennepin, IL
Marion, SD
Hereford, TX
Annawan, IL
Plainview, TX
Tama, IA
Hereford, TX
Ravenna, NE
Meckling, SD
Corning, IA
Portland, IN
Leipsic, OH
Fergus Falls, MN
Pekin, IL
Riga, MI
Garden City, KS
Lyons, KS
Longview, WA
Maricopa, AZ
Sauget, IL
Milton, WI

Cardinal Ethanol
Dexter Ethanol, LLC
First United Ethanol, LLC (FUEL)
Hawkeye Renewables, LLC
Holt County Ethanol
Marquis Energy, LLC
Millennium Ethanol
Panda Energy
Patriot Renewable Fuels, LLC
Plainview BioEnergy, LLC
Tama Ethanol, LLC
White Energy
Abengoa Bioenergy
Missouri Valley Renewable Energy, LLC
Pinnacle Ethanol, LLC
Premier Ethanol
Summit Ethanol
Otter Tail Ag Enterprises
Aventine Renewable Energy, LLC
Grain Processors
Bonanza Energy, LLC
Kansas Ethanol, LLC
Northwest Renewable, LLC
Pinal Energy, LLC
Center Ethanol Company
United Ethanol

Feedstock

mmgy

Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn/Milo
Corn
Corn
Corn
Corn/Milo
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn/Milo
Corn
Corn
Corn
Corn
Corn

330
275
250
130
114
110
110
110
110
110
110
108
105
101
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
88
60
60
60
60
57.5
57
57
55
55
55
55
54
52
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Company

Location

Blue Flint Ethanol
Castle Rock Renewable Fuels, LLC
E Energy Adams, LLC
Glacial Lakes Energy, LLC
Golden Grain Energy, LLC
Green Plains Renewable Energy
Heron Lake BioEnergy, LLC
Illinois River Energy, LLC
Marysville Ethanol, LLC
Plymouth Ethanol, LLC
Redfield Energy, LLC
Siouxland Ethanol, LLC
Western New York Energy, LLC
Penford Products
Mid America Agri Products/Wheatland
NEDAK Ethanol
Central Indiana Ethanol, LLC
Elkhorn Valley Ethanol, LLC
Grand River Distribution
Iroquois Bio-Energy Company, LLC
Levelland/Hockley County Ethanol, LLC
Siouxland Energy & Livestock Coop
Yuma Ethanol
Tate & Lyle
Central Illinois Energy, LLC
Xethanol Biofuels, LLC

Underwood, ND
Necedah, WI
Adams, NE
Watertown, SD
Mason City, IA
Shenandoah, IA
Heron Lake, MN
Rochelle, IL
Marysville, MI
Merrill, IA
Redfield, SD
Jackson, NE
Shelby, NY
Cedar Rapids, IA
Madrid, NE
Atkinson, NE
Marion, IN
Norfolk, NE
Cambria, WI
Rensselaer, IN
Levelland, TX
Sioux Center, IA
Yuma, CO
Loudon, TN
Canton, IL
Blairstown, IA
Boardman, OR
Dumas, TX
Mead, NE
Huron, SD
Claremont, MN
Albert Lea, MN

Panhandle Energies of Dumas, LP
E3 Biofuels
Heartland Grain Fuels, LP
Al-Corn Clean Fuel
Agra Resources Coop. dba EXOL

Source: Renewable Fuels Association 2006
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Feedstock

mmgy

Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn/Sorghum
Corn
Corn
Corn
Corn

50
50
50
50
50
50
50
50
50
50
50
50
50
45
44
44
40
40
40
40
40
40
40
38
37
35
35
30
24
18
15
8

Section 6
Ethanol Distribution: Transportation Modes,
Marketing Criteria and Conventions, and
Evolving Geographic Demand
Transportation Modes
The economics of large-scale, long-distance commodity distribution could ultimately be as important
as the costs of corn to an ethanol plant’s financial success. The cost of corn drives roughly 60 percent
of a plant’s variable cost structure. The next most important factor is a plant’s utility costs.
Ethanol is a bulk, distribution-intensive product. Moving it from the processing plant to the
end user is a major expense. Whether the product is sold on a delivered basis—plant pays the
freight—or on an FOB (freight on board) basis and the end user pays the freight, the cost of
transportation is included in the net price received for the product. Proximity to the markets and
intended or inherent distribution advantages are key factors to a plant’s success.
U.S. ethanol is currently transported from the processor by rail, truck, and barge (Table 6-1). From
the plant, ethanol’s primary movement is to a bulk terminal or redistribution bulk terminal. Test
shipments of ethanol via pipeline have shown that such shipments are technically possible but
not very probable at this point. It should be clearly understood that there are advantages to a
plant having multiple outbound transportation options.
In most cases, a single transportation mode is all that is required to deliver ethanol to a bulk
terminal; however, in some distribution channels, there can be as many as three transportation
modes used. For servicing terminals in the Northeast coastal area or in California, ethanol can be
shipped by river barge or by rail car to the Gulf Coast area where it is staged in storage tanks until
sufficient quantities exist for loading ocean-going barges, ship compartments, or full ships. It is
then off-loaded at terminal sites and held for transport to end terminals where it is blended with
gasoline to make the final retail product.
Table 6-1. Transportation Modes for Ethanol
Transportation Mode

Percent of Total Movements

Rail
Truck
Barge

40
40
20

Source: Schlotfeldt and Associates
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Industry Infrastructure Challenges
Ethanol is blended into fuel at petroleum distribution terminals. The prospect of moving large
volumes of ethanol coast to coast is no simple process. An evolution of complex distribution
systems is needed to handle industry growth. Inadequate distribution infrastructure has the
potential of becoming a serious constraint to the marketing of ethanol as the industry expands.
Capital investment in tanks, rail siding and cars, barges, piping, blending, metering, terminals,
etc., is needed to sustain the expected national diffusion of demand.
Figure 6-1. Transportation Modes vs. Vessels

While trucks or a small number of rail cars may only take a day to fill, loading a river barge, ocean
barge, or small ship will take numerous production days. This presents a number of economic
issues for the small ethanol producer.
For instance, for a 30-million-gallon plant, it would require five days of production to load
a single river barge. Therefore, a plant would need to be able to store at least five days of
production solely for loading a single barge. The time needed to load a unit train could take 15 to
30 days, dependent on the rail line. To capture a comparison between modes of transportation,
Figure 6-1 demonstrates how each mode compares in size to each other.
Plants being designed and under construction today are typically larger than 30 million gallons.
A 100-million-gallon plant will be the “new” norm. These larger plants will reduce the load time
and the storage volume requirement to complete the loading of a river barge or unit train.
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Table 6-2. Comparison of Plant Volume to Transportation Mode
Assumption: Plant size: 30-million-gallons annual production, 350 stream days
30 mmpy (714,285 bbl) = 85,714 gallons daily (2,040 barrels) @ 350 stream days
Quantity

Approximate Days of Plant Production to Load

10 trucks
3 rail cars
1 river barge
1 ocean barge
1 small ship

1
1
5
10
122

Transportation issues are a very important aspect of choosing a plant location. Marketing
flexibility is critical to a plant’s profitability. Truck shipments are only economically viable for
short distances less than 250 miles, so a plant that does not have the capability to ship by rail and/
or water is confined to servicing local markets. Multiple plants serving the same market—and
without transportation options—are likely to face pricing pressures. It is important to understand
the plant production compared to the quantity of transportation needed (Table 6-2). A plant must
consider what the infrastructure can support and the cost of each type of transportation.
Mode of transportation is also important for DDGS (Table 6-3). As more ethanol is produced in a
region, the likelihood is that rail will become more critical to move excess distillers grains to other
markets. The use of trucks for long hauls is prohibitive due to cost. Understanding the options for
transportation with changing supply is critical.
Table 6-3. DDGS Transportation 2003
Paid by Plant
Rail
Truck

Paid by Buyer

Avg. Mi.

$/ton

Avg. Mi.

$/ton

1,550
82

30
4

1813
133

40
7

Source: USDA, 2002 Ethanol Cost of Production Survey

Shipping Ethanol by Waterways
Investment in water-based shipping and receiving capacity has been made for ethanol movement. The
industry recognizes the ethanol market potential on the U.S. East and West Coasts, and considerable
infrastructure changes have taken place to make waterway distribution an efficient market alternative.
In 2002-2003, approximately 40 percent of U.S. ethanol production was located on a waterway or
had the capability of efficiently getting to water. Archer Daniels Midland (ADM) has significant
volumes of ethanol produced near navigable waters. ADM plants at Clinton, Iowa, and Peoria,
Illinois, are located along river terminals. Aventine and Midwest Grain Co., based in Pekin, Illinois,
also have river transportation available. Transportation via barge is cheaper than rail and truck, so
the river provides a significant comparative advantage to most of the ethanol produced in Illinois.
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This comparative advantage of river access is also beneficial for the shipment of DDGs. As
ethanol production increases, so will the volume of DDGs increase. Barges offer the option to
move DDGs to the Gulf Coast for export. Barges that would have been loaded with corn in past
years will now be loaded with DDGs.

River System
Ethanol distribution terminals vary in size and location. Figure 6-2 is an example of a river terminal.
All or part of 11 Midwestern grain-producing states have access to the U.S. Inland Waterway
System. These states are Illinois, Ohio, Indiana, Kentucky, Tennessee, Missouri, Iowa, Wisconsin,
Minnesota, Nebraska, and the northwest corner of Kansas (see Figure 6-3).
Figure 6-2. Example of a River Terminal for Ethanol Distribution

Illinois has the most miles of navigable waterways, including the entire western border of the
state and the extreme southeastern border. Additionally, the Illinois River runs through the state,
connecting the Chicago area with the Mississippi River.
In locating a plant for water access, it should be noted that from Illinois north, portions of the
waterway system might freeze during the winter. On the Illinois River above Peoria, this is typical
ten days per year. On the Mississippi River above Keokuk, Iowa, the river could be shut down
for 45 days or longer. Plants should plan inventory, alternative transportation modes, or product
exchanges accordingly.
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Capacity on some waterways such as the Missouri and Ohio Rivers is often limited due to
circumstances such as water levels. This can limit tows to as few as six barges, instead of the
average 15 barges.
Figure 6-3. U.S. Water Transportation System

Source: U.S. Army Corp of Engineers

Railroads
Rail offers a powerful option of ethanol movement from a plant to a blending terminal. Once
the distance from producer to blender is more than 250 miles, as is usually the case, rail is more
economical than truck transportation. In 2000, Class I railroads were those with $261.9 million
or greater in revenues. The Burlington Northern, Union Pacific, Santa Fe Railway, Soo Line
Railroad, Kansas City Southern Railway, and Grand Trunk Western were the U.S. Class I railroads
operating predominately in the western U.S. as of 2007. Railroads operating primarily east of the
Mississippi are the Illinois Central Railroad, Norfolk Southern Combined Railroad Subsidiaries,
and CSX Transportation.

The Economic Potential for Ethanol Expansion in Illinois

47

• Class I railroads comprise only 1 percent of the amount of track laid in the U.S., but account for
71 percent of the mileage operated, 88 percent of the industry’s employees, and 91 percent of
freight revenues.
• In 2000, the average shipment distance was 843 miles.
The rail industry typically classifies its freight as either merchandise or commodity. This is an
important operating distinction in the way the railroads manage freight traffic.
Although a change of philosophy is occurring, there is a major dichotomy between eastern U.S.
and western U.S. Class I railroads in regards to ethanol pricing and shipping. In the East, ethanol
is predominately priced and handled in the single car merchandise market under a tariff rate
structure; however, the trend is changing toward larger unit trains, which will move the rate
structure from merchandise to commodity. Large receiving infrastructure, such as rail siding, tanks,
and blending, is being developed on both the East and West Coasts to handle larger, more efficient
units. These factors need to be understood when considering new ethanol production locations
(Table 6-4).
Table 6-4. Freight Rate Determinations
Merchandise

Commodity

High per unit value
High complexity of movements
Single car rates
Products – Automobiles, specialty chemicals
Tariff rates

Low per unit value
Simple moves
Unit train rates
Products – Grain, coal
Contract rates

It is expected that the process of marketing ethanol by rail will be similar in pattern to petroleum.
As is customary in petroleum marketing, the railroads do not own the tank cars. Likewise, cars
must be either owned or leased by processors, ethanol marketers, or blenders. Total rail shipping
costs include freight handling and car costs.
Similar transportation dynamics exist for feed byproducts. As the size of ethanol production
plants move beyond 40 million gallons per year, feed byproducts (e.g., DDGS) are moving to the
beef cattle production areas in the western U.S. DDGS markets also exist in the northeastern states
and California. These states have sizeable dairy herds that can consume millions of tons of DDGS.
Another advantage of rail is the ability to bring corn or other feedstock into the ethanol plant from
areas of depressed grain prices. This is particularly important in years of low crop production in
the locale of large ethanol plants.
Ethanol plants utilize tanker and hopper rail cars. These may be of a particular design—especially
hopper cars for DDGS—to accommodate the weight limits of different class railroads. Some rail
cars have the ability to haul wet DDGS and are designed for fast turnaround to avoid spoilage of
the product.
48

The Economic Potential for Ethanol Expansion in Illinois

It is typical for ethanol plants to lease rail cars for product transportation. Large volume output
plants require numerous cars, and car ownership would be cost prohibitive to new facilities.
The rail car leasing market acts similar to a commodity market with daily price fluctuations. The
following information (Table 6-5) highlights the values of rail car leasing as of spring 2003.
Table 6-5. Rail Car Values (2002-2003)
Car Type

Purchase Price

Monthly Lease

30,000 gal. tanker
4,750 # hopper

$52,000.00
$48,000.00

$450.00
$200.00

The fixed car costs embedded in transporting ethanol are spurring a need for high-turn unit train
systems. Effective rail car management is a function of car turns, which drives the trend to larger
and minimally complex movements.
Class I railroads consider unit train mainline service as the altimeter in rail transportation because
of its efficiency for railroads and cost effectiveness for shippers. In many cases, the railroad will
dedicate power to unit trains, which reduces turn times and lessens railroad and shipper costs for
leased or owned rail equipment. Fast turnaround on equipment means less storage requirements
for ethanol plants and fewer rail cars to move product. A switch engine will likely be necessary to
switch cars when loading at an ethanol facility. In some cases, Class I railroads help locate property
for building ethanol plants and offer incentives to pay for rail sidings.
Building an ethanol plant that has the capacity to only ship single cars or small multi units on a
Class I railroad means the equipment is moved in and out by local crews. Local service can be
every day or every two to three days depending on the amount of traffic. Local service may also
be less dependable than unit train service because unit trains have priority on the tracks.

Class I Railroads vs. Short Lines
A major plant construction decision revolves around whether a plant should locate on a Class
I line or a short line railroad. There are advantages and disadvantages to each. For reference,
Table 6-6 provides Class I Railroad mileage by major corn states.
Disadvantages of Locating on a Short Line
• Lack of ability to aggregate unit trains
• Switching cost to and from Class I railroads
• Short line freight rates
• Limited power available to move unit trains
• Track conditions that may be limited due to poor maintenance
• More frequent derailments due to poorer maintenance of tracks
• Possible restriction on hazardous materials cars
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• Loss of dedicated power
• Increased likelihood of poor financial health
If a short line ceases operation, the producer may have to buy and maintain tracks to Class I or be
relegated to truck shipper.
Advantages of Locating on a Short Line
• More intensive services offered such as switching, car management, and information
• May do car positioning, thereby saving the expense of buying a switch engine
• May facilitate transportation with a loading facility
Advantages of Locating on Class I Railroad
• Access to all major ethanol markets
• Numerous terminals in more distant markets that are neither water accessible nor have
sufficient tankage for large quantities associated with barge and ship
• Elimination of higher rates on smaller regional carriers due to the switching fees
Table 6-6. Class I Railroad Mileage Operated in Major Corn States
State

Mileage

State

Mileage

State

Mileage

IL
OH
KS
IN
MN

7,196
4,526
4,273
3,828
3,675

MO
NE
OK
ND
KY

3,616
2,766
2,645
2,571
2,441

IA
TN
MI
WI
SD

2,431
2,331
2,228
1,817
986

Source: Association of American Railroads, Railroad Statistics by State 2007 (www.aar.org)

Key Competitive Factors for Illinois
Illinois has the most railroad track miles of the Midwestern states. It ranks third in the number of
operating railroads behind Texas and Pennsylvania. All of the major Class I railroads have tracks
in Illinois, providing numerous locations for plant placement consideration. Illinois is first in total
rail shipment tonnage originated and terminated, as well as in total tons carried (Table 6-7).
Illinois-produced ethanol has a natural advantage for movement by rail to the growing eastern
markets. This distribution advantage is highly defensible. It is a major distribution challenge to
move western Corn Belt ethanol production to the eastern states.
Rail provides many advantages over other transportation alternatives, including water, because
it is quicker and less complex. As ethanol demand moves further east, rail will likely be the
prevailing transportation mean. Ethanol plants that understand and can capitalize on the evolving
trends will have a sizable advantage. Rail reaches multiple locations throughout the United States
as seen in Figures 6-4 to 6-6.
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Table 6-7. Rail Statistics Comparison Among Major Corn Producing States – 2005
IL
No. of freight
railways
41
Miles
operated†
7,196
Total carloads
of freight
originated
3,392,027
Total carloads
of freight
terminated
3,818,047
Total tons of
freight carried 513,722,448
Tons
originated
109,118,683
Tons
terminated
183,539,112

MN

IA

MO

NE

IN

OH

20

17

16

12

40

34

4,599

3,931

4,096

3,394

4,165

5,354

986,561

478,977

529,034

274,408

688,663

1,209,289

865,607

424,131

1,020,540

209,653

737,383

1,371,534

227,671,724

331,539,961

400,416,503

505,451,955

297,850,892

316,053,290

77,406,510

43,463,589

19,185,067

25,855,729

54,830,352

68,935,561

63,925,147

41,317,792

83,733,139

19,643,083

67,418,274

98,088,452

† Excludes track rights
Source: Association of American Railroads, Railroad Statistics by State 2005 (www.aar.org)

Figure 6-4. Union Pacific Railroad Routes

Source: Association of American Railroads
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Figure 6-5. Burlington Northern Routes

Source: Association of American Railroads

Figure 6-6. CSX Railroad Routes

Source: Association of American Railroads
52

The Economic Potential for Ethanol Expansion in Illinois

Figure 6-6. Norfolk Southern Routes

Source: Association of American Railroads

Pipelines
Pipeline infrastructure is not important for the shipment of ethanol, but it is important from the
standpoint of a gasoline supply that is suitable for ethanol blending. This would include the
appropriate reformulated blendstock for oxygenate blending (RBOB), which serves as a base
fuel for ethanol blending RFG in markets like Chicago and Milwaukee. There are ten petroleum
product lines supplying the key markets in Illinois. Marathon Ashland is widely reported to be
the largest ethanol blender in the U.S.

Transportation Modes Summary
Transportation considerations are critical to the financial success of operating an ethanol plant.
Truck transportation is ideal for short hauls, and it provides great service. For transportation
needs greater than 250 miles, rail or barge should be considered. With these delivery modes,
additional storage will be required from an ethanol facility to stage the volume of ethanol needed
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to fill these larger units of transport. Rail and barge transportation will play major roles in moving
ethanol to the East and West Coasts.
Illinois is ideally located to access either mode. With access to the Illinois, Ohio, and Mississippi
Rivers, Illinois ethanol plants have an advantage over neighboring corn-growing states. Illinois also
has a number of Class I railroads to ship ethanol to either coast and to the Gulf of Mexico where
ethanol can be loaded onto ocean-going freighters. Access to a variety of transportation modes will
give Illinois a distinct advantage in regards to moving ethanol products to future markets.

Marketing Criteria and Conventions
Ethanol producers and petroleum blenders are currently developing a system of contracts
and customs to build a mutually beneficial, efficient marketing system. A key provision of the
RFS would allow for a system of trading credits. The petroleum industry needs a system that
allows for flexibility and fungibility for its products. The RFS will not require that ethanol be in
every gallon of fuel, but it will provide a system that allows petroleum blenders to average out
renewable requirements across broad markets.
Gasoline is refined and sold regionally without regard to state lines. State-by-state regulations on
fuel specifications are creating enormous difficulties for refiners and marketers.
The following market tools and practices are evolving as the U.S. ethanol industry develops:
• Credit Trading
RFS provisions will require blenders to use renewable products in their fuels based on their
percentage of the nation’s liquid fuels market share. It is expected that a credit trading system
will develop allowing petroleum blenders with adverse logistics for the use of ethanol to trade
credits with companies in better blending positions.
• Marketing Agreements
Marketing agreements are becoming more common among ethanol producers. Many of the
smaller plants—30 or less mmgy—find it efficient to market their product through a larger
ethanol producer. This practice allows one marketer to transport product to distribution points
from the closest plant for the least cost in transportation charges.
Advantages
• Eliminates need for sales/marketing personnel
• Reduces/eliminates need for capital investment in transportation equipment
• Enables product pooling
• Production could potentially be sent to higher-valued markets
• Gives the marketer a more powerful trading position
• Allows marketer a more stable supply of ethanol in case of plant shutdown
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Disadvantages
• Potential loss of sales contacts
• Dependency on one marketing company
• Insulation from the retail markets
• Consortium
In this type of agreement, several smaller producers pool their product, enabling them to
utilize less expensive transportation modes such as unit trains or barges.
• Independent Marketing Entities
Smaller ethanol producers may form an independent entity to market the ethanol production
from the participating plants. These transactions must be at “arm’s length” and the producers
participating could not discuss issues such as price or market division. Because of potential
anti-trust complications, this approach should be entered into and structured only with
experienced anti-trust legal counsel.
• Exchange Agreements
Recent increases in ethanol production and expansion into new markets have resulted in
an increase in ethanol product exchanges. Exchanges can eliminate transportation charges
between distant areas. Both parties agree to use the other party’s product to satisfy their own
market demands when the situation warrants. This agreement can satisfy demand with the
closest product to the end user.
Such exchanges are expected to continue to grow in importance as ethanol production
increases and markets expand. Product changes are commonplace in the petroleum industry,
but they have just recently been used in the ethanol industry.
• Time Trades
Time trades are typically used to balance out “short positions” during scheduled maintenance
or unanticipated production interruptions at the plant. Such agreements preclude the need to
build inventories for use during periods of down time and allow balanced sales to continue
without interruption.

Marketing Criteria and Conventions Summary
As the ethanol industry develops in the United States, the trend will move toward more
marketing transparency and flexibility. The more efficiently ethanol can be traded to save
costs and logistical time, the more use it will have. Trading tools typically used in other bulk
commodity industries will become the models on which ethanol industry trading standards will
be set and eventually they will evolve to the norm. These trading tools will provide petroleum
blenders with the ability to move product where it is needed and to provide ethanol producers
with a consistent market.
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Evolving Geographic Demand
Ethanol is predominately produced and used in the Corn Belt. The top four producing states
account for 88 percent of the nation’s ethanol production. In the past, the majority of ethanol was
consumed in the upper Midwest, close to the origin of production and where it was championed.
The regional concentration can be seen in Figure 6-7, which illustrates E-85 fuel locations.
Figure 6-7. E-85 Stations

Source: Energy Efficiency and Renewable Energy (EERE) 2007

Table 6-8 documents ethanol production capacity in ethanol-producing states. As production and
demand continue to increase, the need for an efficient supply chain is crucial in order to distribute
the fuel to either coast. Without the ability to move efficiently, the solution may be to increase E-85
usage near the origin of production.
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Table 6-8. Ethanol Production Capacity Ranked by State (Largest to Smallest Production
Capacity as of July 2006)
Rank
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

Ethanol Production Capacity
(Million Gallons Per Year)

State
Iowa
Nebraska
Illinois
South Dakota
Minnesota
Indiana
Kansas
Wisconsin
Michigan
Missouri
North Dakota
Texas
Oregon
Ohio
Colorado
California
Tennessee
Arizona
Kentucky
New Mexico
Wyoming
Georgia
Total – United States

1,961.5
1,051.5
881.0
703.0
593.6
392.0
267.5
228.0
207.0
155.0
133.5
130.0
108.0
103.0
85.0
68.0
67.0
55.0
35.4
30.0
5.0
0.4
7,260.4

Sources: Renewable Fuels Association and the Nebraska Energy Office
(This table was updated on August 1, 2006. Typically, there is one month between updates.)

Petroleum Administration for Defense District
Originally established for national defense purposes, Petroleum Administration for Defense
Districts (PADDs) split the nation into five geographic areas designated I through V. These
geographic areas are routinely used for the purpose of study and analysis of the petroleum
industry. The following map and table show the PADD breakdown (Figure 6-8; Table 6-9). The
discussion that follows is largely as presented in the original publication since the PADD analysis
was from a Department of Energy study done near the time of the first publication.
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Figure 6-8. Petroleum Administration for Defense Districts (PADDs)

Table 6-9. Analysis of PADD Statistics
PADD
Population
Gasoline
consumption
per year
Ethanol
consumption
per year
Ethanol market
share

I

II

III

IV

V

Total

101 mil

76 mil

36 mil

9 mil

51 mil

273 mil

46 bil gal

38 bil gal

19 bil gal

4 bil gal

22 bil gal

129 bil gal

170 mil gal

1,400 mil gal

135 mil gal

100 mil gal

300 mil gal

2.2 bil gal

.36%

3.6%

.7%

.2%

1.4%

1.7%

PADD Analysis of Ethanol Use and Production
The preceding analysis suggested widespread differences in ethanol’s geographic disbursement.
As the next graph indicates, the use and production of ethanol is predominantly found in
Midwestern markets.
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Figure 6-9. PADD Analysis of Ethanol Use and Production

The issues of MTBE elimination and the RFS will require broader market distribution of ethanol.
Future demand will more closely correlate with population and automobile numbers. This will be
a major change for the industry. Given the complexity of handling large quantities of liquid fuels,
it is easy to understand how this geographic concentration of production and use in PADD II
challenges the industry to move ethanol to wider U.S. markets.
To better understand the transportation challenges involved in distributing ethanol to
broader markets, a PADD-by-PADD analysis is required. It is first important to understand
the distribution dynamics of PADD II where the concentration of ethanol production and use
currently exists.

Theoretic Demand
Current U.S. demand for gasoline is approximately 130 billion gallons per year. Of that amount,
ethanol is blended into approximately 17 percent of the gasoline used for a total of 2.2 billion
gallons of fuel ethanol demand. Most ethanol blends consist of 10 percent ethanol and 90
percent gasoline. This fact simplifies the concept of a theoretic demand which implies that
if all the gasoline sold in a region contained 10 percent ethanol, then the amount of ethanol
that could be marketed in that region would be .10x where x is the total number of gallons of
gasoline demanded and .10 is the amount of ethanol that could be blended to help meet the RFS
requirement.
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Understanding the theoretic demand is helpful in realizing where the potential ethanol markets
will be (Table 6-10). It is this potential demand, on a PADD-by-PADD basis, that positions Illinois
in a very beneficial location to the market.
Table 6-10. Theoretic Demand for Ethanol Analysis
PADD

I

II

III

IV

V

Total

Gasoline consumption per year

46 bil gal

38 bil gal

19 bil gal

4 bil gal

22 bil gal

129 bil gal

Ethanol consumption per year

170 mil gal

1,400 mil gal

135 mil gal

100 mil gal

300 mil gal

2.2 bil gal

.36%

3.6%

.7%

.2%

1.4%

1.7%

4.6 bil gal

3.8 bil gal

1.9 bil gal

400 mil gal

2.2 bil gal

12.9 bil gal

Ethanol market share
Ethanol theoretic demand @ 10%

The RFS provision, requiring the U.S. gasoline market to use a minimum of 5.0 billion gallons of
ethanol per year by 2012, will require increasing the current 17 percent market share to a total of
40 percent. This will be a significant industry undertaking. New ethanol production plants with
insights into the evolving demand patterns stand to enhance their chance for success.
The system of credit trading will have a tendency to drive ethanol use to markets with high
potential demand, low current ethanol use, and efficient transportation of ethanol from
Midwestern production facilities. The following PADD analysis indicates markets with the
greatest opportunity for Illinois producers. The succeeding PADD discussions do not follow
numerically but are listed instead according to the greatest market potential for Illinois producers.

PADD II
This section is comprised of 15 Midwestern states, with current ethanol use concentrated in a few
states. Illinois and Indiana represent 34.1 percent of PADD II ethanol sales. Minnesota and Ohio
represent 39.3 percent. Therefore, four of the states represent nearly three-fourths of the current
ethanol sales in this PADD (Table 6-11).
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Table 6-11. PADD II Ethanol Sales Analysis
State
Illinois
Indiana
Iowa
Kansas
Kentucky
Michigan
Minnesota
Missouri
Nebraska
North Dakota
Ohio
Oklahoma
South Dakota
Tennessee
Wisconsin
Total

Estimate Ethanol Sales
Volume (mmgy)
259.02
106.20
83.15
2.31
2.53
85.01
209.61
26.11
29.72
5.58
211.88
0.00
20.81
0.00
29.28
1,071.21

Estimate Gasoline Sales
Volume (mmgy)

Ethanol Market Share

5,076
3,172
1,563
1,378
2,077
5,023
2,626
3,173
870
365
5,204
1,801
443
2,957
2,499
38,227

5.10%
3.35%
5.32%
0.17%
0.12%
1.69%
7.98%
0.82%
3.42%
1.53%
4.07%
0.00%
4.70%
0.00%
1.17%
2.80%

Source: Federal Highway Administration

Due to their geographic proximity to ethanol production, the remaining states in PADD II
represent the potential for a readily accessible market. This can be measured by the amount of
gasoline sold in these states that is currently not blended with ethanol. In PADD II, 27.52 billion
gallons of gasoline were not blended with ethanol in 2000. This represents a market for an
additional 2.752 billion gallons per year of ethanol (Table 6-12).
Table 6-12. PADD II Potential Ethanol Sales
State
Illinois
Indiana
Iowa
Kansas
Kentucky
Michigan
Minnesota
Missouri
Nebraska
North Dakota
Ohio
Oklahoma
South Dakota
Tennessee
Wisconsin
Total

Theoretic New Ethanol Volume Demand (mmgy)
248.7
210.9
73.1
135.5
205.2
417.4
53.0
291.3
57.2
30.9
308.6
180.1
23.5
295.7
220.7
2,751.8

The easternmost states in PADD II represent the largest market potential with 1.4378 billion gallons
per year of possible ethanol sales to be used in gasoline that did not contain ethanol in 2000.

The Economic Potential for Ethanol Expansion in Illinois

61

The five central states in this region represent the second highest potential, with the majority of
that volume potential in Illinois, Wisconsin, and Missouri. Of the five remaining western PADD II
states, market potential is primarily found in Kansas and Oklahoma (Table 6-13).
Table 6-13. Market Potential in PADD II Geographic Regions
Eastern PADD II (mmgy)
Indiana
210.9

Michigan
417.4

Ohio
308.6

Kentucky
205.2

Tennessee
295.7

Total
1,437.8

Minnesota
53.0

Iowa
73.1

Missouri
291.3

Total
886.8

Nebraska
57.2

Kansas
135.5

Oklahoma
180.1

Total
427.2

Central PADD II (mmgy)
Illinois
248.7

Wisconsin
220.7

Western PADD II (mmgy)
North Dakota
30.9

South Dakota
23.5

PADD II represents a market with great logistical flexibility. Of the total 401 operating petroleum
terminals, more than 100 already offer ethanol storage, 68 are accessible by barge, and 38 by rail
(Table 6-14).
Table 6-14. PADD II Petroleum Distribution Terminals
Illinois
Indiana
Iowa
Kansas
Kentucky
Michigan
Minnesota
Missouri

51
37
23
12
21
30
18
31

Nebraska
North Dakota
Ohio
Oklahoma
South Dakota
Tennessee
Wisconsin
Total

13
6
61
19
9
35
35
401

Note that more than half of the terminals are located in one-third of PADD II states. The eastern
and central PADD II states include Ohio, Tennessee, Wisconsin, Indiana, and Illinois. All of these
states demonstrate large future market potential. In the proposed ethanol-trading environment,
these markets will develop early due to their proximity to production.
This is a market characterized by several blending terminals. The more terminals in a market area,
the greater are the chances that several terminals will be able to add ethanol storage with minimal
cost and operational difficulty. Larger numbers of terminals create trading liquidity as petroleum
product exchanges enable more flexibility for sub-octane blending programs.
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Table 6-15. Illinois Petroleum Products Terminals
Terminal Location

Company

Amboy
Argo

Williams
Equilon
GATX
Arco
Citgo
Equilon
Mobil
Marathon/Ashland
Clark
Marathon/Ashland
Clark
Martin Oil
ST Services
Phillips Petroleum
J. D. Street
Marathon/Ashland
GATX
Bell Oil
Torco
ST Services
Amoco
Amoco
Equilon
Amoco
Lake River
Phillips Petroleum
Williams
Shell Oil
Center Terminals
Clark
Conoco
Hartford Wood River
Williams
Phillips Petroleum
Uno-Ven
LaGloria
Hicks Oil
ST Services
Williams
Amoco
Clark
Marathon/Ashland
Marathon/Ashland
Marathon/Ashland
Amoco

Arlington Heights

Bartonville
Benton
Blue Island

Cahokia
Cairo
Champaign
Chicago

Chillicothe
Creve Couer
Des Plaines
Effingham
Forestview
Forsyth
Franklin Park
Harristown
Hartford

Heyworth
Kankakee
Mt. Prospect
Norris City
North Pekin
Peru
Petersberg
Rochelle
Rockford
St Elmo
Willow Springs
Wood River

Pipeline
X
X
X
X
X
X
X
X

X
X
X
X

Water

Rail

Ethanol
X

X

X

X

X

X
X

X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X
X

X
X

X
X
X

X
X
X
X

X
X
X
X
X

X
X
X
X
X

X
X
X

X

Source: OPIS Directories 1999 (www.opisnet.com)
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A prevailing amount of the ethanol industry’s distribution, storage, and blending infrastructure
is in the Midwest. For example, there are 311 Midwest terminals representing approximately
35 blending companies. It is estimated that 120 of these terminals blend ethanol. In Illinois, 16
terminals were blending ethanol prior to the industry expansion in the state (Table 6-15).
Several independent terminal operators provide product storage for numerous petrochemicals
and other liquid products (Table 6-16). These terminals could serve as major storage points or
redistribution terminals.
Table 6-16. Independent Petrochemical Terminals
City

Terminal

Chicago

International Matex Tank Terminals (Lemont)
Petroleum Fuel & Terminal Co. (Forestview)
Powell Duffsyn (Lemont)
Rowell Chemical Corp. (Willow Springs)
K. A. Steel Chemical Inc. (Lemont)
United Storage
Center Terminals Companies
Center Point Terminal (Petroleum Fuel & Terminal Company)
Petroleum Fuel & Terminal Co. (Center Point Terminal)
Dow Chemical
3 Rivers Terminal
Lemm Corporation Operations
Crown Central Petroleum Companies
Cahokia Marine Service (Slay Bulk Terminals)

Chillicothe
Granite City
Joliet
Meredosia
Norris City
Sauget

Source: Independent Liquid Terminals Association (ILTA) 2002

Much of this ethanol market area can be served by truck transportation. The combination of
petroleum distribution terminals and independent petrochemical terminals in Illinois provides an
excellent infrastructure for the storage and distribution of ethanol and gasoline ethanol blends.
As ethanol becomes more fungible, these distribution and storage points will become more critical
to the trading schemes discussed earlier in this section. Without distribution points and storage
facilities, ethanol would have to be delivered directly to the end user as it was being produced.
There would be no allowance for supply disruptions or for price discovery.
While PADD II will play an important role in the marketing of Midwest ethanol production,
PADDs I and V will also become critical to ethanol’s future due to their large population bases.

PADD I
The East Coast markets comprising PADD I include 17 states and the District of Columbia. The
northeastern states in this PADD take on special significance because these states also represent RFG
markets. Ethanol may already be used to meet RFG requirements in some northeastern state locations;
however, the highest gasoline volume states are found in the southern portion of this PADD.
64

The Economic Potential for Ethanol Expansion in Illinois

Table 6-17. PADD I Ethanol Sales Analysis
PADD I State
Connecticut
Delaware
District of Columbia
Florida
Georgia
Maine
Maryland
Massachusetts
New Hampshire
New Jersey
New York
North Carolina
Pennsylvania
Rhode Island
South Carolina
Vermont
Virginia
West Virginia
Total

Estimate Ethanol
Sales Volume (mmgy)
3.62
0.00
0.00
1.66
0.00
0.00
2.58
0.00
0.00
8.31
14.13
35.42
11.97
0.00
0.00
0.00
33.41
0.29
111.38

Estimate Gasoline
Sales Volume (mmgy)
1,476
383
179
7,594
4,735
698
2,434
2,795
684
4,024
5,640
4,202
5,041
404
2,255
358
3,644
832
47,378

Ethanol Market Share
0.25%
0.00%
0.00%
0.02%
0.00%
0.00%
0.11%
0.00%
0.00%
0.21%
0.25%
0.84%
0.24%
0.00%
0.00%
0.00%
0.92%
0.03%
0.24%

Source: Federal Highway Administration

When analyzing theoretic ethanol market potential, the densely populated RFG markets
encompassing the northeastern states of New York, Massachusetts, Connecticut, Pennsylvania,
Maryland, Virginia, and the District of Columbia should be examined. These seven RFG areas
represent 44.8 percent of all gasoline sold in this PADD.
States with significant gasoline sales in the southern half of PADD I include Florida, Georgia, North
Carolina, and South Carolina. These states represent 39.7 percent of the total PADD I gasoline
volume. PADD districts outside of the Midwestern PADD II are not as likely to be involved in credit
trading as PADD II, so there is no theoretical sales value assessed to the area. Longer transportation
distances to service these areas will make these markets deliberate for other reasons such as strong
terminal points for gasoline distribution or areas of MTBE bans without an RFS.
Of the 288 terminals servicing PADD I (Table 6-18), 126 have water access and 23 have rail
capability. Access by water, such as ocean-going barge or ship, will be important since many of
these terminals are equipped to handle waterborne cargos but not rail cars.
The petroleum industry has a strong incentive to rationalize the blend for RFG in the East. States
are eliminating MTBE differentially, yet refiners want to make only one base stock gasoline for the
entire region. This will accelerate ethanol demand as blenders will not wait for further legislation
to move forward. Millions of capital investment dollars are being directed toward highly efficient
ethanol rail receiving capacity on the Eastern seaboard.
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Table 6-18. Petroleum Terminals in PADD I
Connecticut
Delaware
District of Columbia
Florida
Georgia
Maine
Maryland
Massachusetts
New Hampshire

3
0
2
42
39
0
9
8
0

New Jersey
New York
North Carolina
Pennsylvania
Rhode Island
South Carolina
Vermont
Virginia
West Virginia
Total

13
51
36
40
5
14
0
23
3
288

PADD V
The West Coast market, or PADD V, is comprised of seven states. These include Alaska, Arizona,
California, Hawaii, Nevada, Oregon, and Washington. For purposes of analyzing this PADD, only
the contiguous states will be considered. Gasoline sales in Alaska and Hawaii are minimal and
are not included in this analysis. California represents nearly two-thirds (63.88%) of the PADD V
market. Most of California is also an RFG market in which additional octane and volume may be
needed because of the state’s ban on the use of MTBE.
Table 6-19. PADD V Ethanol Sales Analysis
PADD V States
Alaska
Arizona
California
Hawaii
Nevada
Oregon
Washington
Total

Estimate Ethanol Sales
Volume (mmgy)

Estimate Gasoline Sales
Volume (mmgy)

Ethanol Market Share

1.85
15.70
59.59
0.00
25.84
12.57
30.00
145.54

275
2,403
14,582
400
939
1,533
2,696
22,828

0.67%
0.65%
0.41%
0.00%
2.75%
0.82%
1.11%
0.64%

Source: Federal Highway Administration

California is the main market focus in PADD V. Secondary markets are Washington and Oregon,
where ethanol use is already present due to oxygenated fuel program implementations. Arizona
and Nevada have also used ethanol in their clean fuels programs, especially as a wintertime fuel,
to meet ozone attainment. PADD V ethanol sales are estimated at a volume of 145.54 mmgy, with
California and Washington using the most ethanol (Table 6-19).
The California Predictive Model, a mathematical model to predict emissions, assesses a noxious
emission penalty for higher oxygen levels. Numerous refiners have indicated this will limit
ethanol blend levels to 5.7 volume percent. Under current regulations, the California gasoline
market represents a theoretic potential ethanol market of 831.1 million gallons annually, or
roughly 771.5 million gallons more than current sales (Table 6-20).
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Table 6-20. PADD V Ethanol Market Potential
California PADD V (mmgy)
California
771.5

Total
771.5

Northwest States PADD V (mmgy)
Washington
239.6

Oregon
140.1

Total
379.7

Other Contiguous States PADD V (mmgy)
Arizona
224.6

Nevada
68.1

Total
292.7

California represents the greatest potential market volume in PADD V, and several petroleum
companies have already invested in terminal modifications to accommodate ethanol blending.
Excluding Alaska and Hawaii, PADD V has 143 terminals, 43 of these are water accessible and 23
have rail receipt capabilities (Table 6-21). Serving these markets by ship will be important.
Table 6-21. PADD V Distribution Terminals
Arizona
California
Nevada
Oregon
Washington
Total

10
83
5
14
31
143

California’s MTBE ban, which took effect January 1, 2004, has already prompted petroleum
companies to begin using ethanol. Liability issues with water contamination and assessed fines
are driving this change sooner than the state requirement. California is expected to have replaced
most, if not all, of MTBE by the end of 2003. This translates into a much more immediate market
for ethanol producers who can service this area.

PADD III
States in this southern PADD, PADD III, include Alabama, Arkansas, Louisiana, Mississippi,
New Mexico, and Texas. PADD III is not expected to be a major market if ethanol is directed for
use in RFG because the only current RFG markets are Dallas/Ft. Worth and Houston.
PADD III markets are not expected to develop until ethanol sales have reached the maximum in
PADD II. Ethanol might then expand into PADD III, most likely in markets along the intercoastal
waterways. In this scenario, shipping ethanol by water would be more economical than rail car
shipments.
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The Gulf Coast area could be used to stage ethanol for loading ships headed to East and West
Coast destinations. With this infrastructure in place, there may be enough ethanol inventories to
distribute the product in the southern PADD III (Table 6-22).
Rail shipments to coastal Texas may more efficiently originate from ethanol plants west of the
Mississippi River. Kansas and Oklahoma provide less transportation distance to Texas than does
Illinois.
Table 6-22. PADD III Ethanol Sales Analysis
PADD III States
Alabama
Arkansas
Louisiana
Mississippi
New Mexico
Texas
Total

Estimate Ethanol Sales
Volume (mmgy)

Estimate Gasoline Sales
Volume (mmgy)

0.00
0.00
0.25
0.00
23.91
58.60
82.76

2,432
1,435
2,331
1,598
1,008
10,634
19,438

Ethanol Market Share
0.00%
0.00%
0.01%
0.00%
2.37%
0.55%
0.43%

Source: Federal Highway Administration

PADD IV
The mountain states of Montana, Idaho, Wyoming, Utah, and Colorado are contained in PADD
IV. Gasoline sales were only 4.577 billion gallons in 2002, with Colorado and Utah accounting
for more than two-thirds of the total (Table 6-23). With the vast area in Idaho, Montana, and
Wyoming, potential increases for ethanol will likely only occur in Colorado and Utah.
Table 6-23. PADD IV Ethanol Sales Analysis
PADD IV

Estimate Ethanol Sales
Volume (mmgy)

Estimate Gasoline Sales
Volume (mmgy)

Ethanol Market Share

Colorado
Idaho
Montana
Utah
Wyoming
Total

54.10
0.00
0.51
10.77
0.00
65.38

2,040
661
496
1,036
344
4,577

2.65%
0.00%
0.10%
1.04%
0.00%
1.43%

Source: Federal Highway Administration

There are 49 operating petroleum distribution terminals in PADD IV, with 29 of them located in
Colorado and Montana (Table 6-24).
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Table 6-24. PADD IV Distribution Terminals
Colorado
Idaho
Montana
Utah
Wyoming
Total

16
7
13
8
5
49

The expansive geography and low market volume seen in PADD IV do not represent much in the
way of significant increases for ethanol use. The notable exceptions would be Colorado and Utah,
especially if market efforts are concentrated in the major metropolitan areas in those states.
With these states located west of the Mississippi River, it would seem more likely that ethanol
production facilities on that side of the river would fill this market. Iowa, Missouri, Kansas,
South Dakota, North Dakota, and Nebraska have sufficient rail or truck transportation to reach
this market.

Evolving Geographic Demand Summary
In less than ten years, ethanol’s evolving market will be twice the size of today’s market. The
industry is challenged to develop an infrastructure that will incorporate ethanol into 40 percent of
the nation’s fuel supply. Understanding the workings of an evolving distribution system is vital to
a plant’s success.
The concept of theoretic demand is based on the idea that credit trading (allowing the petroleum
companies to use ethanol in an area not mandating RFG use with an area that is required to use
RFG, thus using ethanol to its most economical advantage) will be a big part of an RFS mandate.
This new market, one based on low current ethanol market share and high gasoline use, can
accommodate efficient transportation movements from ethanol producers.
For Illinois, that means product will have a tendency to move to the growing demand markets in
the eastern regions of PADD II and the northeast regions of PADD I. The northeastern part of the
United States will also provide markets for DDGS.
Efficient access to eastern-based railroads will become an important strategic advantage. Unit
train siding and loading capacity will be the key to successful participation in this market. Plants
making an investment in efficient rail car loading and moving will become the most competitive.
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Section 7
Dry Grind Plant Cost and Benefit Analysis
In just over three years, since Section 7 was published, the ethanol industry has experienced
dramatic changes in prices. Corn has doubled in price with early 2007 delivery over $4 per bushel.
Ethanol spot in February was over $2 per bushel. Ethanol contracts may be less than spot.
The anticipated demand for ethanol has created a modern day “gold rush” as investors line up
to build new capacity. Each year, more capacity is added (Figure 7-1). This phenomenon has also
created a shortage in plant construction resources. As a result, construction costs have increased,
and groundbreaking for new plants has been delayed.
Figure 7-1. USA Ethanol Production Capacity at End of Year

2001

2002

2003

2004

2005

Source: American Coalition for Ethanol 2007 (www.ethanol.org)

Key Dry Grind Ethanol Revenue and Cost Drivers
Assessing potential returns for a prospective dry grind ethanol plant involves comparing the total
expected receipts against total expected costs. This exercise not only amounts to examining how
input factors and output prices relate to profitability, but also considers the following risk factors:
• Risk adjusted capital costs
• Dynamic commodity risk
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Cost Drivers
The total costs of producing ethanol are composed of four elements:
1. Capital-Related Charges (direct and risk-adjusted opportunity costs)
• Construction, land
• Legal, financial structuring, environmental-related permits
• Startup
2. Direct Variable Costs
• Corn
• Natural gas
• Electricity
• Chemicals (enzymes, yeasts)
• Water and waste management
3. Operating Costs
• Labor
• Repairs and maintenance
4. Administrative
• Management
• Marketing
• Insurance

Capital Costs – Plant Size Impact on Construction Costs
Building an ethanol plant is a significant capital investment (Table 7-1). The effects of economies
of scale impact plant construction costs. Construction costs are higher per gallon for a smaller size
plant (Figure 7-2).
Table 7-1. Capital Costs for Ethanol Plants (2003 Estimates)
Construction costs per gallon
Total construction costs
Working capital employed
Total capital employed

15 mmgy

30 mmgy

45 mmgy

$1.80
$30 mil
$2 mil
$32 mil

$1.50
$45 mil
$4 mil
$49 mil

$1.38
$55 mil
$6 mil
$61 mil

From a construction aspect, capital costs differences in 2003 between a 15-million-gallon
ethanol plant and a 40-million-gallon plant amount to approximately $0.40 per gallon. This is a
tremendous efficiency in economies of scale. It can certainly impact a plant’s ability to compete in
the industry.
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Figure 7-2. Effect of Plant Size on Construction Costs

Dry grind ethanol plants are sizable capital investments. The ability of farmer-owned
cooperatives to raise the needed equity is limited by individual farmer’s needs for capital in their
own farm operation. Because of this competition for capital in rural communities, fewer than
5 percent of farmer-owned cooperatives have fixed assets of more than $60 million. The equity
required to raise such capital becomes a limiting factor to the plant size.

Capital Costs – Returns to Capital
The 30- to 40-mmgy plant initiatives currently require up to $80 million of capital for construction
and inventory requirements. Many of these plants are being financed at 40 percent equity. The
debt-to-equity requirement suggests that investors must raise $25 to $30 million to achieve the
financial underpinnings required to launch a project.
This high financial hurdle is producing a more complex corporate structure, many with a mixture
of farmer commitments, supplier capital, and “street money” or public investors. Multiple
investor classes imply differing perspectives on risk and return. A corn producer who has
invested funds and is also required to supply corn to a plant may have a different return-oninvestment (ROI) objective than a public investor.
A producer may view this investment more as a forward hedge or managed “value-added”
position. This position allows a producer to vertically integrate risk and profit as returns move to
differing levels in the distribution channel. Contrary to this, a public investor would compare the
investment opportunity to others with similar risk to determine a risk-adjusted rate of return.
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Table 7-2. Cash Flow Analysis of Selected Companies (2002)
Archer Daniels Midland
Midwest Grain Products

Cash Flow

Capitalization

Capitalization/Cash Flow

$1.1 bil
$20.0 mil

$8.0 bil
$70.0 mil

7 to 1
3.5 to 1

By comparison, this would suggest a $60 million project with comparable risk should cash flow
approximately $8.0 to $8.5 million per year.

Direct Costs
USDA economists have contributed a considerable amount of analysis of the operating costs
of dry grind ethanol plants. Table 7-3 is based on the results of a survey conducted with plant
managers in 2002. Results indicate operating efficiency is related to plant size. There is about a 20
percent reduction in unit costs between the large and small capacity plants. In recognition of this
fact, nearly all new dry grind plants fit the USDA’s larger than 30-million-gallon-per-year size for
capacity. Figures available for 2006 operating costs indicate similar numbers.
Table 7-3. Dry Mill Costs per Gallon Before Depreciation and Interest
Production Capacity

Small
(5-15 mmgy)

Medium
(15-30 mmgy)

Large
(> 30 mmgy)

Direct Costs
Corn costs
Co-product credit
Natural gas
Electricity
Production additives
Water and wastewater

$0.9350
$(0.3398)
$0.1284
$0.0502
$0.1263
$0.0041

$0.7898
$(0.2613)
$0.1029
$0.0374
$0.1228
$0.0100

$0.8207
$(0.2923)
$0.0644
$0.0434
$0.0960
$0.0065

Operating Costs
Direct labor
Repairs and maintenance

$0.0962
$0.0348

$0.0707
$0.0291

$0.0712
$0.0453

Administrative Costs
Marketing and management
Other

$0.0475
$0.0054

$0.0394
$0.0336

$0.0305
$0.0043

Total Direct Costs

$1.0881

$0.9744

$0.8900

Source: USDA economists Shapouri, Gallagher, & Graboski, 2002 Plant Survey

Long-Run Operating Costs – Processing Efficiency
The dry grind ethanol industry has experienced dramatic processing efficiency gains since the
late 1970s. This long-run efficiency gain has provided the foundation for the industry’s current
growth experience. Given current plant efficiency, industry participants have been able to lower
the competitive risk with gasoline. Although incremental gains in conversion efficiencies have
slowed, the industry continues to lower its per unit production costs (Figure 7-3). Development
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of co-products and hybrid specific varieties for ethanol production will further enhance efficiency
and profitability.
Figure 7-3. Dry Grind Ethanol – Production Costs/Gallon

Source: National Renewable Energy Laboratory 2003

The dry grind ethanol plants that are being constructed today have similar production processes
and have comparable operating cost structures. A few companies have dominated construction of
these new plants.
Plants are challenged to gain competitive advantages based on processing efficiency. Even though
there have been new tweaks in the technology since Henry Ford’s day or since the first ethanol
plant was constructed to produce beverage alcohol, the overall fermentation process is basically
unchanged. Plants will continue to wring out efficiency gains, but individual plant profitability
will depend on other factors.

Dynamic Commodity Price Risk – Price Relationships: Corn, Ethanol,
and DDGS
The ethanol industry’s ability to enjoy sustainable economic returns has been achieved by
continually improving the processing efficiency and structural demand arising from incentives
and environmental issues. These factors allow plants the capability to maintain positive operating
margins averaged over long time frames and the ability to withstand normal economic shocks.
Nevertheless, investors and lenders in this industry face a unique type of risk due to the nature
of its inputs and outputs. This risk has been characterized as dynamic commodity risk. Three key
industry factors create this risk:
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1. Price of ethanol
2. Price of corn
3. Price of DDGS
These commodity products have pricing patterns characterized by their competition. In regards
to pricing variability of corn and DDGS, these feed products tend to move with the feed grain and
protein sectors. Ethanol, on the other hand, is an energy product. Its price moves independently
of the other two. Ethanol prices move with gasoline prices as well as octane and oxygenate values.
Price volatility resulting in price inversions and negative cash flows can be a significant threat
to an ethanol plant’s financial health. This would mimic the scenario of high input costs—net
corn costs—and low revenue streams. Ethanol industry managers have several tools to mitigate
commodity price risk, however. They include long-term ethanol price contracts and corn pricing
options such as puts, calls, basis contracts, futures hedging positions, cash contracts, etc.
Managers may be reluctant to totally hedge price risk because less risk means less upside
opportunity. Theoretically, plants could produce on a per-gallon production contract and
eliminate practically all price risk. Most investors are not interested in this risk-free arrangement.
As investors are interested in long-term upside refining spread opportunities, lenders fear
commodity price/refining spread inversions that could cripple a balance sheet. A look at the
historic price relationship between ethanol and corn will reveal processing margin inversion
uncertainty.

Price Relationship Between Corn and DDGS
Corn and DDGS prices are strongly correlated because they are both feed products. This
relationship tends to be strongly linear. Whereas the price per bushel of corn tends to run from
$1.90 to $2.75, the price of DDGS has a historic tendency to be valued at 1.1 times the value of
corn on a per-ton dry basis (Figure 7-4). This is consistent with relative feed values. Given the
ability to substitute the corn and DDGS, the two price values cannot be far apart. Generally, there
is no more than a six-week lag time between the price moves of either feed product.
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Figure 7-4. Price Relationship of Corn and DDGS/Ton

Source: The ProExporter Network 2002

Given the strong price relationship between corn and DDGS, the examination of corn and ethanol
price relations should be the focus in determining a plant’s financial risk.

Dynamic Commodity Risk
Meaningful ethanol price information has been available for the past 15 years. Consequently, a
formula using wholesale gasoline prices as a basis was used for the following analysis.
Since 1979, the highest average corn price has been approximately $3.30 per bushel. During that
same time, the lowest average ethanol price has been $1.01 per gallon, based on the formula.
Processing cost inversions have been experienced three times within the aforementioned time
frame where the costs of the ethanol production was more than the value of the processed
products (Figure 7-5).
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Figure 7-5. Corn Price Relative to Ethanol

Dynamic Commodity Risk and Processing Spread
It is helpful to determine the ethanol plant price risk by understanding the break-even refining
spread and its impact on plant income. The refining spread provides a simplified tool in which
to better model the economics of a 30-million-gallon-per-year dry grind production plant. The
model indicates a plant’s annual profitability based on corn and ethanol values using the cost
assumptions given in the USDA’s model for a plant with production greater than 30 million
gallon per year (Table 7-4; Figure 7-6).
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Table 7-4. Corn Price vs. Ethanol Price for Plant Profitability

E
t
h
a
n
o
l
$/
gal

$.91
$.95
$.98
$1.02
$1.05
$1.09
$1.12
$1.16
$1.19
$1.23
$1.26
$1.29
$1.33
$1.37

$1.82

$1.96

(1.4)
0.0
1.4
2.8
4.2
5.6
6.9
8.3
9.7
11.1
12.5
13.9
15.3
16.7

(2.8)
(1.4)
0.0
1.4
2.8
4.2
5.6
6.9
8.3
9.7
11.1
12.5
13.9
15.3

Corn Valued at Price per Bushel
$2.10
$2.24
$2.38
$2.52
(4.2)
(2.8)
(1.4)
0.0
1.4
2.8
4.2
5.6
6.9
8.3
9.7
11.1
12.5
13.9

(5.6)
(4.2)
(2.8)
(1.4)
0.0
1.4
2.8
4.2
5.6
6.9
8.3
9.7
11.1
12.5

(6.9)
(5.6)
(4.2)
(2.8)
(1.4)
0.0
1.4
2.8
4.2
5.6
6.9
8.3
9.7
11.1

(8.3)
(6.9)
(5.6)
(4.2)
(2.8)
(1.4)
0.0
1.4
2.8
4.2
5.6
6.9
8.3
9.7

$2.66

$2.80

$2.94

(9.7)
(8.3)
(6.9)
(5.6)
(4.2)
(2.8)
(1.4)
0.0
1.4
2.8
4.2
5.6
6.9
8.3

(11.1)
(9.7)
(8.3)
(6.9)
(5.6)
(4.2)
(2.8)
(1.4)
0.0
1.4
2.8
4.2
5.6
6.9

(12.5)
(11.5)
(9.7)
(8.3)
(6.9)
(5.6)
(4.2)
(2.8)
(1.4)
0.0
1.4
2.8
4.2
5.6

Source: USDA

Figure 7-6. Ethanol Break-Even Prices re: Corn Prices (40-Million-Gallon-per-Year Production)

Source: USDA

Plant Profitability
To assess dynamic commodity price risk, it is useful to apply what is known about today’s cost
structure and historic prices to determine a “what if” scenario for plant profitability (Figure 7-7).
With this information, a risk assessment can be made based on historic outcomes.
Assumptions
• USDA cost structure for 40 mmgy plant
• DDGS values are 1.1 times price of corn
• Estimated ethanol values based on formula for years prior to 1990
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Figure 7-7. Plant Profitability Based on Historic Values (40-Million-Gallon Plant)

The model suggests the following results for the 24-year period:
• Net loss – 3 years
• Break-even – 7 years
• Profitable – 14 years

Implications for Dynamic Commodity Risk
The corn-to-ethanol price dynamic suggests the need for plants to be strongly capitalized and
managed towards developing and maintaining balance sheet strength. Governing board members
should resist the temptation to pay out large percentages of cash in years of high profitability.
Start-up initiatives should focus on debt pay-down, and ongoing operations need to ensure strong
working capital positions. Plants need to make use of trading options to protect themselves from
price volatility.
If corn remains at $ 4 per bushel, then its share of operating costs increases to 71 percent and the
cost per gallon of ethanol on a cash flow basis is $2 per gallon.

Dry Grind Plant Cost/Benefit Analysis Summary
Table 7-5 illustrates the key financial metrics of a 50-million-gallon plant. The major cost drivers
of an ethanol plant have been the focus of this section. Approximately 60 percent of the cost of
producing ethanol comes from the net cost of corn when corn is used as a feedstock. The next
major cost is energy—natural gas and electricity. Table 7-6 provides a breakdown of expected
operating costs.
Plant size also plays a significant role in production costs. Larger plants are able to take advantage
of economies of scale. Capital costs per gallon drop from $1.80 for a 15-million-gallon-per-year
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facility to $1.40 per gallon for a 50-million-gallon-per-year facility. The cost per gallon flattens out
beyond the 50-million-gallon capacity.
Table 7-5. Updated Impact with 2006 Estimates Based on a 50-Million-Gallon Plant Income
Statement
Revenue

Mil $/Yr

$/Gal

Ethanol
DDG
Total revenue

121.03
14.13
135.16

2.35
0.27
2.62

Operating Costs

69.63

1.35

EBITDA
Depreciation
Interest

65.53
5.00
2.43

1.27
0.10
0.05

Net Margin

58.10

1.12

Federal and state taxes
After tax margin
Retained earnings

20.33
37.77
7.55

0.39
0.73
0.15

Available Dividends

30.22

0.58

Source: LECG LLC 2006

Table 7-6. 2006 Operating Costs
Operating Costs
Corn (bu)
Enzymes (lb)
Yeast & chemicals (lb)
Denaturant (gal)
Electricity ($/kWh)
Natural gas ($/MCF)
Process water (thou gal/bu)
Wastewater (thou gal/bu)
Direct labor + benefits ($0.032/gal)
Maintenance & repairs ($0.26/gal)
Administrative ($0.06/gal)
Total Costs

Unit Price

Cost Mil $/Yr

$/Gal

Percent of Total

2.210
1.020
0.020
2.000
0.060
8.460
0.370
0.500

40.180
1.790
0.840
3.000
2.310
15.230
0.180
0.190
1.600
1.300
3.000
69.620

0.804
0.036
0.017
0.060
0.046
0.305
0.004
0.004
0.032
0.026
0.060
1.394

57.7%
2.6%
1.2%
4.3%
3.3%
21.9%
0.3%
0.3%
2.3%
1.9%
4.3%
100.0%

Source: LECG LLC 2006

Because of the total dollars needed to build a 50-million-gallon plant, the equity amount required
to complete a financing package becomes a terrific hurdle to clear. Raising equity beyond $10 to
$12 million in a rural community is difficult. When this option fails, most farmer cooperatives
begin to look for other means of raising the capital requirements necessary to secure funding.
Other investment opportunities with less risk or perceived as having a higher return can hinder
an ethanol plant equity drive. If the investment return is less than the perceived value of other
investments, then community development and personal tax advantages become key selling
points to propel investors to participate in the funding drive.
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Strength of leadership is another factor in raising the equity. Each project needs a leader to
champion it to the public and to the press. The project also needs people who are respected in the
community for their business acumen. It becomes much easier to sell stock in an ethanol facility
when the community and investors know and have confidence in the management of the project.
Ethanol production profitability certainly has its share of risks. While the risk in price spread
between corn and DDGS can be managed at a reasonable level, the spread between corn and
ethanol prices is more difficult. Using long-term contracts and commodity pricing tools can
reduce the amount of risk from year to year.
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Section 8
Regional Plant Economic Factors
Regional Differences
It has been said that “location, location, location” are the three most important factors
contributing to a business’s success. The same holds true for an ethanol plant. An ethanol facility
needs access to natural gas or some other energy source, and it requires adequate electricity, water
supply, and other inputs.
The perfect location may have been found if it connects to the utilities needed, is located near an
interstate highway, has access to railroad and or barge movement, and is near a corn supply. The
more natural access to resources, the less costs there are to building and maintaining an ethanol
facility. Make sure to negotiate for the plant’s operating needs before any steel goes into the
ground.
While advantages like utility needs and corn supply may seem obvious, there are subtle
advantages to the right location. These are somewhat regional or state specific and can produce
huge differentials in the economics of two identical plants located in different areas.
This section identifies some of the different cost components of ethanol production between
Illinois and the states bordering it. Not all ethanol plants are created equal with regards to
location and state incentive programs.
Input costs and sales values of products produced vary significantly between states. While
corn and DDGS prices are similar, they have different market values depending on supply and
demand. Illinois corn is mostly fed to swine, exported, or used for industrial uses such as ethanol
production. In states such as Iowa and Wisconsin, corn and DDGS are typically fed locally to
livestock, and they also utilize corn for industrial purposes.
This section also compares the pricing differences in corn, ethanol, and DDGS with Illinois’s
neighbors. Utility rates are specific to ethanol plant locations, so cost comparisons with other
states could not be made. Local utility issues, however, will be discussed here.
Finally, this section includes differences in state tax codes and philosophies about incentives for
the ethanol industry. State income taxes vary as do state sales taxes and real estate tax. These taxes
can have a profound long-term effect on the profitability of an ethanol plant because they must be
paid year after year.
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To lay the foundation for this section, a base case plant is highlighted (see Table 8-1). Regional
economic factors are based on the findings of the previous section’s cost/benefit analysis and the
USDA’s summary of costs from ethanol plants surveyed in 2002.
Table 8-1. Base Case: Ethanol Production Costs and Revenues
(40-Million-Gallon Plant, Dollars per Gallon)
Raw materials (net corn costs)
Natural gas (including sales and utility taxes)
Electricity (including sales and utility taxes)
Ingredients
Maintenance
Labor (plant and management, including fringe benefits)
Administrative and other
Total production costs
Capital costs (including interest)
Total operating costs
Revenue
Net Revenue

$0.53
0.07
0.06
0.11
0.05
0.07
0.08
0.97
0.11
1.08
1.20
0.08

Forty-Million-Gallon Ethanol Plant
Total capital required to build and manage inventory...................................................................................... $62,500,000
Debt............................................................................................. 60 percent, financed over 10 years at 7 percent interest
Equity.................................................................................................................................................................. 40 percent
Plant capital costs............................................................................................................................................ $60,000,000
Land and buildings..............................................$50 million – $25 million materials and $25 million in construction labor
Machinery........................................................................................................................................................... $10 million
Jobs.................................................................... 40 workers at $56,000 per worker (including fringes), $35,000 earnings

Geographic Spread of Corn Prices
The value of corn, as determined by local and international factors, differs by region. The U.S.
average corn price has a west-to-east and north-to-south directional increase in the value of corn.
This is driven by concentrations of industrial, feed, and export markets, and the dynamics of rail
and barge transportation to Eastern and Southern regions.
In a state-by-state analysis of corn values, Illinois comes in higher than the national average, and
higher than most other Corn Belt states. Values for Corn Belt states west of the Mississippi River
tend to be lower than the national average.
It is important to note that there is about a $0.85/bu spread in the value of corn nationally. All
other factors being equal, the costs structure reported by USDA would indicate a $0.30/gallon
national difference in ethanol production costs based on corn value alone.
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Figure 8-1. Average State Corn Prices Relative to U.S. Average

Source: The ProExporter Network

The above chart (Figure 8-1) shows Illinois with a $0.08 higher corn cost than the U.S. average.
When figured into ethanol production, this only raises the cost of production by less than $0.03
per gallon. A bushel of corn produces 2.7 gallons of ethanol, and the higher the corn price, the
higher the price of DDGS to help reduce the net costs of corn.

Geographic Spread of DDGS Values
DDGS is a co-product of ethanol production. In a dry grind ethanol process, a bushel of corn
produces 15 to 17 pounds of DDGS, thus a 40-million-gallon plant will annually produce 130,000
tons of DDGS. Successful marketing and disposal of DDGS are critical to a plant’s success.
The value of DDGS when used as a feedstock is strongly related to the price of corn. On average,
DDGS has the following feed characteristics:
•
•
•
•
•

Moisture – 9-10%
Protein – 27-30%
Fiber – 8-9%
Fat – 8-10.5%
Ash – 4.5-5%

Due to its high fiber content, DDGS is primarily used in ruminant rations. It is highly utilized in
areas with high dairy or beef cattle numbers. DDGS tends to have the most value in dairy rations
where the calculated feed value is 1.3 times the value of corn. The key drivers of DDGS value are
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•
•
•
•

Corn value
Protein value
North American concentrations of dairy feeding
Freight rates from feedlots to locations of dry grind ethanol production plants

The variance of price for DDGS across the Corn Belt rarely exceeds $10 to $12 per ton.
Concentrations of major demand are as follow:
•
•
•
•
•
•

Tulare County and Frazier Valley, California
Oregon, Washington, and Vancouver
Western New York/northeastern Pennsylvania
Tennessee
Northern Texas
Minnesota/Wisconsin

Tulare County is the single largest user of DDGS and tends to set the market in North America.
It has a similar effect on DDGS prices as Decatur, Illinois, has on the corn market. Freight costs to
this California market from the western Corn Belt is approximately $45 per ton. This is another
situation that emphasizes an ethanol plant’s need for efficient rail service.
Figure 8-2. State DDGS Values Relative to Illinois

The DDGS feed markets are growing. Ethanol plant personnel are learning to process and handle
DDGS to increase its feed quality and value. Nutritionists are also beginning to use DDGS in
nonruminant animal feed rations. Even though this addition is only about 10 percent of the total
ration, it is nonetheless an important trend. Figure 8-2 (above) shows the high value of DDGS in
California. Values in South Dakota and Nebraska are below Illinois’s due to the number of ethanol
plants producing in those two states and the competition from corn because of poor exports.
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The growth of DDGS use in swine, poultry, and aquaculture feeds is subtly changing traditional
pricing patterns. As DDGS becomes more broadly used as a feed product, its value becomes
more liquid, transparent, and fungible. In some cases, DDGS is beginning to trade as a price
ratio to corn, and the volatility of its price ratio to corn is declining. As a result, some plants
are developing longer-term price protection strategies by booking corn input purchases
simultaneously with DDGS output sales.

Regional Ethanol Values
Ethanol demand strongly correlates with concentrations of population and industrialization. As
energy demand rises, so does the value of ethanol. When distribution facilities and infrastructure
for handling ethanol increases, regional price differences in ethanol will reflect the cost of
transportation.
An estimated 20 percent of ethanol production is blended and sold in the Chicago/ Gary/
Milwaukee market. These demand patterns are interestingly similar to grain markets. Evolving
concentrations for ethanol demand are going to be found in population centers located in the
Midwest and in the East and West Coasts.
The following projected values (Figure 8-3) for ethanol were determined by using historic price
relationships and current freight rates. This is consistent with evolving demand, which strongly
correlates with population and vehicle use.
Figure 8-3. Average Ethanol Values Relative to Illinois

The national average spread in ethanol values is approximately $0.30/gallon. Coincidentally,
this equals the manufacturing spread based on the value of corn. It would take an unusual set
of circumstances for the value of ethanol to exceed $0.20/gallon relative to Decatur, Illinois. Rail
freight rates from Decatur to the most remote terminals in the U.S. rarely exceed $0.20/gallon.
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Utility Rates
For the purpose of this study, utilities refer to water, electricity, and natural gas. Ethanol plants
use an abundance of all three, and it is extremely important to choose a site that can provide
them. The Illinois Department of Commerce and Economic Opportunity (DCEO) can provide
information on access to them.

Water
The requirements for water are approximately 9 gallons per bushel of ground corn, or 3.5 million
gallons per million gallons of ethanol produced. A 40-million-gallon ethanol plant requires about
150 million gallons per year. Water is normally priced at about one dollar per thousand gallons;
however, not all city systems are able to supply that amount. It is imperative that discussions be
held with city water departments to determine if they can supply enough water and at what cost.
It may be more advantageous to drill for water on the plant site.
New plant designs recycle most of the water to avoid much of the wastewater treatment required
for disposal; however, recycled water cannot be used in specific areas like boilers, where fresh
water is required. Compensations will have to be made for water evaporation. Even though much
of the wastewater can be recycled, some of it will need treatment and disposal. If the municipality
is unable to handle the wastewater, then a treatment facility will need to be constructed on the
premises.

Electricity
Some ethanol plants choose to use co-generation systems powered by coal or natural gas. These
systems provide both electricity and steam to power the plants. A 40-million-gallon ethanol
plant will require about four megawatts of power generation and about 1,132,389 tons of steam
to supply the facility. These systems are priced from $6 million for a natural gas system to $20
million for a coal-powered system. A back-up system will be necessary, and standby service could
become a considerable expense.
The electrical needs of a 40-million-gallon ethanol plant are approximately 46 million kilowatts
per year or 1.15 million kilowatts per million gallons produced. Before a site can be selected, an
assessment of adequate transmission lines will need to be determined. If non-existent, this could
become the most expensive component of the utility infrastructure. Even though co-generation
could solve most electricity needs, a source of back-up power will be required.
Plant shutdowns could cost as much as $100,000 per day. Generator sets powered by diesel
engines are probably not a good alternative. While standard co-generation systems produce
approximately six megawatts or more of electricity, it may be beneficial to buy excess power
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generated from a nearby business. Excess power generation is not easily sold to electric
companies.
The range of electricity costs varies significantly. In deregulated states, such as Illinois, the
component breakdown includes generation, transmission, and distribution. All the states
bordering Illinois have bundled rates, which include the three components. Price differences may
or may not be equal to that in Illinois. The key is to negotiate with the electric company before a
building site is selected.
Some common rate spreads based on dollars per kilowatt are as follow:
• Generation – $.02-.06
• Transmission – $.002-.004
• Distribution – $.003-.006
The cost to a 40-million-gallon ethanol plant is approximately $2.36 million, or $0.06 per gallon of
production.
Other electrical considerations include uninterruptible service, interconnect fee, equipment such
as transformers, peak demand, etc. Think ahead for possible expansion needs that might require
increased electrical capacity.
It is important to know what companies could be serving the plant’s needs. Competition is a
wonderful thing when negotiating for the best price. One word of caution when getting quotes
from utility companies: Be sure to compare apples to apples. Hiring an expert to negotiate the
rates may be the best advice.
Figure 8-4 shows the trend in electrical rates for Illinois over a ten-year period. Because of
deregulation, rates have been declining from a high of 9.07 cents per kWh in 1990 to 6.97 cents per
kWh in 1999. Future retail prices are expected to stabilize or even decrease somewhat.
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Figure 8-4. Average Retail Price of Electricity Sold by Electric Utilities in Illinois, 1990-1999

Source: Energy Information Administration

Illinois’s electricity price, through 2006, was below the national average in all three sectors
(Table 8-2). Within the industrial sector, the state has a lower average rate than neighboring
ethanol-producing states, with the exception of Missouri (Table 8-3).
Table 8-2. Illinois Average Retail Prices for Electricity, 2006
Sector
Residential
Commercial
Industrial

Illinois (cents/kWh)

U.S. Avg. (cents/kWh)

8.79
8.18
4.73

10.55
9.4
6.12

Source: Energy Information Administration 2006

Table 8-3. Average State Industrial Electrical Costs
State

Year 2006 (cents/kWh)

Year 2005 (cents/kWh)

4.70
4.98
4.92
5.88
4.65

4.62
4.43
4.57
5.38
4.60

Illinois
Indiana
Iowa
Wisconsin
Missouri

Source: Energy Information Administration 2006
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Natural Gas
Natural gas requirements for an ethanol plant are approximately 38 million cubic feet (mmcf) per
year per one million gallons of ethanol produced, or 1,520 mmcf for a 40-million-gallon facility.
The total cost of natural gas for a 40-million-gallon production facility, based on $10 per thousand
cubic feet (mcf), is $15.2 million or equal to $0.38 per gallon of ethanol produced. These costs
can escalate quickly. There are opportunities to hedge gas prices to reduce risks. Prices have a
tendency to be quite volatile, especially in the winter months. Natural gas prices range from $6.00
to $12.00 per mcf.
When siting an ethanol plant, care must be taken to ensure there is an adequate pipeline available
for tapping. A distance of five miles from the plant to a sizeable pipeline could cost up to $1
million to install. Negotiations need to be complete before the site is selected. Selecting a poor site
can cost millions of dollars in capital costs to rectify and millions more in perpetual costs. A tool
to locate the nearest pipeline to a proposed site is available at www.value-added.org.
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Figure 8-5. Average Consumer Price of Natural Gas in the U.S., 2003-2006
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Table 8-4. Industrial Customer Natural Gas Prices (Dollars per Thousand Cubic Feet)
State

2001

2002

2003

2004

2005

2006

Illinois
Indiana
Iowa
Wisconsin
Missouri
Minnesota

6.88
8.14
6.48
7.47
7.49
5.16

4.97
5.48
5.58
5.23
6.01
4.18

7.23
8.34
6.50
7.23
7.93
5.88

8.07
7.99
7.33
7.92
8.80
6.57

10.01
10.12
9.46
9.91
10.99
8.50

9.45
9.36
8.41
9.56
12.00
8.35

Source: Energy Information Administration 2007

As Table 8-4 indicates, Illinois has the lowest five-year average for natural gas prices. The price
difference equates to a savings of about $0.02 per gallon of ethanol produced.

State Incentives for Ethanol Production
Most states have incentives for attracting plant and manufacturing equipment investment.
Individual state incentives differ in scope and scale. New ethanol production plants generally
qualify for many of the “standard” state incentives, but individual states have additional motives
for attracting ethanol production. Dry grind plants are strong economic multiplier sources for
rural communities, making them attractive for rural development.
Some state incentive programs are designed to provide start-up encouragement while others
target consumptive tax relief to provide consistent ongoing demand. Most state incentives for
ethanol production fall within the following categories:
•
•
•
•

Financing assistance
Tax incentives
Marketing supports
Production subsidies

Although these programs impact plants differently, they also have a bearing on the profitability of
all the state’s ethanol producers. Table 8.5 references the different incentive programs offered by
states producing ethanol.
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Table 8-5. Legislative Actions: State

State
Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana

Producer
Incentive
Program

Retailer Incentives
for Ethanol Blends
and E-85

State
RFS

Retail
Pump Label
Requirement

State Fleet Fuel
Purchase Requirement

X
X
X
X

X

X
X
X
X
X

X

X
X
X
X
X

X
X
X
X

X
X

X
X
X

X

X
X
X
X
X
X

X

X
X
X

X

Sources: Renewable Fuels Association 2006

Tax Incentives
Illinois has Enterprise Zones, and it exempts manufacturing machinery from sales tax. The
following table (Table 8-6) reflects existing business tax differentials. An Enterprise Zone location
and the maximum allowable property tax abatement are assumed in each state.
• Illinois Enterprise Zones are allowed to abate up to 100 percent of property taxes and utility
tax exemptions. An explanation of Enterprise Zones and the Illinois locations are found in
Appendix IV.
• The column showing a corporate income tax credit for personal income taxes paid by
employees reflects a program in Indiana equivalent to the Illinois program, a slightly
more advantageous Iowa program, no use of the program in Missouri because a business
must create 100 jobs to qualify, and the absence of such a program in Wisconsin. The Iowa
investment tax credit calculation is based on a 10 percent credit for investments in an ethanol
plant organized as a farmer-owned cooperative.
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Table 8-6. Taxes and State Tax Incentives in Comparison to Illinois (Ten-Year Averages;
Cents/Gallon of Ethanol)
State
Illinois
Indiana
Iowa
Missouri
Wisconsin

Property
Taxes

Sales and
Utility Taxes

Employees’
Income Taxes

Investment
and Jobs

Total

--2.6
0
-0.2
-2.3

--0.6
-0.5
-1.1
-0.5

-0
+0.1
-0.1
-0.1

--0.2
+0.6
+0.2
-0.1

--3.4
+0.2
-1.2
-3.0

The property tax abatement for Enterprise Zones is a meaningful differential incentive for future
Illinois projects. Illinois enjoys a favorable tax position in comparison to its neighboring states
except for Iowa, where the difference is minimal.

Marketing Supports
Iowa offers a 1.1 cents reduction in the fuel tax on ethanol blended gasoline. Assuming a 10
percent blend, the 1.1 cents equals an 11-cent-per-gallon reduction. Illinois exempts 30 percent of
the retail sales tax for 10 percent ethanol-blended gasoline. The exemption results in a sales tax
rate of 1.875 percentage points less on ethanol-blended gasoline.
Assuming a gasoline price of $1.30 per gallon, taxes are lowered 2.4375 cents a gallon on a 10
percent ethanol blend. With this incentive, the 2.4375 cents equates to a 24.375 cents reduction per
gallon of ethanol sold.
It is difficult to determine whether the benefactor of the Illinois sales tax reduction is the ethanol
manufacturer, distributor, retailer, or customer. It is therefore assumed here that the savings
are divided equally among the four entities. Therefore, the tax relief looks something like the
following:
• Illinois – 6.1 cents per gallon of ethanol
• Iowa – 2.8 cents per gallon of ethanol
These two states’ sales tax incentives are available regardless of where the ethanol is produced.
More savings will accrue to in-state producers because of the higher ethanol transportation costs
for out-of-state production. Indications are that transportation costs tend to insulate ethanol
markets against competition, and it is further assumed that two-thirds of the producers’ share of
the ethanol sales tax incentive accrues to in-state producers in Illinois and Iowa.
Marketing supports provide a powerful edge for Illinois producers. The state provides more than
$50 million per year to the ethanol industry with this tax credit.
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Production Subsidies
Missouri is the only state in the five-state comparison that offers a production subsidy. It consists
of a 20-cents-per-gallon subsidy for the first 12.5 million gallons of ethanol produced in state, and
5-cents-per-gallon for the next 12.5 million gallons produced.
The subsidy averages 7.8 cents over 40 million gallons and is currently set to expire after five
years. Without any extension, the ten-year average subsidy is 3.9 cents per gallon.

Net State-by-State Incentive Effects
In the comparison below (Table 8-7), three of the five states—Illinois, Iowa, and Missouri—have
ethanol-specific state laws designed to ban MTBE and to encourage the in-state production and/
or consumption of ethanol. Considering all incentive and tax factors, Illinois has a profit margin
advantage over all four comparison states.
Table 8-7. Five-State Incentive Comparison Summary (Cents per Gallon of Ethanol)
State
Illinois
Indiana
Iowa
Missouri
Wisconsin

Production
Subsidies
-0.0
0.0
+3.9
0.0

Financing
Assistance

Taxes and
Tax Incentives

Marketing
Supports

Total

--1.3
-1.1
-1.3
-1.3

--3.4
+0.2
-1.2
-3.0

--4.1
-2.2
-4.1
-4.1

--8.8
-3.1
-2.7
-8.4

Figure 8-6. Net Annual Per Gallon Revenue Effects of State Incentives Relative to Illinois

Net Regional Effects
Netting the Corn Belt state-by-state per gallon production differences indicates Illinois’s
capabilities to compete in the dry grind ethanol industry. The data in Figure 8-6 demonstrates
Illinois’s competitiveness compared to other Corn Belt States.

The Economic Potential for Ethanol Expansion in Illinois

95

Table 8-8 indicates that Illinois is only slightly behind Iowa and Minnesota in the cost of
producing ethanol. Because of the influence of exports and the strong processing needs for Illinois
corn, prices for corn in Illinois are higher than the surrounding states. The differential of this item,
however, is almost totally offset by the combination of the other state benefits.
Table 8-8. Net Per Gallon Regional Effects 40 mmgy Dry Grind Plant Relative to Illinois
$/Gallon State Differences
Corn price
DDGS value
Ethanol value
State incentives
Net regional

IL

IN

IA

MN

MO

NE

SD

WI

0
0
0
0
0

0
.021
-.02
-.088
-.087

.056
.01
-.03
-.031
.005

.10
.021
-.08
-.027
.014

0
0
-.02
-.027
-.047

.033
-.016
-.06
-.027
-.07

.107
-.025
-.08
-.027
-.025

.037
.042
-.03
-.084
-.035

Regional Plant Economic Factors Summary
The very nature of an ethanol plant demands that location be a top priority. Other factors include
infrastructure, feed supply, existence of Enterprise Zones, and basis for state incentives.
States have their own incentive programs to lure new businesses. The incentives may be in the form
of direct subsidies or tax credits. Regardless of the form, project leaders should be aware of available
programs and seek help in exploiting them. Each state has the expertise to accomplish this.
Given the various programs and tax structures to encourage ethanol production among the
bordering states, Illinois is well-positioned to expand its ethanol industry.
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Section 9
Selecting a Plant Location
Plant Location Factors
A key challenge for Illinois investors wanting to fund new ethanol production is finding optimal
plant locations within the state. Finding the right site for a new ethanol production plant is
a complex issue and vital to its sustainability. The method for determining optimal in-state
locations requires examining the following major costs and income drivers for the success of an
ethanol plant correlated with geographic location:
• Relative corn values are a function of
• Average local production
• Production consistency
• Transportation access:
• Rail
• Roads
• Water
• FOB DDGS values are a function of
• Local consumption
• Alternative markets which are a function of transportation:
• Rail
• Water
• FOB ethanol values are a function of
• Intrastate markets (truck)
• Interstate markets which are a function of transportation:
• Rail
• Water
Proximity to a major natural gas pipeline and electricity source is fundamental to the plant
location process. Finding an electricity source with enough transmission capability and a pipeline
of adequate size (approx. six inches) may prove difficult. Without easy access, this infrastructure
may cost a facility millions of dollars to install.

Average Corn Production
Inherent blessings of rich prairie soils, extended summer daylight, and relatively consistent
moisture have helped position Illinois as one of the world’s leading corn-producing regions
(see Figure 9-1). Illinois’s largest production region lies in the northern half of the state where
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temperatures are more moderate and where soils more consistently produce high-yielding
crops. Twenty-year corn production data can be found county by county through the Illinois
Agricultural Statistics Service (www.AG-STATS.com).
Figure 9-1. Average Illinois Corn Production

30-Year
Production
Per Sq. Mile
by County
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Corn Production Variability
Locating areas of consistent corn production is as important as finding those with good corn
yields. There are areas of the state with good average production but high variability in yields.
Production variability caused by poor soils, floods, or drought increases the chance that an
ethanol plant would have to find alternative corn sources. Without the capability of rail to deliver
a feedstock from outside the area, an ethanol plant may find itself in a highly competitive corn
market. Input price risk for ethanol plants then increases. The lowest variability in Illinois corn
production is primarily found in the western and northern parts of the state (see Figure 9-2).
Figure 9-2. Illinois Corn Production Variability
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Relative Corn Values
As demonstrated earlier, corn costs comprise 60 to 70 percent of a plant’s total operating costs. An
Illinois ethanol plant will compete with the following existing markets for corn:
•
•
•
•

Export
Processing
Feed
Intrastate and interstate

Naturally, a plant would want to locate in an area with comparable advantages in this major cost
category. The following map (Figure 9-3) shows the different corn basis levels that are present
within the state. Basis is a term used to describe the price of corn based on the Chicago Board of
Trade’s price determination and publication. For the most part, it is the transportation cost to
deliver corn to one of the Board of Trade’s delivery points.
As an example, corn priced with a negative basis number means that that amount is subtracted
from the daily price quote of the Chicago Board of Trade to determine the local price of corn for
that day. A positive number is added to the Board’s price quote to determine the price at that
locality.
The bar graph to the left of the following map gives the average basis for the last 12 years. In
some areas, local corn prices have exceeded the Board’s price; however, this could be attributed to
strong local competition for the grain because of an abnormality. Similarly, basis levels at harvest
time might be below what is indicated on the map due to harvest and storage pressures. The
numbers graphed are based on the average throughout the year.
According to the state map, there are three general areas that have consistently lower-priced corn
than other areas in the state. These areas may provide a greater advantage for locating an ethanol
plant if all other considerations are equal.
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Figure 9-3. 12-Year Corn Basis Levels

12-Year
Average
Corn
Basis
by County

Source: The ProExporter Network

DDGS Production and Consumption
A 40-million-gallon-per-year production plant will produce 130,000 tons of DDGS. With the
growth in the dry grind ethanol industry, increasing research is being undertaken to discover
optimal nutritional uses for DDGS in feed rations of commercial livestock production. Due to
DDGS’s high fiber content, it has been predominately used in ruminate rations. As the industry is
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learning how to improve the nutritional quality of DDGS, the co-product is finding its way into
a broader spectrum of livestock rations, including pork and poultry. Nutritionists now recognize
that the diets of pork and poultry can support up to 10 percent inclusion of DDGS with additional
benefits.
Theoretic potential DDGS demand is determined by taking the DDGS recommended feed rate,
as determined by nutrition research, into the sector’s feed ration (Table 9-1). Illinois’s theoretic
potential demand could be satisfied by four 40-mmgy plants. Consequently, any plant locating in
Illinois will have to look at intrastate and interstate markets for DDGS. This accentuates the reason
why accessibility to rail transportation is critical to an Illinois ethanol facility. Nearby states may
offer an opportunity to truck DDGS to livestock markets. Iowa and Wisconsin both have large
beef or dairy herds. California and New York have substantial dairy herds that are accessible by
rail.
Table 9-1. Illinois Livestock Feed Consumption and Demand
Species
Beef
Dairy
Pork
Total

Illinois # Head

Corn Consumed Bushels

Bean Meal (Tons)

Theoretic Potential
DDGS Demand (Tons)

240,000
185,000
9,113,000

18,000,000
13,541,667
109,844,196
129,198,863

1,089,918
5,833,337
25,865,690
32,788,945

278,313
43,800
130,761
452,874

Sources: University of Illinois; National Corn Growers Association

Economic advantages are gained by selling DDGS locally and, specifically, by selling it locally
in a wet form. Drying DDGS can account for as much as one-third of a plant’s energy costs. The
following maps (Figures 9-4 and 9-5) depict the largest ruminant and swine concentrations in
Illinois, which offer the greatest opportunity for DDGS utilization.
According to the maps, northwestern Illinois shows promise for locating an ethanol plant in
regards to beef and dairy herd populations and the utilization of DDGS. More swine populations
are found in western and central Illinois. These markets are not well defined at this time because
DDGS has not been previously available at competitive prices to corn and soybean meal.
Educating the livestock feeder and swine nutritionist in Illinois on the benefits of DDGS has yet to
be accomplished.
Rail transportation can make up for the shortfall in livestock numbers in Illinois. As mentioned
before, markets outside of the state are accessible by rail.
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Figure 9-4. Cattle Inventory

1 Dot = 500
Top Ten Counties
Jo Daviess
Stephenson
Carroll
Clinton
Henry
Adams
Ogle
Hancock
DeKalb
Whiteside

Head
70,400
56,300
51,700
51,400
48,700
44,000
39,300
36,500
33,300
32,200
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Figure 9-5. Hog Inventory

1 Dot = 2,000
Top Ten Counties
DeKalb
Henry
Clinton
Livingston
Cass
Knox
Greene
McLean
Pike
Ogle

Head
187,200
167,100
158,100
136,600
129,700
126,900
122,000
121,200
113,100
111,600

Rail Transportation
A strong case exists for locating an ethanol plant on an eastern railroad or on a short-line railroad
with eastern railroad switching capabilities. This will help position the plant for developing
marketing opportunities. Illinois has two prominent railroads with eastern routes: Norfolk
Southern and CSX. For southern and western destinations, the Burlington Northern and the
Union Pacific provide good transportation outlets (see Figure 9-6).
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Figure 9-6. Illinois Rail Transportation Routes

A minimal amount of short-line railroad service is available throughout Illinois; however,
switching fees become a factor in these transportation costs. The same holds true when switching
from one main line to another. Direct route unit trains are usually the cheapest means of
transportation.
Access to two rail lines would be ideal. It would provide pricing competition and allow an
opportunity to serve more than one market. This could be especially important, for instance, if
ethanol went to the East Coast and the DDGS headed to southern or western markets.
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Other factors influencing the success of rail transportation are the following:
• Intense Local Rail Service Levels
How often does the train service the site? What restrictions are placed on rail car placement?
Who pays for the siding? What are the limits for number of cars and weight?
• Simple/Smooth Car Moves and Exchanges
Are railcars all coupled together? Are the routes direct? Is it a unit train or are units smaller? Is
it a dedicated train and does it operate its routes on a timely basis?
• High Speed Tank and Rail Car Filling
Can cars be loaded quickly? How soon before demurrage penalties start to apply? Are
weekend and night fills expected? How quick is the turnaround time?

Natural Gas Lines
Natural gas considerations should include how close a major pipeline runs to the proposed site.
The line has to be of sufficient size to meet the plant’s demand. If the ethanol plant project is
considering co-generation of electricity, even more gas will be required.
The following map (Figure 9-7) depicts the general layout of natural gas lines in Illinois. Most
cities have access to gas pipelines that will be of adequate size for ethanol plants; however, gas
lines outside city limits are sparse. The best opportunities for functional gas lines lay along the
main routes serving the city.
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Figure 9-7. Illinois Natural Gas Pipelines
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River Factors
Illinois is situated between two major river systems: the Mississippi and the Ohio. An internal
river, the Illinois, is navigable from Chicago to St. Louis. Ethanol plants that choose to locate along
one of these rivers will have access to both the East and West Coast markets.
Consideration of sites along the river will have to include the possibility of building in a flood
plain. The frequency of flooding should be determined as well as the closeness of the river
channel to the bank. Dredging from the riverbank to the channel could become quite costly and
be a frequent procedure.
Piping for liquid fill of barges may have to be added as well as conveyors to move DDGS by
water. Flood considerations come into play here as well. Barge tie-up infrastructure could be part
of the costs incurred when using this mode of transportation.
Partnerships with grain elevators located along the river may make the most sense. Not only does
the elevator have access to corn and a system for bringing it there, but it also has storage capacity
for loading barges and access to the river. Barge placement services are already doing business
with the grain elevators and may be in the best position to offer some attractive deals in moving
barges out to the channel for the preparation of larger tows.

River vs. Interior Locations
Each location offers advantages and disadvantages. Corn prices are lower away from the river
terminals due to the transportation cost of getting the grain to the river and the competition from
export markets. This is good for an ethanol plant located inland; however, river transportation
to the final destination is cheaper than by truck if large quantities are transported and if the
destination market is a substantial distance from the plant.
Poor rail access is one interior market problem, and to ship ethanol by barge means an added cost
for trucking the ethanol to the river. Although the tonnage transported will be less, due to the fact
that one-third of each bushel of corn is converted to CO2 and vented into the air, the ethanol plant
will have two different products to deliver: (1) ethanol and (2) DDGS. When the price of corn is
factored against the savings in transportation, interior markets are approximately a wash to river
terminals.

Land
Property is a consideration not to be taken lightly. The amount of excavation necessary to level
the ground and provide sound footing for the fermentation tanks will be an important factor.
Also, issues such as property flooding, underground faults such as coalmine shafts, solid rock, or
environmental clean-up issues require consideration.
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Sufficient space for expansion or process additions, as may be required for new technology,
should be provided for. Typically, 40 acres is adequate for the construction of a 40-million-gallon
facility. That does not include room for rail siding and truck traffic. Facility locators will also need
to keep in mind the fire hazards and safety issues associated with ethanol production.

Other Factors
A thorough location analysis should go beyond an examination of the major cost drivers.
Although the decision should be driven by traditional economic factors affecting the operation
of the ethanol facility, political factors may also play a part. In some cases, the strength of
community pull to locate a plant within the community’s boundaries may offset some of the other
costs. Such activities may include tax abatement, infrastructure enhancement, low-cost utilities,
or low-interest loans. These considerations must be compared to the operational economics of the
plant over the lifetime of the facility.
Environmental issues will become more important when locating close to a populated area.
Prevailing wind direction and the technology used within the plant could have a considerable
effect on how the community perceives odor and particulates. These issues should not be taken
lightly. Community groups have been known to shut ethanol plants down until costly emissions
equipment was installed. The problem could go unnoticed until the plant is operational and the
capital costs expended. At that point, the cost of plant shutdown is much more serious.

Plant Location Summary
Each potential ethanol plant site has its own set of unique characteristics. These could include
community support for the project or economic incentives by an end user. Maps and published
numbers are helpful in directing groups to prime ethanol sites, but they are by no means the sole
determinants. Nonetheless, the statistics should be taken into consideration.
Demand for the products produced and the transportation modes to get them to the market
are keys for any business. The business will also require infrastructure to produce its product.
That being said, Illinois has the resources to accomplish and fulfill both production and market
demand.
This section detailed Illinois’s resources, which are not all located in one section of the state. There
are locations within the state that can provide the needed resources to locate an ethanol plant and
to provide it with the opportunity to be successful. While Illinois’s corn prices are higher than
some surrounding states, production is plentiful and neighboring production is fairly consistent.
For every $0.03 per bushel increase in corn price, the ethanol production cost increases about
$0.01 per gallon. This cost can be easily offset by lower transportation charges, lower utility costs,
or tax benefits.
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It only takes about four 40-million-gallon ethanol plants to produce enough DDGS to feed Illinois
livestock under current technology. Rail or barge transportation opens up market opportunities
for DDGS rather than relying on the local market. New technology could make it possible for
higher-valued co-products to be produced from DDGS. This could potentially open new markets
and reduce the amount of excess DDGS.
Illinois has a transportation infrastructure that includes rail, road, and water. It has plenty of
natural gas lines and other utilities to make a production facility work. On the other hand,
Illinois has deregulation—for good or bad—that makes the use of utilities somewhat challenging.
Illinois’s tax structure could be enhanced to promote businesses to the state, and Illinois
legislation could be more business friendly.
All in all, Illinois is about equal if not slightly advantaged to take on the future markets of ethanol
demand.
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Appendix I.
Bioenergy Program
DEPARTMENT OF AGRICULTURE
Commodity Credit Corporation
7 CFR Part 1424
RIN 0560-AG84
Bioenergy Program
Agency: Commodity Credit Corporation, USDA
Action: Final rule
Summary: This rule finalizes a proposed rule to amend the existing regulations of the Commodity
Credit Corporation (CCC) Bioenergy Program (program) in order to implement Section 9010
of the Farm Security and Rural Investment Act of 2002 (the 2002 Act). These changes include
modifying the definitions for biodiesel, eligible commodities, and ethanol; extending the program
beyond Fiscal Year (FY) 2002; and allowing producers to enter into multi-year agreements for
program payments. Additional changes, based on comments received on the proposed rule,
include modifying the conversion factor provisions, making biodiesel payments on a soybean
basis, making biodiesel payments on all biodiesel production, basing program payments on
market prices as of the 10th business day before the production quarter, and establishing a target
notification period for changes to conversion factors. Under the rule, CCC will pay incentives to
ethanol producers to increase their use of eligible agricultural commodities in an FY as compared
to the corresponding period in the prior FY. For biodiesel, CCC will pay incentives to biodiesel
producers for FY 2003 through FY 2005 on all biodiesel production from eligible agricultural
commodities. For FY 2006, CCC will pay biodiesel producers incentives only on their increased
biodiesel production.
Dates: Effective October 1, 2002. The FY 2003 and beyond sign-up period will end June 6, 2003.
For further information, contact Jim Goff, Warehouse and Inventory Division, Farm Service
Agency (FSA), U.S. Department of Agriculture (USDA), STOP 0553, 1400 Independence
Avenue, SW, Washington, DC 20250-0553, telephone: (202) 720-5396, or e-mail address:
BioenergyProgram@wdc.fsa.usda.gov. Persons with disabilities who require alternative means of
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communication (Braille, large print, audiotape, etc.) should contact USDA’s TARGET Center at
(202) 720-2600 (voice and TDD).
PART 1424 – BIOENERGY PROGRAM
Sec.
1424.1
1424.2
1424.3
1424.4
1424.5
1424.6
1424.7
1424.8
1424.9
1424.10
1424.11
1424.12
1424.13
1424.14

Applicability
Administration
Definitions
General Eligibility Rules
Agreement Process
Payment Application Process
Gross Payable Units
Payment Amounts
Reports Required
Succession and Control of Facilities and Production
Maintenance and Inspection of Records
Appeals
Misrepresentation and Scheme or Device
Offsets, Assignments, Interest, and Waivers

Authority: 7 U.S.C. 8108, 15 U.S.C. 714b and 714c
1424.1 – Applicability
This part sets out regulations for the Bioenergy Program. It sets forth, subject to availability of funds
as provided herein, or as may be limited by law, the terms and conditions a bioenergy producer must
meet to obtain payments under this program and part from the Commodity Credit Corporation
(CCC) for eligible bioenergy production. Additional terms and conditions may be set forth in the
document required to request program benefits and in the program contract or agreement prescribed
by CCC. This program is effective October 1, 2002, through September 30, 2006.
1424.2 – Administration
This part shall be administered by the Executive Vice President, CCC, under the general direction
and supervision of the Executive Vice President or designee. The Executive Vice President or a
designee may authorize a waiver or modification of deadlines and other program requirements
in cases where lateness or failure to meet such other requirements does not adversely affect
the operation of the program, and may set such additional requirements as will facilitate the
operation of the program. The funds available for the program shall be limited as set by this rule,
otherwise announced by the Executive Vice President, CCC, or limited by law.
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1424.3 – Definitions
The definitions set forth in this section shall be applicable for all purposes of program
administration under this subpart.
Agreement means the Bioenergy Program Agreement or other form prescribed by CCC that must
be executed for participation in the program.
Application means the application form prescribed by CCC or another form that contains the
same terms, conditions, and information required.
ATF means the Bureau of Alcohol, Tobacco, Firearms, and Explosives of the United States
Department of Justice.
Base production means a biodiesel producer’s current FY’s biodiesel production from eligible
commodities that is not an increase over biodiesel production in the previous FY to date.
Biodiesel means a mono alkyl ester manufactured in the United States and its territories that
meets the requirements of an appropriate American Society for Testing and Materials Standard.
Biodiesel producer means a producer that produces and sells biodiesel who is also registered
and in compliance with Section 211 (b) of the Environmental Protection Agency Clean Air Act
Amendment of 1990.
Bioenergy means ethanol and biodiesel produced from eligible commodities.
Conversion factor means . . .
(1) For ethanol production, a factor that converts the number of ethanol gallons back to
commodity units as determined in the manner announced by CCC.
(2) For biodiesel production, the factor that will treat 1.4 gallons of biodiesel produced as having
involved the consumption of one bushel of soybeans in any case when the feedstock was an
eligible commodity that has a corresponding oil or grease market price; if there is none, then
the factor shall be as determined and announced by CCC.
Eligible commodity means barley; corn; grain sorghum; oats; rice; wheat; soybeans; cotton
seed; sunflower seed; canola; crambe; rapeseed; safflower; sesame seed; flaxseed; mustard seed;
cellulosic crops such as switchgrass and hybrid poplars; fats, oils, and greases (including recycled
fats, oils, and greases) derived from an agricultural product; and any animal byproduct (in
addition to oils, fats, and greases) that may be used to produce bioenergy, as CCC determines,
that is produced in the United States and its territories.
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Eligible producer means a bioenergy producer who meets all requirements for program payments.
Ethanol means anhydrous ethyl alcohol manufactured in the United States and its territories and
sold either . . .
(1) For fuel use, rendered unfit for beverage use, produced at a facility, and in a manner approved
by ATF for the production of ethanol for fuel
(2) As denatured ethanol used by blenders and refiners and rendered unfit for beverage use.
Ethanol producer means a person authorized by ATF to produce ethanol.
FSA means the Farm Service Agency, USDA.
FY means the fiscal year beginning each October 1 and ending September 30 of the following
calendar year.
KCCO means the FSA, Kansas City Commodity Office.
Posted County Price means the same Posted County Price for different locations as is used under
other CCC commodity programs for marketing loan gains and other matters.
Producer is a legal entity (individual, partnership, cooperative, or corporation, etc.) who is a
commercial bioenergy producer making application or otherwise involved under this program.
Quarter means the respective time periods of October 1 through December 21, January 1 through
March 31, April 1 through June 30, and July 1 through September 30 of each FY, as applicable.
Sign-up period means the time period announced by CCC during which CCC will accept program
agreements.
USDA means the United States Department of Agriculture.
1424.4 – General Eligibility Rules
(a) An applicant must be determined eligible by KCCO and be assigned an agreement number.
(b) To be eligible for program payments, a producer must maintain records indicating for all
relevant FYs and FY quarters . . .
(1) The use of eligible commodities in bioenergy production.
(2) The quantity of bioenergy produced from an eligible commodity by location.
(3) The quantity of eligible commodity used by location to produce the bioenergy referred to in
paragraph (b)(2) of this section.
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(4) All other records needed or required by the agreement to establish program eligibility and
compliance.
(c) A producer must allow verification by CCC of all information provided. Refusal to allow CCC
or any other agency of USDA to verify any information provided will result in a producer
being determined not eligible.
(d) For producers not purchasing raw commodity inputs, the production must equal or exceed
that amount of production that would be calculated using the raw commodity inputs and the
conversion factor set out in 1424.3. A producer that purchases soy oil from a soybean crushing
plant for further refinement into biodiesel must be able to prove to CCC’s satisfaction both
soy oil purchases and biodiesel production for the applicable quarter. Any special conversion
factors needed will be the province of CCC and CCC alone and CCC’s decision will be final.
(e) A producer must meet all other conditions set out in these regulations, in the agreement, or in
other program documents.
1424.5 – Agreement Process
(a) To participate, an eligible producer must submit a signed agreement during the FY sign-up
period. Agreements may be for single or multiple FYs; however, multiple FY agreements
require producers to submit annual production estimate reports during each applicable FY
sign-up period. Such reports must comply with the terms of the agreement and this part. In all
cases, the accounting for compliance will be made on a per FY basis.
(b) Sign-up each FY will be held for 30 calendar days beginning for . . .
(1) FY 2003 on the date of publication of this rule.
(2) FY 2004 and beyond on August 1 of the FY before the applicable FY.
(c) After agreements are submitted,
(1) If determined eligible by KCCO, an agreement number will be assigned, and a notification
will be mailed to the producer.
(2) If additional information is needed for KCCO to determine eligibility, the producer will
be contacted as soon as practicable and requested to provide additional supporting
documentation.
(3) If determined ineligible by KCCO, producers will be notified in writing that their
agreement was rejected and the reason for the determination.
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1424.6 – Payment Application Process
(a) To apply for payments under this program during an FY, an eligible producer must . . .
(1) Submit an application or eligibility report for each quarter. Submit the last quarterly
application or report of the FY within 30 calendar days of the end of the FY for which
payment is requested. If the actual deadline is a non-workday, the deadline will be the next
business day.
(2) Certify with respect to the accuracy and truthfulness of the information provided.
(3) Furnish CCC such certification, and access to such records, as CCC considers necessary to
verify compliance with program provisions.
(4) Provide documentation as requested by CCC of both the producer’s net purchases of
eligible commodities and net production of bioenergy compared to such production at all
locations during the relevant periods. CCC may adjust the formulaic payments otherwise
payable to the producer if there is a difference between the amount actually used and
certified and the amount of increased commodity use calculated under the formula.
(b) After applications or reports are submitted, eligible producers . . .
(1) Shall submit such additional supporting documentation as requested by KCCO when
additional information is needed to determine eligibility.
(2) Will be notified in writing of their ineligibility and reason for the determination when the
application is determined ineligible by KCCO.
(3) Shall promptly refund payments when a refund to CCC is due. If a refund is not made
promptly, CCC may establish a claim.
1424.7 – Gross Payable Units
(a) For ethanol, producers will be eligible for payments on gross payable units for only their
ethanol production from eligible inputs that exceeds, for the program year to date, their
total comparable portion of the previous year. Producers of ethanol are not eligible for base
production payments. Producers shall not be paid twice for the same increase, and any decline
in relative production between quarters will require a comparable refund. For example, if at
the end of the first quarter a producer were to be paid for an increase of 500 gallons of ethanol,
but at the end of the second quarter, that producer’s year-to-date production was down
to a net increase for the year of 450 gallons, then a refund would be due for the loss of the
corresponding 50 gallons of net extra production. Repayment rates shall be based on previous
payment rates. Unless otherwise determined by CCC, the extra ethanol production from
eligible inputs will be converted to gross payable units by dividing the gallons of increased
ethanol by the applicable conversion factor.
(b) Biodiesel producers will be eligible for payments on gross payable units for all biodiesel
production from eligible inputs. For eligibility purposes, there will be two kinds of payment:
(1) additional production payments (APP) and (2) base production payments (BPP). Repayment
rates shall be based on previous payment rates. Unless otherwise determined by CCC, gross
payable units for biodiesel production from eligible inputs will be calculated as follows:
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(1) For APP, by dividing the gallons of increased biodiesel by the biodiesel conversion factor of
1.4. APP payments will be made on increases as compared with the previous FY. Producers
will not be paid twice for the same production. Failure to maintain year-to-date biodiesel
production increases between quarters will require a comparable APP refund as specified
below. That is, if a producer were to be paid at the end of the first quarter for 500 gallons
of increased biodiesel production, but by the end of the second quarter, that producer’s
production, for the year to date, was only 450 gallons, then a refund of the APP premium
would be due for the loss of the corresponding 50 gallons of net production increase.
(2) For BPP, which will be made on production not eligible for the APP, by dividing the base
production by the biodiesel conversion factor of 1.4 and multiplying the result by 0.5 in FY
2003, 0.3 in FY 2004, 0.15 in FY 2005, or 0.0 (zero) in FY 2006 to determine base biodiesel
production gross payable units.
(3) By adding the APP and BPP to determine biodiesel gross payable units.
(c) There shall only be one eligible producer per plant location.
(1) When producers move production from one plant to another between FYs, the prior
FY’s production for the producer for program payment calculations tied to increases in
production shall be the greater of . . .
(i) The production at the plant operated by the producer in the prior FY.
(ii) The production in the prior FY at the plant being taken over by the producer in the
current FY.
(2) New producers who are taking over a plant with prior bioenergy production shall
assume that production history for program purposes. For example, in FY 2002, Producer
A produced 1,000 gallons of bioenergy in Plant 1 and Producer B produced 500,000 of
bioenergy in Plant 2. In FY 2003, Producer A assumes operation of Plant 2; Producer B
moves to Plant 3, which was not in the program in FY 2002, but with FY 2002 production of
400,000 gallons from eligible commodities; and Producer C assumes operations of Plant 1.
In FY 2003, for program purposes solely based on these respective plants, Producer A
would have a prior FY production of 500,000 gallons; Producer B would have a prior FY
production of 500,000 gallons, and Producer C would have a prior FY production of 1,000
gallons. These examples would apply when a producer moves its entire operation from one
plant to another. Otherwise, for purposes of computing whether a producer has increased
production in the current year from the previous year, the determination will be made
by comparing for the current year the producer’s production figures from all locations in
which the producer has an interest with, for the previous year, the sum of . . .
(i) Production at those locations by any person, including, but not limited to, the producer.
(ii) Additional production by the producer at any other location in that year.
(3) Also, as needed to avoid frustrating the goals of the program, the Executive Vice President
of CCC may treat producers with common interests, common ownership, or common
facilities or arrangements as the same producer.
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1424.8 – Payment Amounts
(a) An eligible producer may be paid the amount specified in this section, subject to the
availability of funds. Total available funds shall be as determined appropriate by CCC and
shall not exceed $150 million in any of FYs 2003 through 2006.
(b) For agreements submitted during an FY sign-up, applicants must project increases in
production. Based on expected commodity prices, using the formula set out in this section,
submissions will be assigned an expected payment value. When the payment value of all
timely submitted and validly executed agreements exceed available funding, CCC may, at
its discretion, prorate payments to be made under such agreements based on total available
funding.
(c) When the payment value of all timely submitted applications exceed available funding, CCC
will prorate payments based on total available funding.
(d) Subject to this section and conditions in the agreement, a producer’s payment eligibility shall
be adjusted at the end of each quarter, and calculated as follows:
(1) Gross payable units, calculated and determined in accordance with 1424.7, shall be
converted to net payable units for producers whose annual bioenergy production is
(i) Less than 65 million gallons, by dividing by 2.5.
(ii) Equal to or more than 65 million gallons, by dividing by 3.5.
(2) Net payable units calculated under paragraph (d) (1) of this section shall then be
converted to a gross payment by multiplying net payable units by the per-unit value
of the commodity as of the 10th business day before the start of the production quarter,
determined as follows:
(i) For ethanol:
(A) For those agricultural commodities with an established Posted County Price, CCC
will use the Posted County Price that CCC announces daily for the county in which
the plant is located and applicable quality factors as CCC may establish.
(B) For agricultural commodities that CCC determines do not have Posted County
Prices, CCC will use market data CCC determines to be appropriate for the
applicable commodity.
(ii) For biodiesel made from . . .
(A) Soybeans or soy oil, CCC will use the Posted County Price for soybeans for the
county where the plant is located.
(B) Eligible commodities other than soybeans or soy oil that have a corresponding oil or
grease market price, CCC will first use the soybeans Posted County Price for Macon
County, Illinois. Then, the applicable feedstock’s oil or yellow grease (for animal fats
and oils) market price, as determined by CCC, will be divided by the soy oil price
published in the Agricultural Marketing Service’s weekly “Soybean Crush Report”
(Central Illinois [Decatur, Macon County, Illinois]) for the applicable date. The
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resulting percentage will be multiplied by the soybean gross payment to determine
the producer’s gross payment.
(C) Eligible commodities that do not have a corresponding oil or grease market price, in
a manner as determined by CCC.
(3) The gross payment calculated under paragraph (d)(2) of this section shall be reduced to a
net payment by multiplying the gross payment figure by the prorated factor determined
under paragraph (c) of this section.
(4) Subject to other provisions of this section, producers shall be paid the net current payment,
if positive, determined for the quarter, subject to the requirements and refund provisions of
this part.
(5) After the first quarter, adjustments shall be made based on changes in production. Refunds,
when due, shall be due at the per-unit values at which they were paid.
(6) For an FY, no producer may receive more than 5 percent of the available funding for this
program.
(e) When the commodity’s conversion factor has been established, that factor will, as practicable,
be posted on the program’s website.
(1) If the commodity’s conversion factor is not determined when the sign-up is announced, the
conversion factor will be provided in a letter to producers with accepted agreements to the
extent practicable.
(2) After FY 2003, changes to established conversion factors shall be announced in a press
release issued by CCC 90 calendar days before the applicable FY’s sign-up, to the extent
practicable.
1424.9 – Reports Required
Once an eligible producer has submitted a payment application, that producer shall file
cumulative and per-plant information for each relevant bioenergy producing facility quarterly
through the end of the applicable FY as specified by CCC or as otherwise needed to establish
compliance with this part.
1424.10 – Succession and Control of Facilities and Production
A person who obtains a facility that is under contract under this part may request permission
to succeed to the program agreement, and CCC may grant such request if it is determined that
permitting such succession would serve the purposes of the program. If appropriate, CCC may
require the consent of the original party to such succession. Also, CCC may terminate a contract
and demand full refund of payments made if a contracting party loses control of a facility whose
increased production is the basis of a program payment or otherwise fails to retain the ability to
assure that all program obligations and requirements will be met.
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1424.11 – Maintenance and Inspection of Records
For the purpose of verifying compliance with the requirements of this part, each eligible producer
shall make available at one place at all reasonable times for examination by representatives of
USDA, all books, papers, records, contracts, scale tickets, settlement sheets, invoices, written price
quotations, or other documents related to the program that is within the control of such entity for
not less than three years from the payment date.
1424.12 – Appeals
(a) A participant subject to an adverse determination under this part may appeal by submitting
a written request to: Deputy Administrator, Commodity Operations, Farm Service Agency,
United States Department of Agriculture, STOP 0550, 1400 Independence Avenue, SW,
Washington, DC 20250-0550, the appeal must be delivered in writing to the Deputy
Administrator or postmarked within 30 days after the date the Agency decision is mailed or
otherwise provided to the participant. The Deputy Administrator may consider a late appeal if
determined warranted by the circumstances.
(b) The regulations at 7 CFR part 11 apply to decisions made under this part.
(c) Producers who believe they have been adversely affected by a determination by the Agency
must seek review with the Deputy Administrator before any other review may be requested
within the Agency.
1424.13 – Misrepresentation and Scheme or Device
(a) A producer shall be ineligible to receive payments under this program if CCC determines the
producer . . .
(1) Adopted any scheme or device that tends to defeat the purpose of the program in this part.
(2) Made any fraudulent representation.
(3) Misrepresented any fact affecting a program determination.
(b) Any funds disbursed pursuant to this part to a producer engaged in a misrepresentation,
scheme, or device, or to any other person as a result of the bioenergy producer’s actions, shall
be refunded with interest together with such other sums as may become due, plus damages as
may be determined by CCC.
(c) Any producer or person engaged in an act prohibited by this section and any producer or
person receiving payment under this part shall be jointly and severally liable for any refund
due under this part and for related charges.
(d) The remedies provided in this part shall be in addition to other civil, criminal, or
administrative remedies that may apply.
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(e) Late payment interest shall be assessed on all refunds in accordance with the provisions and
rates prescribed in part 1403 of this chapter.
1424.14 – Offsets, Assignments, Interest, and Waivers
(a) Any payment or portion thereof to any person shall be made without regard to questions of
title under State law and without regard to any claim or lien against the bioenergy, or proceeds
thereof, in favor of the owner or any other creditor except agencies of the U.S. Government.
The regulations governing offsets and withholdings found in part 1403 and of this chapter
shall be applicable to agreement payments.
(b) Any producer entitled to any payment may assign any payments in accordance with
regulations governing the assignment of payments found at part 1404 of this chapter.
(c) Interest charged by CCC under this part shall be at the rate of interest that the United States
Treasury charges CCC for funds, as of the date CCC made such funds available. Such interest
shall accrue from the date such payments were made available to the date of repayment or the
date interest increases as determined in accordance with applicable regulations.
(d) CCC may waive the accrual of interest and/or damages if CCC determines that the cause of
the erroneous determination was not due to any action of the bioenergy producer.
James R. Little, Executive Vice President, Commodity Credit Corporation
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Appendix II
Federal Tax Incentives for Alcohol Fuels
The partial exemptions for motor fuels excise taxes were adopted in the Energy Tax Act of 1978
and first became effective in 1979. Currently, motor fuels consisting of at least 10-percent biomassderived ethanol are exempt from 5.4 cents of the per-gallon federal excise taxes on gasoline, diesel
fuel, and other motor fuels that are earmarked for the Highway Trust Fund. Table III.1 shows that
the exemption is also available, at lower rates per gallon of fuel for blends that are at least 7.7 or
5.7 percent ethanol.1 For all of these fuel blends, the exemptions provide a subsidy of 54 cents per
gallon of ethanol used (i.e., if the lowest alcohol content within a given range is used). Exemptions
for alcohol fuel blends that contain biomass methanol or other biomass alcohols, instead of ethanol,
provide a subsidy worth 60 cents per gallon of alcohol used.2 The alcohol contained in any of these
blends must be at least 190 proof. The Internal Revenue Code refers to these blends collectively as
“gasohol.”
Neat alcohol fuels—those that contain at least 85 percent alcohol—also qualify for partial excise
tax exemptions, but the subsidies per gallon of alcohol are less than 10 cents. These fuels are
referred to in the tax code and in Table III.1 as “qualified” ethanol and methanol fuels. A lowerrate exemption is also available for “partially exempt methanol or ethanol fuel,” which, in the tax
code, means any liquid fuel that is at least 85 percent alcohol produced from natural gas.
In Fiscal Year 1995, over 99.9 percent of the alcohol fuel reported in Internal Revenue Service
(IRS) excise tax summaries was gasohol that contained ethanol. All of the other alcohol fuels were
aggregated into a single line in the IRS summaries and, together, these fuels accounted for less
than 0.1 percent of the alcohol fuel reported.
The partial excise tax exemption may be claimed by the blenders of gasohol or by the distributors
that sell them the gasoline used to make gasohol. The partial exemption may be claimed when
the blenders or distributors file their quarterly federal excise tax returns, when blenders file their
annual income tax returns, or, if certain conditions are met, when blenders file quarterly claims for
refunds of excise taxes.3 Most of the exemptions are scheduled to expire after September 30, 2007.
In addition to the excise tax exemptions, the tax code provides income tax credits for alcohol
used or sold as a fuel, whether the alcohol is blended with another motor fuel or used neat. These
income tax credits were enacted as part of the Crude Oil Windfall Profit Tax Act of 1980, and they
were scheduled to expire after December 31, 2000.
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Table III.1: Rates of Excise Taxes, Excise Tax Exemptions, and Income Tax Credits for
Selected Highway Motor Fuels

Motor Fuel
Gasoline
Diesel fueld
Gasohol from ethanol:
At least 10 percent ethanol
At least 7.7 percent but less than
10 percent ethanol
At least 5.7 percent but less than
7.7 percent ethanol
Gasohol from methanol:
At least 10 percent methanol
At least 7.7 percent but less than
10 percent methanol
At least 5.7 percent but less than
7.7 percent methanol
10 percent dieselhol from ethanol
10 percent dieselhol from methanol
Qualified ethanol fuels from other than
petroleum or natural gas
Qualified methanol fuels (other than
ethanol) from other than petroleum or
natural gas
Special motor fuels
Partially exempt methanol and ethanol
fuels from natural gas

Combines Motor
Rates of
Rates of
Rates of Alcohol
Fuels Excise Tax
Exemption
Exemption
Fuels Tax Credits
Rates (Cents per
(Cents per
(Cents per Gallon (Cents per Gallon
Gallon of Fuel)a Gallon of Fuel)
of Alcohol)b
of Alcohol)b, c
18.3
24.3

0.0
0.0

N/A
N/A

N/A
N/A

12.9

5.4

54.0

54.0

14.14

4.16

54.0

54.0

15.22

3.08

54.0

54.0

12.3

6.0

60.0

60.0

13.68

4.62

60.0

60.0

14.88
18.9
18.3

3.42
5.4
6.0

60.0
54.0
60.0

60.0
54.0
60.0

12.9

5.4

6.35

54.0

12.3
18.3

6.0
0.0

7.06
0.0

60.0

11.3

7.0

8.24

N/A

e

Table Notes
Legend: N/A = not applicable
a

The combined tax rates encompass the Highway Trust Fund taxes and the General Fund tax.

The rates of exemptions and credits per gallon of alcohol as shown in the table are for blends that meet the
minimum alcohol content percentage. Blends that have higher contents than the minimum for a given range
receive a lower subsidy per gallon. For example, gasohol that is 6 percent ethanol receives a subsidy of
51.3 cents per gallon of alcohol.
b

The credit rates shown are for alcohol fuels in which the alcohol is at least 190 proof; credit rates for proofs
between 150 and 190 are lower. No credit is given for alcohol that is less than 150 proof. The credit rates
shown do not include the credit for small ethanol producers.
c

d

There is a lower rate of tax for diesel fuel used for intercity buses.

Alcohol fuels that qualify as special fuels are eligible for the separate “alternative fuels production tax
credit.”
e

Sources: Internal Revenue Code and GAO computations 2006
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The “alcohol mixture credit” is available to “blenders”—businesses that mix alcohol with other
motor fuels and use the mixtures in a trade or business or sell it for use as a fuel. The credit
provides a subsidy of 54 cents per gallon of ethanol used if it is at least 190 proof, or 40 cents if
the ethanol is between 150 and 190 proof. The subsidy per gallon of alcohol other than ethanol is
60 cents if it is at least 190 proof, or 45 cents if the alcohol is between 150 and 190 proof. No credit
is available for alcohols that are less than 150 proof. The “alcohol credit” is available to businesses
that either use neat alcohol fuels or sell them at the retail level. This credit provides the same
subsidy per gallon of alcohol as the alcohol mixtures credit.
The tax code also provides for an income tax credit for small ethanol producers—those that
produce no more than 15 million gallons of qualified ethanol fuel per year. Qualified ethanol
fuel is ethanol that is produced by a small producer and used or sold for use as a motor fuel. The
credit is equal to 10 cents per gallon of qualified ethanol.
For the most part, to qualify for an excise tax exemption or an income tax credit, alcohol used
in a motor fuel cannot be produced from petroleum, natural gas, coal, or peat. One exception is
the partially exempt methanol or ethanol fuel previously mentioned. The other exception is that
certain alcohol fuels that are derived from coal or lignite (falling under the heading “special motor
fuels” in Table III.1) could qualify for the alternative fuels production tax credit. Little, if any,
alcohol fuel is produced from coal or lignite.
Taxpayers who claim the alcohol mixtures credit or the alcohol credit must reduce their credits by
the amount of the partial excise tax exemption associated with the same fuel. The taxpayers must
choose between the exemptions and the credits. One of the reasons why Congress supplemented
the exemption with the alcohol fuels credits was to provide incentives for the production and use
of alcohol fuels in mixtures that contained less than 10 percent alcohol. At the time the credits
were introduced, the excise tax exemption applied only to mixtures that were at least 10 percent
alcohol. Congress also wanted to give users who were exempt from all fuel excise taxes, such as
farmers, an incentive to use alcohol-fuel blends instead of gasoline and diesel.
Final regulations promulgated by IRS in 1990 interpreted Section 40 of the tax code to say that
blends of gasoline and ethyl tertiary butyl ether (etbe) could qualify for the alcohol mixtures
credit. This interpretation was made retroactive to sales or uses of the fuel blends after September
30, 1980. In 1994, the IRS published proposed regulations saying that blends of gasoline and
etbe could qualify for the partial exemption from excise tax, which was effective January 1, 1993.
This ruling was confirmed by final regulations that became effective October 1, 1995. The final
regulations also contained a ruling that enables gasoline refiners to claim the partial exemption
for mixtures of gasoline and etbe that are blended at a refinery and then distributed through
pipelines, even if the etbe content of this fuel becomes diluted as it passes through the pipelines.
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Endnotes
1

The 5.7 and 7.7 percent blends correspond to oxygen content standards for gasoline sold in
ozone non-attainment areas and carbon-monoxide non-attainment areas under the Clean Air
Act. The tax incentives were extended to these additional blends by the Energy Policy Act of
1992.

2

In the Internal Revenue Code sections relating to motor fuels, the term methanol refers to any
alcohol other than ethanol.

3

The credit that a gasohol blender may claim for excise taxes previously paid on gasoline
is distinct from the income tax credits described in the following paragraph. Even though
this claim for previously paid tax is filed with the annual income tax return, it is an offset
against excise tax receipts, not income tax receipts, and Treasury subtracts the claims from the
Highway Trust Fund rather than from the General Fund. Blenders may claim credits for, or
refunds of, excess excise taxes paid on the gasoline they blend with ethanol, even if they are
not the ones who originally made the tax payments, as long as the original taxpayer did not
claim the partial exemption.
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Appendix III
Facilitating. Educating. Networking.
Enterprise Zones are among Illinois’s most important and effective tools to stimulate economic
growth and neighborhood revitalization. Although the Enterprise Zone Program is overseen
and supervised at the state level by the Department of Commerce and Economic Development
(DCEO), its ultimate success depends on the level of localized commitment and participation.
Plus, facilitating and guiding local-level Enterprise Zone activities is the fundamental purpose of
the member-based IEZA.
There are currently 95 Enterprise Zones in Illinois, the maximum number that may be
designated according to Illinois law. All offer the same mix of state incentives designed to
encourage companies to locate or expand within a zone. In addition, each zone offers distinctive
local incentives to enhance business or neighborhood development efforts. Such local incentives
include abatement of property taxes on new improvements, homesteading and shopsteading
programs, waiver of business licensing and permit fees, streamlined building code and zoning
requirements, and special local financing programs and resources.
Sales Tax Exemption – A 6.25 percent state sales tax exemption is permitted on building materials
to be used in an Enterprise Zone. Materials must be permanently affixed to the property and must
be purchased from a qualified retailer.
Enterprise Zone Machinery and Equipment Consumables/Pollution Control Facilities Sales
Tax Exemption – A 6.25 percent state sales tax exemption on purchases of tangible personal
property to be used in the manufacturing or assembly process or in the operation of a pollution
control facility within an Enterprise Zone is available. Eligibility is based on a business making
an investment in an Enterprise Zone of at least $5 million in qualified property that creates a
minimum of 200 full-time-equivalent jobs, a business investing at least $40 million in a zone and
retaining at least 2,000 jobs, or a business investing at least $40 million in a zone which causes
the retention of at least 90 percent of the jobs existing on the date it is certified to receive the
exemption.
Enterprise Zone Utility Tax Exemption – A state utility tax exemption on gas, electricity, and
the Illinois Commerce Commission’s administrative charge and telecommunication excise tax is
available to businesses located in Enterprise Zones. Eligible businesses must make an investment
of at least $5 million in qualified property that creates a minimum of 200 full-time equivalent jobs
in Illinois, an investment of $20 million that retains at least 1,000 full-time-equivalent jobs, or an
investment of $175 million that creates 150 full-time equivalent jobs in Illinois. The majority of the
jobs created must be located in the Enterprise Zone where the investment occurs.
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Enterprise Zone Investment Tax Credit – A state investment tax credit of 0.5 percent is allowed
a taxpayer who invests in qualified property in an Enterprise Zone. Qualified property includes
machinery, equipment, and buildings. The credit may be carried forward for up to five years. This
credit is in addition to the regular 0.5 percent investment tax credit, which is available throughout
the state, and up to 0.5 percent credit for increased employment over the previous year.
Dividend Income Deduction – Individuals, corporations, trusts, and estates are not taxed on
dividend income from corporations doing substantially all their business in an Enterprise Zone.
Jobs Tax Credit – The Enterprise Zone Jobs Tax Credit allows a business a $500 credit on Illinois
income taxes for each job created in the zone for which a certified eligible worker is hired. The
credit may be carried forward for up to five years. A minimum of five workers must be hired to
qualify for the credit. The credit is effective for people hired on or after January 1, 1986.
Interest Deduction – Financial institutions are not taxed on the interest received on loans for
development within an Enterprise Zone.
Contribution Deduction – Businesses may deduct double the value of a cash or in-kind
contribution to an approved project of a designated zone organization from taxable income.
Source: Illinois Enterprise Zone Association 2007 (www.ieza.org)
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Appendix IV
Illinois Enterprise Zone Association
Member and Nonmember Zones
Altamont
Zone #83
202 N. Second Street, Municipal Building
Altamont, IL 62411
618-483-6749 (Tel)
618-483-6255 (Fax)

Belleville
Zone #56
101 S. Illinois Street
Belleville, IL 62220
618-233-6810 (Tel)
618-355-4209 (Fax)

American Bottoms
Zone #57
#19 Public Square, Suite 200
Belleville, IL 62220
618-277-6790 (Tel)
618-236-1190 (Fax)

Belvidere / Boone County
Zone #4
200 S. State Street
Belvidere, IL 61008
815-547-4252 (Tel)
815-547-7654 (Fax)

Bartonville / Bellevue / Peoria County
Zone #23
124 S.W. Adams Street, Suite 300
Peoria, IL 61602
309-676-7500 (Tel)
309-676-7534 (Fax)

Benton / Franklin County
Zone #62
Franklin County Courthouse
Benton, IL 62812
618-438-3221 (Tel)

Beardstown
Zone #31
City of Beardstown
105 W. Third Street, P.O. Box 467
Beardstown, IL 62618
217-323-3110 (Tel)
217-323-4029 (Fax)

Bloomington / Normal / McLean County
Zone #29
3201 Cira Drive, Suite 201
Bloomington, IL 61704
309-661-6332 (Tel)
309-661-0743 (Fax)
Bureau / Putnam County Area
Zone #13
110 N. Main Street
Princeton, IL 61356
815-875-3396 (Tel); 815-875-3397 (Fax)
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Cairo / Alexander County
Zone #65
City of Cairo
1501 Washington Avenue
Cairo, IL 62914
618-734-4127 (Tel)
618-734-4129 (Fax)
Cal-Sag
Zone #80
12159 S. Pulaski Road
Alsip, IL 60803
708-653-3122 (Tel)
708-597-5962 (Fax)
Calumet Region
Zone #78
14014 Park Avenue
Dolton, IL 60419
708-201-3359 (Tel)
708-849-0892 (Fax)
Calumet Region
Zone #78
204 Pulaski Road, Municipal Building
Calumet City, IL 60409
708-891-8140 (Tel)
708-891-3032 (Fax)
Calumet Region
Zone #78
Municipal Building
157 W. 144th Street
Riverdale, IL 60627
Canton / Fulton County
Zone #22
2 N. Main Street
Canton, IL 61520
309-647-2640 (Tel); 309-647-2348 (Fax)
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Carmi / White County Zone #61
2200 S. Court Street, P.O. Box 97
Grayville, IL 62844
618-375-2055 (Tel)
618-382-3458 (Fax)
Champaign / Champaign County
Zone #35
102 N. Neil Street
Champaign, IL 61820
217-403-8710 (Tel)
Champaign / Champaign County
Zone #35
1776 E. Washington, P.O. Box 17760
Urbana, IL 61803
217-328-3313 (Tel)
217-328-3313 (Fax)
Chicago I, II, III, IV, V & VI
Zone #60, 70, 71, 72, 73, 74
City of Chicago
City Hall, Room 1006
Chicago, IL 60602
312-744-0920 (Tel)
312-744-5826 (Fax)
Chicago Heights
Zone #79
1601 Chicago Road
Chicago Heights, IL 60411
708-756-5331 (Tel)
708-756-5320 (Fax)
Cicero
Zone #77
4937 W. 25th Street
Cicero, IL 60804
708-656-3600 (Tel)
708-222-4532 (Fax)
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Clark County
Zone #84
201 S. Michigan Avenue, P.O. Box 298
Marshall, IL 62441
217-826-8084 (Tel)
Coles County
Zone #40
Coles County Airport, 400 Airport Road
Mattoon, IL 61938
217-258-5627 (Tel)
217-235-9492 (Fax)
Danville / Tilton / Vermilion Counties
Zone #36
17 W. Main Street
Danville, IL 61832
217-431-2320 (Tel)
217-431-2237 (Fax)
Decatur
Zone #39
101 S. Main, Suite Ll5
Decatur, IL 62523
217-422-9520 (Tel)
217-422-9307 (Fax)
Des Plaines River Valley
Zone #18
302 N. Chicago Street
Joliet, IL 60431
815-740-4780 (Tel)
815-740-4604 (Fax)
East Peoria
Zone #26
100 S. Main Street
East Peoria, IL 61611
309-698-4717 (Tel)
309-698-4719 (Fax)

East St. Louis Area
Zone #52
301 River Park Drive
East St. Louis, IL 62201
618-482-6656 (Tel)
618-482-6720 (Fax)
Effingham / Effingham County
Zone #43
201 E. Jefferson Avenue
Effingham, IL 62401
217-342-5304 (Tel)
217-342-2746 (Fax)
Elgin
Zone #5
City of Elgin
150 Dexter Court
Elgin, IL 60120
847-931-6100 (Tel)
847-931-5610 (Fax)
Fairfield / Wayne County
Zone #54
107 N.E. Second Street
Fairfield, IL 62837
618-842-4802 (Tel)
618-842-5654 (Fax)
Flora / Clay County
Zone #47
P.O. Box 249
Flora, IL 62839-0249
618-662-7111 (Tel)
618-662-3000 (Fax)
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Ford Heights / Sauk Village
Zone #89
1343 Ellis Avenue
Ford Heights, IL 60411
708-758-3131 (Tel)
708-758-7602 (Fax)

Greater Centralia Area
Zone #53
City Hall, 222 S. Poplar Street
Centralia, IL 62801
618-533-7623 (Tel)
618-532-4534 (Fax)

Ford Heights / Sauk Village
Zone #89
Village of Sauk Village
21701 Torrence Avenue
Sauk Village, IL 60411
708-758-3330 (Tel)
708-758-1634 (Fax)

Greenville / Smithboro
Zone #46
City of Greenville
404 S. Third Street
Greenville, IL 62246
618-664-1644 (Tel)

Freeport / Stephenson County
Zone #1
15 N. Galena Avenue
Freeport, IL 61032
815-235-8269 (Tel)
815-235-8366 (Fax)
Freeport / Stephenson County
Zone #1
P.O. Box 12
Hanover, IL 61041
815-591-3800 (Tel)
Galesburg
Zone #11
55 W. Tompkins Street, P.O. Box 1387
Galesburg, IL 61402
309-345-3652 (Tel)
309-343-4765 (Fax)
Gateway Commerce Center
Zone #92
130 Hillsboro Avenue
Edwardsville, IL 62025
618-692-8940 (Tel)
618-692-7022 (Fax)
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Harvey / Phoenix / Hazel Crest
Zone #81
15320 Broadway Avenue
Harvey, IL 60426
708-210-5300 (Tel)
708-210-5368 (Fax)
Hoffman Estates
Zone #82
1900 Hassell Road
Hoffman Estates, IL 60196
847-882-9100 (Tel)
847-882-2621 (Fax)
Illinois Valley
Zone #17
300 Bucklin Street
P.O. Box 446
Lasalle, IL 61301
815-223-0227 (Tel)
815-223-4827 (Fax)
Jackson County
Zone #64
608 E. College Street, P.O. Box 3160
Carbondale, IL 62902
618-549-3306 (Tel)
618-549-3309 (Fax)
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Jacksonville / Morgan County
Zone #37
200 W. Douglas Avenue
Jacksonville, IL 62650
217-479-4627 (Tel)
217-479-4629 (Fax)

Lawrenceville / Lawrence County
Zone #49
718 11th Street, Suite 2
Lawrenceville, IL 62439
618-943-5219 (Tel)
618-943-5910 (Fax)

Jo Carroll
Zone #95
200 E. Knox
Morrison, IL 61270
815-772-5175 (Tel)
815-772-5249 (Fax)

Lee / Ogle County
Zone #9
101 W. Second Street, Suite 210
Dixon, IL 61021
815-288-2154 (Tel)
815-284-3675 (Fax)

Joliet Arsenal
Zone #94
302 N. Chicago Street
Joliet, IL 60432
815-774-7486 (Tel)
815-740-4600 (Fax)

Lincoln / Logan County
Zone #32
529 S. McLean Street
Lincoln, IL 62656
217-732-8835 (Tel)
217-732-6064 (Fax)

Kankakee County (Manteno)
Zone #19
189 E. Court Street, 2nd Floor
Kankakee, IL 60901
815-937-2940 (Tel)
815-937-2974 (Fax)

Macomb / McDonough County
Zone #21
510 N. Pearl Street, Suite 300
Macomb, IL 61455
309-837-4684 (Tel)
309-837-4688 (Fax)

Kankakee River Valley
Zone #20
189 E. Court Street, 2nd Floor
Kankakee, IL 60901
815-937-2940 (Tel)
815-937-2974 (Fax)

Macoupin County
Zone #85
21480B Illinois Route 4
Carlinville, IL 62626
217-854-7727 (Tel)
217-854-6861 (Fax)

Kewanee
Zone #12
401 E. Third Street
Kewanee, IL 61443
309-853-4200 (Tel)
309-854-5329 (Fax)

Marshall County
Zone #91
110 N. Main Street
Princeton, IL 61356
815-875-3396 (Tel)
815-875-3397 (Fax)
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Massac County
Zone #67
106 W. Fifth Street
P.O. Box 682
Metropolis, IL 62960
618-524-4016 (Tel)
618-524-2582 (Fax)

Monmouth
Zone #10
City Hall
100 E. Broadway
Monmouth, IL 61462
309-734-2141 (Tel)
309-734-4943 (Fax)

Maywood
Zone #76
115 S. 5th Avenue
Maywood, IL 60153
708-450-4410 (Tel)
708-450-4893 (Fax)

Montgomery County
Zone #41
P.O. Box 122
Historic Courthouse
Hillsboro, IL 62049
217-532-9577 (Tel)
217-532-9585 (Fax)

McCook / Hodgkins
Zone #68
50th and Glencoe Avenues
McCook, IL 60525
708-447-9030 (Tel)
McCook / Hodgkins
Zone #68
P.O. Box 460
Western Springs, IL 60558
708-784-9020 (Tel)
708-246-2001 (Fax)
McLeansboro / Hamilton County
Zone #60
Hamilton County Courthouse
McLeansboro, IL 62859
618-643-3971 (Tel)
Mendota
Zone #15
City of Mendota
P.O. Box 710
Mendota, IL 61342
815-539-7459 (Tel)
815-538-7029 (Fax)
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Montgomery County
Zone #41
City of Litchfield
120 E. Ryder Street
Litchfield, IL 62056
217-324-5253 (Tel)
217-324-5619 (Fax)
Morton
Zone #27
City of Morton
120 Main Street
Morton, IL 61550
309-266-5361 (Tel)
309-266-5508 (Fax)
Mound City / Pulaski County
Zone #66
219 Rustic Campus Drive
Ullin, IL 62992
(618) 634-2284 (Tel)
(618) 634-2287 (Fax)
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Mount Vernon / Jefferson County
Zone #59
City of Mt. Vernon
1100 Main Street
Mt. Vernon, IL 62864
618-242-5000 (Tel)

Olney / Richland County
Zone #48
City of Newton/County of Jasper
1002 S. Van Buren, P.O. Box 28
Newton, IL 62448
618-783-3409 (Tel)

Mount Carmel
Zone #55
City of Mt. Carmel
219 Market Street
Mt. Carmel, Illinois 62863
618-262-4822 (Tel)
618-262-4208 (Fax)

Ottawa / Lasalle County
Zone #16
City of Ottawa
301 W. Madison
Ottawa, IL 61350
815-433-0161 (Tel)
815-433-2344 (Fax)

Nashville / Washington County
Zone #58
City of Nashville
190 N. East Court Street
Nashville, IL 62263
618-327-3058 (Tel)

Perry County
Zone #86
Perry County Courthouse
1 Public Square
Pinckneyville, IL 62274
618-357-2940 (Tel)

Nashville / Washington County
Zone #58
City of Nashville
116 E. Court Street
Nashville, IL 62263
618-327-3058 (Tel)
618-327-4088 (Fax)

Pekin / Tazewell County
Zone #28
City of Pekin
111 S. Capitol Street
Pekin, IL 61554
309-477-2300 (Tel)
309-346-2095 (Fax)

Olney / Richland County
Zone #48
City of Olney
300 S. Whittle Avenue
Olney, IL 62450
618-395-7302 (Tel)
618-395-7304 (Fax)

Peoria
Zone #24
City Hall Building
419 Fulton Street, Suite 403
Peoria, IL 61602
309-494-8640 (Tel)
309-494-8650 (Fax)
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Quad Cities
Zone #7
City of East Moline
915 Sixteenth Avenue
East Moline, IL 61244
309-752-1513 (Tel)
309-752-1572 (Fax)
Quincy / Adams County
Zone #30
City Hall Annex, 3rd Floor
706 Maine Street
Quincy, IL 62301
217-228-4515 (Tel)
217-228-4546 (Fax)
Rantoul
Zone #33
333 S. Tanner Street, P.O. Box 38
Rantoul, IL 61866
217-893-1661 (Tel)
217-892-5501 (Fax)

Rock Island
Zone #60
City of Rock Island
1528 Third Avenue
Rock Island, IL 61201
309-732-2920 (Tel)
Rockford
Zone #3
425 E. State Street
Rockford, IL 61104
815-987-5690 (Tel)
815-987-6933 (Fax)
St. Clair County Midamerica
Zone #93
St. Clair County
#19 Public Square
Belleville, IL 62220
618-277-6790 (Tel)
618-236-1190 (Fax)

Riverbend
Zone #45
130 Hillsboro Avenue
Edwardsville, IL 62025
618-692-8940 (Tel)
618-692-7022 (Fax)

Salem / Marion County
Zone #51
City of Salem
101 S. Broadway
Salem, IL 62881
618-548-2222 (Tel)
618-548-5330 (Fax)

Robinson / Crawford County
Zone #44
City of Robinson
300 S. Lincoln Street
Robinson, IL 62454
618-544-7616 (Tel)

Saline County
Zone #87
230 W. Poplar Street
Harrisburg, IL 62946
618-252-7463 (Tel)
618-252-7464 (Fax)
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South Beloit / Rockton / Winnebago Counties
Zone #20
City of South Beloit
519 Blackhawk Boulevard
South Beloit, IL 61080
815-389-3023 (Tel)
815-389-8830 (Fax)

Summit / Bedford Park
Zone #75
Village of Bedford Park
P.O. Box 128
Bedford Park, IL 60501
708-458-2067 (Tel)
708-458-2079 (Fax)

Springfield
Zone #38
Municipal Center East
800 E. Monroe Street
Springfield, IL 62701
217-789-2377 (Tel)
217-789-2380 (Fax)

Urbana
Zone #34
City of Urbana
400 S. Vine Street
Urbana, IL 61801
217-384-2444 (Tel)
217-384-0200 (Fax)

Streator Area
Zone #14
320 E. Main
Streator, IL 61364
815-672-2921 (Tel)
815-672-1768 (Fax)

Vandalia / Fayette County
Zone #42
219 S. Fifth Street
Vandalia, IL 62471
618-283-1152 (Tel)
618-283-3642 (Fax)

Summit / Bedford Park
Zone #75
City of Summit
7321 W. 59th Street
Summit, IL 60501
708-564-4806 (Tel)

Washington
Zone #25
City of Washington
115 W. Jefferson
Washington, IL 61571
309-444-3196, ext. 135 (Tel)
309-444-9779 (Fax)

Taylorville / Christian County
Zone #90
City of Taylorville
115 Main Street
Taylorville, IL 62568
217-287-7946 (Tel)

Waukegan / North Chicago
Zone #96
City of Waukegan
100 N. Marin Luther King Jr. Drive
Waukegan, IL 60085
847-625-6579 (Tel)
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Waukegan / North Chicago
Zone #96
City of North Chicago
1850 Lewis Avenue
North Chicago, IL 60064
847-596-8670 (Tel)
West Frankfort
Zone #63
110 N. Jefferson
West Frankfort, IL 62896
618-218-3226 (Tel)
618-937-1396 (Fax)
Whiteside County
Zone #8
Whiteside County Courthouse
200 E. Knox
Morrison, IL 61270
815-772-5175 (Tel)
815-772-5249 (Fax)
Williamson County
Zone #88
608 E. College, P.O. Box 3160
Carbondale, IL 62901
618-549-3306 (Tel)
618-549-3309 (Fax)

Source: Illinois Enterprise Zone Association 2007 (www.ieza.org)
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Appendix V
Illinois Transportation Infrastructure
Illinois’s modern transportation system utilizes air, ground transportation, rail, and waterways to
provide direct routes to every U.S. market and also to international ports.

Illinois Interstate Highways
Illinois lies at the heart of the nation’s interstate highway system. Three coast-to-coast interstates
(I-70, I-80, and I-90) pass through Illinois. These are joined by major north-south interstates,
including I-39, I-55, and I-57; major east-west interstates that include I-24, I-64, and I-74; as well
as I-72, I-94, I-88 and I-155. In all, 2,164 miles of interstate highway serve Illinois. Only two states
have more interstate miles. Illinois also benefits from major east/west/north/south interchanges
located in more than a dozen communities around the state. Augmenting the interstates are
over 35,000 miles of state highways, making the interstate routes accessible from every region of
Illinois. It’s no wonder that Illinois is home to more than 6,300 trucking companies.

Illinois Railroads
Illinois is the center of the nation’s rail network. Chicago is the largest U.S. rail gateway, and
another major rail center is located in East St. Louis. In all, 52 railroads are able to provide service
from Illinois to every part of the United States. The recent addition of the Union Pacific’s new
Global III Intermodal Facility in Rochelle is the industry’s finest state-of-the-art terminal. This
new facility offers customers multiple business advantages, including direct interstate highway
routes with easy access to major east-west and north-south markets, the efficient interchange
of shipments to and from rail connections, and expedited operations of over 25 trains and 3,000
containers daily.

The Illinois Air Transport System
Illinois’s central location makes it a natural hub for air travel. Home to Chicago’s O’Hare
International Airport (one of the world’s busiest airports), as well as a major commuter hub
at Midway Airport, and with more than 138 public use airports, 280 heliports, and over 1,000
aviation facilities, Illinois is a convenient location for those needing air transport. In fact, an
airport with commercial airline service or the capability to handle business jets serves virtually
every Illinois city with a population exceeding 30,000. With over 1.4 million tons of cargo and
approximately 76.5 million travelers passing through O’Hare each year and more than one arrival
or departure every minute, it’s obvious that travelers have maximum scheduling flexibility in
Illinois.
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Illinois Waterways
Illinois has 1,118 miles of navigable waterways bordering or passing through the state. These
waterways provide Illinois with a link between the Atlantic Ocean (through the St. Lawrence
Seaway and Great Lakes) and the Gulf of Mexico. The significance of the Illinois waterways
cannot be underestimated. They function as cost-effective highways to move Illinois products
to consumers around the globe. The Port of Chicago offers terminals that handle ocean and lake
vessels as well as barges. Owned by the Illinois International Port District, the Lake Michigan
Port is served by 12 railroads and has direct access to Interstates 90 and 94. There are also 12 other
port districts in Illinois. Both the Illinois International Port District and the Tri-City Regional Port
District near St. Louis are Foreign Trade Zones, providing low-cost production and warehousing
facilities for imported and export-bound products. (Foreign Trade Zones are also located in
Peoria, Lawrenceville, Rockford, and the Quad Cities.)

Data Transport
Illinois is a leader in telecommunications technology. The state is the birthplace and testing
ground for many telecommunications systems; in fact, the first electronic switching system in
the United States was introduced in 1960 in Morris, Illinois, and the first commercial installation
of an Integrated Services Digital Network (ISDN) was implemented in Oak Brook in 1986. Since
then, Illinois has continued to lead the way in fiber optics, digital switching, and cellular service.
Today, virtually the entire state has digital switching. Digital switching allows information to
travel as digital signals between the originating and receiving exchanges, thus providing highquality, high-speed, secure voice, data, and image communications at lower operating costs,
as well as making possible services such as digital Centrex and switched video conferencing.
Hundreds of thousands of miles of fiber optic cable have already been installed. These hair-thin
filaments of glass, which use light instead of electricity to transmit voice, video, and data at high
speeds, make it possible to send broadband transmissions of television images and help ensure
clear, high-speed, secure and reliable service. Furthermore, all of the major inter-exchange carriers
have points of presence in the state, which ensures that businesses from rural communities as
well as metropolitan areas can access their services. Yet, even with these state-of-the-art services,
Illinois offers some of the lowest phone rates in the nation—a point not lost on businesses looking
at the bottom line. Illinois has the transportation and telecommunication infrastructure to help
businesses continue to grow and prosper in the future.
Updated: September 2006
Source: Department of Commerce and Economic Opportunity (www.commerce.state.il.us/dceo)
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Appendix VI
Economic Development for a Growing Economy
Tax Credit Program (EDGE)
The EDGE program is designed to offer a special tax incentive to encourage companies to locate
or expand operations in Illinois when there is active consideration of a competing location in
another state. The program can provide tax credits to qualifying companies equal to the amount
of state income taxes withheld from the salaries of employees in the newly created jobs. The
nonrefundable credits can be used against corporate income taxes to be paid over a period not
to exceed 10 years. To qualify, a company must provide documentation that attests to the fact
of competition among a competing state, and it must agree to make an investment of at least $5
million in capital improvements and create a minimum of 25 new full-time jobs in Illinois. For
a company with 100 or fewer employees, the company must agree to make a capital investment of
$1 million and create at least five new full-time jobs in Illinois.

Program Description
The Illinois EDGE program is administered by the Illinois Department of Commerce and
Economic Opportunity (DCEO). DCEO’s review will be based on written applications submitted
by interested firms. The amount of the tax credit is calculated on a case-by-case basis. The tax
credits could be as high as the amount of tax receipts collected from the Illinois income taxes paid
by newly hired and/or retained employees of the firm as pertaining to the project. As a tax credit,
the EDGE program allows a firm to reduce the costs of doing business in Illinois when compared
with similar costs in other states where it could have located its operation. The credits would be
available to a company for up to a total of 10 years for each project. While each annual tax credit
amount cannot be larger than the company’s state income tax liability (the income tax credits
would not be refundable), the credit can be carried forward for up to five years. Each company
receiving competitive credits would have to maintain the jobs created and/or retained along with
the capital investment concurrent with the period in which it claims the credits.

Eligibility
The development project must add to the export potential of Illinois—for example, manufacturing
or services exported out of state would be acceptable but not retail trade and personal services.
The project must be an expansion of an existing operation or a new location. Company relocations
within Illinois are eligible for consideration only if there is a documented and substantiated
business reason why their current location is inadequate. Each project must commit to make a
capital investment in the state of at least $5 million and must create a minimum of 25 new jobs
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(excluding recalls, transfers, etc.); or company’s with less than 100 employees must make a capital
investment of at least $1 million and must create a minimum of five new jobs, or the project must
meet the investment and job creation and/or retention requirements as set forth by DCEO. The
applicant must demonstrate that if not for the credit, the project would not occur in Illinois by
providing documentation evidencing that
• the applicant has multi-state location options and could reasonably and efficiently locate
outside of the state.
• at least one other state is being considered for the project.
• receipt of the credit is a major factor in the applicant’s decision and that, without the credit, the
applicant likely would not create and/or retain jobs in Illinois.
• the credit is essential to the applicant’s decision to create and/or retain jobs in the state.
The cost differential should be identified, using the best available data, in the projected costs
for the applicant’s project compared to the projected costs in the competing state, including the
impact of the competing state’s incentive programs. The cost differential should, for example,
demonstrate the following:
• Specific costs of labor, utilities, taxes, and other costs of an out-of-state site or the industry’s
cost structure in the competing region
• Specific cost differential due to the impact of a competing state’s incentive programs
For further information, please contact
Illinois Department of Commerce and Economic Opportunity
Bureau of Business Development
620 E. Adams
Springfield, IL 62701
217-524-8449 (Tel)
800-785-6055 (TDD)

Enterprise Zone Program
The Illinois Enterprise Zone Program is designed to stimulate economic growth and
neighborhood revitalization in economically depressed areas of the state. This is accomplished
through local and state tax incentives, regulatory relief, and improved governmental services.
The Illinois Enterprise Zone Act was signed into law December 7, 1982. The purpose of the Act is to
stimulate economic growth and neighborhood revitalization in economically depressed areas of
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the state. Businesses located (or those that choose to locate) in a designated Enterprise Zone can
become eligible to obtain special local and state tax incentives, regulatory relief, and improved
governmental services, thus providing an economic stimulus to an area that would otherwise be
neglected.
Businesses located or expanding in an Illinois Enterprise Zone may be eligible for the following
incentives: an exemption on the retailers’ occupation tax paid on building materials, an
investment tax credit of .5 percent of qualified property, and an Enterprise Zone jobs tax
credit for each job created in the zone for which a certified dislocated worker or economically
disadvantaged individual is hired. Additional exemptions, such as an expanded state sales tax
exemption on purchases of personal property used or consumed in the manufacturing process
or in the operation of a pollution control facility and an exemption on the state utility tax for
electricity, natural gas, and the Illinois Commerce Commission’s administrative charge and
telecommunication excise tax are available for companies that make the minimum statutory
investment that either creates or retains the necessary number of jobs. These exemptions require a
business to make application to, and be certified by, the Department of Commerce and Economic
Opportunity (DCEO). In addition to the state incentives, each zone offers distinctive local
incentives to enhance business development projects. Each Enterprise Zone has a designated
zone administrator who is responsible for zone compliance and is available to answer questions
regarding the zone.

High Impact Business (HIB)
The HIB program is designed to encourage large-scale economic development activities by
providing tax incentives (similar to those offered within an Enterprise Zone) to companies
that propose to make a substantial capital investment in operations and will create or retain an
above-average number of jobs. Businesses may qualify for investment tax credits; a state sales tax
exemption on building materials; an exemption from state sales tax on utilities; and a state sales
tax exemption on manufacturing equipment purchases, repair, and replacement parts. The project
must involve a minimum of $12 million investment causing the creation of 500 full-time jobs or
an investment of $30 million causing the retention of 1,500 full-time jobs. The investment must
take place at a designated location in Illinois outside of an Enterprise Zone. The program has
been expanded to include a qualified new electric generating facility, production operations at a
new coal mine, a new or upgraded transmission facility that supports the creation of 150 Illinois
coal-mining jobs, or a newly constructed gasification facility as “Coal/Energy High Impact
Businesses.”
A qualifying Coal/Energy High Impact Business may be eligible to receive the following: sales
tax exemption on building materials, an investment tax credit, an exemption from state gas and
electric tax, and a state sales tax exemption on manufacturing repair and equipment repairs and
replacement parts.
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The Coal/Energy High Impact Business may qualify for a sales tax exemption on building
materials, an investment tax credit, an exemption from state gas tax on utilities, and an excise tax
on electricity.
A designated Coal/Energy High Impact Business located in a foreign trade zone or sub-zone is
eligible for additional incentives, including an income tax credit for a minimum of five new eligible
hires, an exemption from municipal tax on utilities, an exemption from the telecommunications
excise tax, and an income tax deduction for financial institutions receiving interest from loans
secured by property eligible for the High Impact Business Investment Tax Credit.
The DCEO will review an application within 30 days of receipt. The department may request
supplemental information needed to determine eligibility. If additional information is requested,
the applicant will be allowed 30 days to submit it. The department will then accept or deny
the application within 30 days. If the department denies the initial application, it will specify
the reasons for denial in writing and allow the applicant 30 days to amend and resubmit the
application. Resubmitted applications will be approved or denied within 30 days of receipt.

Personal and Corporate Income Tax
Personal Income Taxes
Income earned in Illinois or received by Illinois residents is taxed at 3 percent. Partnerships and
S-corporations pay a 1.5 percent personal property replacement tax and S-corporations’ owners
pay the 3 percent personal income tax on their share of the corporation’s income.
Advantages
• There are no local personal income taxes in Illinois.
• Retirement income is not taxed in Illinois

Corporate Income Taxes
Corporate income apportioned to Illinois is taxed at 7.3 percent, which includes a 4.8 percent
state income tax and a 2.5 percent personal property replacement tax (S-corporations pay 1.5%).
A unitary group of corporations files a combined return in Illinois.
Advantages
• The 2.5 percent replacement tax generates a credit equivalent to deducting the replacement tax
before paying the regular corporate income tax.
• Income apportionment is based solely on in-state sales.
• Corporations with more than 80 percent of their payroll and property outside the U.S. are not
included in combined returns. Corporations with unique apportionment formulas are not
included in combined returns.
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• Credits include a 0.5 percent credit for investment in mining, manufacturing, or retailing,

plus an additional 0.5 percent if employment increases over 1 percent; a 1.6 percent training
expense tax credit; a 6.5 percent Research and Development credit; and an additional 0.5
percent investment tax credit plus a $500 jobs tax credit in Illinois Enterprise Zones. The new
Illinois EDGE program provides a credit equal to 3 percent of the wages of a new or expanding
business’s added employees.
• Dividends paid by corporations operating in Illinois Enterprise Zones and interest on loans to
Enterprise Zones businesses are deductible.
There are no local corporate income taxes in Illinois.

Sales Tax
Retail purchases of tangible personal property are subject to a state sales tax or use a tax rate of
6.25 percent. Local sales tax rates vary from zero to 2.5 percent.
Incentives
Illinois has a number of exemptions: manufacturing machinery as well as replacement parts
and computers used to control manufacturing machinery; farm machinery; pollution controls;
building materials bought in and used in an Illinois Enterprise Zone; and materials consumed in
the manufacturing process in Illinois Enterprise Zones (certain job creation criteria apply).
• A manufacturer may earn a credit when purchasing exempt manufacturing machinery and

equipment. The credit is known as the Manufacturer’s Purchase Credit (MPC). The amount of
the credit is limited to 50 percent of the 6.25 percent state tax that would have been incurred if
the machinery had been taxable. The credit may be used to satisfy Use Tax or Service Use Tax
liability incurred on the purchase of qualifying production related to tangible personal property.
• Sales tax Tax Increment Financing Zones (TIFs) are often used to spur development in Illinois.
• Food and drugs are taxed at the reduced rate of 1 percent.

Utility Taxes
Illinois imposes a tax on those in the business of selling, distributing, supplying, or furnishing
electricity or natural gas for use or consumption. The telephone tax is 7 percent, and the electricity
tax is 5 percent, 0.32 cents per kilowatt-hour, or taxed at a declining graduated rate based on
usage, whichever is lower. Some local governments also collect utility taxes.
Incentives
• Illinois does not tax water and sewer utilities.
• Electricity and natural gas tax exemptions are available in Illinois Enterprise Zones (certain job
creation criteria apply).
• Natural gas bought from producers outside the state is not subject to the natural gas tax.
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Property Tax
Local governments in Illinois are authorized to collect property taxes in real property (land and
buildings). Real property is assessed at 33.4 percent of market value, except in Cook County
where residential assessment is 16 percent, industrial assessment is 36 percent, and commercial
assessment is 38 percent. Tax rates average approximately 8.86 percent of actual value statewide.
Incentives
• Illinois does not collect a state tax on personal property. All property other than real estate
is exempt from the property tax in Illinois. Thus, all classes of personal property, including
machinery, equipment, inventories, and intangibles, are exempt.
• Local taxing bodies may abate the property taxes of a new or expanded industrial or
commercial facility (up to $3 million spread over as many as ten years).
• Taxing bodies within Illinois Enterprise Zones may abate property taxes without a dollar limit
for the life of the zone (up to 30 years from the time of the zone’s creation) for any project in
the zone.
• Pollution controls are assessed at salvage value (lacking any economic productivity), rendering
them essentially exempt from the property tax.
• Property tax caps are in effect in many Illinois counties, limiting increases in property tax rates
to the rate of inflation or 5 percent, whichever is lower.
• Property tax TIFs are used in Illinois to promote development.
• Cook County provides reduced assessment for new and expanded facilities.
For further information, please contact
Illinois Department of Commerce and Economic Opportunity
Bureau of Business Development
620 E. Adams
Springfield, IL 62701
217-785-6145 (Tel)
800-785-6055 (TDD)
Source: Department of Commerce and Economic Opportunity 2007 (www.commerce.state.il.us/
dceo)
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Appendix VII
Entrepreneurship and Small Business
Program

Targeted to

Services

Entrepreneurship Centers (EC)
**New initiative by Governor
Blagojevich aimed at stimulating job
growth in Illinois

Companies with high-growth potential

Access to capital; product licensing;
access to technology; access to
networks

Small Business Development Centers New and existing small businesses
(SBDC)

One-on-one counseling; assistance
with management, business plans,
and marketing; financial services;
training

Illinois Technology (ITEC) Enterprise
Centers

Technology-based startup companies

Financing programs; training in
technical and managerial skills;
assistance with new product
development and marketing

Procurement Technical Assistance
Centers (PTAC)

Companies interested in selling
products to government agencies

One-on-one counseling; technical
information; marketing assistance;
training

International Trade Centers (ITC)/
NAFTA Opportunity Centers (NOC)

New-to-export companies interested
in pursuing international trade
opportunities

Information; counseling; training

Manufacturing Extension Centers
(MEC)

Manufacturing companies

Assessment to improve performance;
benchmarking; project manager to
ensure satisfaction

Small Business Environmental
Assistance Program (SBEAP)

Businesses required to comply
with state and federal air pollution
regulations

Confidential helpline:
800-252-3998
Workshops, on-site visits, Clean
Air Clips, consultant directory,
Environmental Resources

Source: Entrepreneurship and Small Business, Department of Commerce and Economic Opportunity 2007
(www.illinoisbiz.biz/dceo/Bureaus/Entrepreneurship+and+Small+Business)
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Appendix VIII
Financial Industry/Financial Resources
Business Development: Loan Programs
Community Service Block Grant (CSBG) Loan Program
The CSBG Loan Program is administered jointly by the Illinois Department of Commerce and
Economic Opportunity (DCEO), statewide Community Action Agencies (CAAs), and Illinois
Ventures for Community Action (IVCA). The program provides long-term, fixed-rate financing to
new or expanding small businesses in exchange for job creation and employment for low-income
individuals. CSBG funds usually make up between 20 to 49 percent of the entire loan project and
have a low interest rate of 5 to 7.5 percent.

Illinois Capital Access Program (CAP)
The Illinois Capital Access Program (CAP) is designed to encourage financial institutions to make
loans to small and new businesses that do not qualify under conventional lending policies. CAP
is a form of loan portfolio insurance, which provides additional reserve coverage to the lender
on loan defaults. By participating in CAP, lenders have available to them a proven financing
mechanism to meet the needs of financial institutions and Illinois small businesses.

Illinois State Treasurer’s Office
The Illinois State Treasurer’s Office offers a number of programs that are designed to assist the
Illinois business community by providing access to capital and financing at affordable rates in
order to promote economic development activities that create and retain jobs within the state.

Enterprise Zone Participation Loan Program (EZ/PLP)
The EZ/PLP is a variation of the conventional PLP Program in that DCEO subordinates the
loans through participating lending institutions, but the EZ/PLP may be able to provide small
businesses located in an Enterprise Zone with a more attractive loan rate than a conventional PLP.

Manufacturing Modernization Loan Program
The Manufacturing Modernization Loan Program is designed to provide manufacturers with
access to adequate and affordable financing for upgrading and modernizing their manufacturing
equipment and operations.
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Minority, Women, and Disabled Participation Loan Program (MWD/PLP)
The MWD/PLP program is a variation of the conventional PLP in that DCEO subordinates the
loans through participating lending institutions, but the MWD/PLP program can provide Illinois
small businesses that are 51 percent owned and managed by persons who are minorities, women,
or disabled with loans up to $50,000 or 50 percent of the total project.

Participation Loan Program (PLP)
The PLP is designed to work through banks and other conventional lending institutions to
provide subordinated financial assistance to Illinois small businesses that employ Illinois workers.
A business with 500 or fewer employees may apply for a PLP loan of not less than $10,000 nor
more than $750,000. Loans shall not exceed 25 percent of the total project and may not be used for
debt refinancing or contingency funding.

Port District Loan Program Announcement
DCEO announced a request for loan applications from the Port District Revolving Loan Program.
DCEO is authorized by the Illinois Small Business Development Act (30 ILCS 750/9-11) aka the
Port Development Revolving Loan Program to provide loans to Illinois port districts to facilitate
and enhance the utilization of Illinois’s navigable waterways and the development of inland
intermodal freight facilities. Up to $3 million loan funds will be made available on a competitive
basis.

Revolving Line of Credit (RLOC) Program
The RLOC Program can provide qualifying businesses with a subordinated line of credit through
banks and other convention-lending institutions at affordable interest rates.

Rural Micro-Business Participation Loan Program
The Rural Micro-Business Participation Loan Program is a variation of the Participation Loan
Program designed to provide subordinated loans of up to 50 percent of a project (maximum
$25,000) to Illinois rural micro-businesses through participating lending institutions. A rural
micro-business is a for-profit business that (1) employs five or fewer full-time employees,
including the owner if the owner is an employee, and (2) is based on the production, processing,
or marketing of agricultural products, forest products, cottage and craft products, or tourism. The
borrower is required to provide equity of at least 10 percent of the project up to $1,000 (10% of a
$10,000 project). Funds cannot be used for debt refinancing or contingency funding.
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Illinois Finance Authority Programs
The Illinois Finance Authority (IFA) is a self-financed state authority principally engaged in
issuing taxable and tax-exempt bonds; making loans; and investing capital for businesses,
non-profit corporations, agriculture, and local government units statewide. IFA finances about
$3 billion each year, helping generate economic growth and job creation.

IFA Industrial Revenue Bonds (IRBs)
Administered through the Illinois Finance Authority, the Industrial Revenue Bond (IRB)
program provides the authority with the ability to issue tax exempt IRBs on behalf of Illinois
manufacturers looking for long-term financing on the purchase or renovation of fixed assets
such as land, buildings, and equipment. IRBs may finance up to 100 percent of the total costs for
qualifying projects of at least $1.5 million. Terms of the bonds may not exceed 10 years. A $1,500
nonrefundable fee is required upon submission of application. If approved, certain other fees will
apply.

IFA Participation Loan Program (IFA PLP)
Administered through the Illinois Finance Authority, the IFA PLP is designed to provide Illinois
industrial and manufacturing businesses that create or retain jobs with access to affordable
financing. Participation loans can provide financing for the purchase of land or buildings,
construction or renovation of buildings, and the purchase of machinery and equipment. The
authority can participate with conventional lending institutions and provide the lesser of $300,000
or 50 percent of the loan with terms not to exceed 10 years.

IFA Rural Development Loan Program
Administered through the Illinois Finance Authority and in participation with the Farmers Home
Administrations Intermediary Re-Lending Program, the Rural Development Loan Program is
designed to assist industrial businesses located in rural communities with a population of less
than 25,000. Eligible projects must demonstrate the creation or retention of Illinois jobs, and
must demonstrate that conventional financing was not available. The authority may lend up to
75 percent of project cost up to $150,000 at a set fixed rate of 6 percent. A $100 application fee is
required as well as a $225 commitment fee and a $225 loan-servicing fee.

IFA State Guarantee Program for Agri-Industries
Administered through the Illinois Finance Authority, this program is designed to aid farmers
and agribusinesses that wish to diversify into new enterprises or to further process existing crops
or livestock. Loans can be made to farmers or agribusinesses to purchase new or used property,
equipment, or other capital items that will be used to enhance or add value to the agriculture
The Economic Potential for Ethanol Expansion in Illinois

151

product or process. Loans are made through a local lender who receives an 85 percent guarantee
on the principal and interest of the loan. The interest rate can be variable or fixed and must be less
than the market rate of interest generally available to the borrower.

Financial Industry/Financial Resources: Found Business
Development – Grants
Illinois Department of Agriculture AgriFIRST Grant Program
The AgriFIRST Grant Program is designed to provide grants to persons and agribusinesses in
Illinois for the purpose of developing projects that enhance the value of agricultural products or
expand agribusiness in Illinois.

Business Development Public Infrastructure Program (BDPIP)
The BDPIP is designed to provide grants to units of local government for public improvements
on behalf of businesses undertaking a major expansion or relocation project that will result in
substantial private investment and the creation and/or retention of a large amount of Illinois jobs.
The infrastructure improvements must be made for public benefit and on public property and
must directly result in the creation or retention of private sector jobs. The local government must
demonstrate clear need for financial assistance to undertake the improvements. Grant eligibility
and amounts are determined by the amount of investment and job creation or retention involved.

Community Development Assistance Program for Economic
Development (CDAP-ED)
The CDAP-ED is a federally funded program that is designed to provide grants to units of local
government for economic development activities related to business retention and or expansion
opportunities. The program is targeted to assist low-to-moderate income people by creating
job opportunities and improving the quality of their living environment. Local governments
qualifying to receive grant funds can then make these funds available in the form of loans to
businesses locating or expanding in their community. A local government may request grant
funds of up to $750,000. Funds may be used for machinery and equipment, working capital, and
building construction and renovation. The local government may also use the grant funds for
improvements to public infrastructure that directly support a specific economic development
project. Applications may be submitted at any time. Local government entities located in
heavily populated metropolitan areas of the state may receive funding directly from the federal
government and, therefore, are ineligible for participation through this program.
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Employer Training Investment Program (ETIP)
The Employer Training Investment Program (ETIP) helps keep Illinois workers’ skills in pace with
new technologies and business practices, which, in turn, helps businesses increase productivity,
reduce costs, improve quality, and boost competitiveness. ETIP grants can reimburse new or
expanding companies for up to 50 percent of the cost of training their employees. Trainees must
be employed by the company prior to implementation of the training program. Instructors may be
plant workers, public educators, private consultants, or others possessing the required expertise.
Grants may be awarded to individual businesses, original equipment manufacturers sponsoring
multi-company training for employees of their Illinois supplier companies, and intermediary
organizations operating multi-company training projects.

Large Business Development Program (LBDP)
The LBDP is designed to provide grants to businesses undertaking a major expansion or
relocation project that will result in substantial private investment and the creation and/or
retention of a large number of Illinois jobs. Funds available through the program may be used
by large businesses for bondable business activities, including financing the purchase of land or
buildings, building construction or renovation, and certain types of machinery and equipment.
Grant eligibility and amounts are determined by the amount of investment and job creation or
retention involved.

Illinois Department of Transportation (IDOT)
IDOT has several programs that provide state assistance in improving highway and rail access
improvements to new or expanding industrial, distribution, or tourism developments. The focus
of these programs is the retention and creation of Illinois jobs. Funding may be available for
transportation improvement projects related to facilities that provide direct access to economic
development projects. Projects providing access to retail establishments, office parks, government
facilities, or schools/universities are not eligible.

Programs Listed Under IDOT Grants
IDOT Economic Development Program (EDP)
Administered through IDOT, the EDP is designed to provide state assistance to local governments
for highway improvements and access to new or expanding industrial distribution and tourism
development projects. The state may provide up to 50 percent matching (grant) funds to local
governments for eligible public roadway-related construction and engineering items. Projects
involving private roadways, retail development, office parks, government facilities, and schools/
universities are not eligible for funding.
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IDOT Rail Freight Program (RFP)
Administered through IDOT, the RFP is designed to provide capital assistance to communities,
railroads, and shippers to preserve and improve rail freight service in Illinois. The primary
role of the program is to facilitate investments in rail service by serving as a link between
interested parties and channeling government funds to projects that achieve statewide economic
development. IDOT will generally provide low-interest loans to finance rail improvements and,
in some cases, provide grants. The focus is on projects with the greatest potential for improving
access to markets and maintaining transportation cost savings, and where state participation will
leverage private investments to foster permanent solutions to rail service problems. A benefit/
cost ratio is used to evaluate potential rail freight projects.

IDOT Truck Access Route Program (TARP)
Administered through IDOT, the TARP can provide grants to local government agencies to assist
them in upgrading roads to accommodate 80,000-pound trucks. The routes are to provide access
to points of loading and unloading and to facilities for food, fuel, truck repair, and driver rest.
Projects must connect to a truck route and end at another truck route or truck generator. IDOT
will provide up to $30,000 per lane mile and $15,000 per intersection. The state’s participation will
not exceed 50 percent of the total construction cost or $600,000, whichever is less. Each fall, IDOT
solicits local projects that can be constructed during the upcoming fiscal year.

Listed Under Business Development – Tax Assistance
Economic Development for a Growing Economy Tax Credit Program
(EDGE)
The EDGE Tax Credit Program is designed to offer a special tax incentive to encourage companies
to locate or expand operations in Illinois when there is active consideration of a competing
location in another state. The program can provide tax credits to qualifying companies that
are equal to the amount of state income taxes withheld from the salaries of employees in the
newly created jobs. The nonrefundable credits can be used against corporate income taxes to be
paid over a period not to exceed 10 years. To qualify, a company must provide documentation
that attests to the fact of competition among a competing state, and it must agree to make an
investment of at least $5 million in capital improvements and create a minimum of 25 new fulltime jobs in Illinois. For a company with 100 or fewer employees, the company must agree to
make a capital investment of $1 million and create at least five new full-time jobs in Illinois.
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Enterprise Zone Program
The Illinois Enterprise Zone Program is designed to stimulate economic growth and
neighborhood revitalization in economically depressed areas of the state. This is accomplished
through local and state tax incentives, regulatory relief, and improved governmental services.

High Impact Business (HIB)
The HIB program is designed to encourage large-scale economic development activities by
providing tax incentives (similar to those offered within an Enterprise Zone) to companies that
propose to make a substantial capital investment in operations and that will create or retain an
above average number of jobs. Businesses may qualify for investment tax credits; a state sales tax
exemption on building materials; an exemption from state sales tax on utilities; and a state sales
tax exemption on manufacturing equipment purchases, repair, and replacement parts. The project
must involve a minimum of $12 million investment causing the creation of 500 full-time jobs or
an investment of $30 million causing the retention of 1,500 full-time jobs. The investment must
take place at a designated location in Illinois outside of an Enterprise Zone. The program has been
expanded to include a qualified new electric generating facility, production operations at a new
coal mine, a new or upgraded transmission facility that supports the creation of 150 Illinois coalmining jobs, or a newly constructed gasification facility as “Coal/Energy High Impact Businesses.”

Tax Increment Financing (TIF) District
Illinois law provides units of local governments with the ability to designate areas within their
jurisdiction as TIF districts. These specially designated districts are used by local governments
as a way to spur economic growth by dedicating the sales tax revenues and additional property
tax revenues generated within the TIF for improvements within the district with the hope of
encouraging new economic development and jobs.

Workforce Investment Act
The Workforce Investment Act (WIA) combines federally funded job training programs in Illinois
into a “workforce development” system where individuals can find a job or train for a new career.
Services are provided through the state’s one-stop delivery system, the Illinois Employment &
Training Center network or IETCs. Individuals who wish to apply for available training programs
or obtain other services should report to the nearest IETC for assistance. While the employment
services and training programs available in each IETC may be somewhat different, they reflect
the opportunities and needs of the Local Workforce Investment Area (or “LWIA”; there are 26 in
Illinois) and are developed by a Local Workforce Investment Board.
Source: Department of Commerce and Economic Opportunity 2007 (www.commerce.state.il.us/
dceo)
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Appendix IX
Bureau of Technology and Industrial Competitiveness
The DCEO Bureau of Technology and Industrial Competitiveness helps Illinois businesses,
entrepreneurs, and citizens to succeed in a changing economy by developing the skills of their
workers, promoting safe and healthy workplaces, assisting in the commercialization of new
technologies, and providing access to modernizing technologies and practices.

Technology Resources
Incubators and Research Parks
Incubators and research parks are located throughout Illinois in an effort to provide facilities
for research and development. These technology parks provide employment for thousands of
professionals while generating millions of dollars in research funding. To learn more about Illinois
Research and Technology Parks, please visit www.iltechparks.com.

Illinois Technology Enterprise Centers
Illinois Technology Enterprise Centers serve technology-based entrepreneurs, innovators,
and small businesses by assisting them with critical business startup and marketing needs.
The regional centers, supported by DCEO, help entrepreneurs locate pre-seed and early stage
financing; help innovators in high-growth and high-technology sectors further their technical
and/or managerial skills; and assist with new product development and marketing, thus
nurturing new venture development in Illinois.

Illinois University Research Centers
With world-class research facilities, Illinois is positioned to respond to the critical research needs
of business. Illinois’s university-based research centers conduct research across a broad range of
fields and are on the forefront of the technological frontier. The research universities in Illinois
have technology transfer offices with core functions which involve licensing university-developed
technologies to existing or new startup firms.
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Illinois Grants and Programs
Eliminate the Digital Divide
The goal of the Digital Divide Grant Program is to increase access to computers,
telecommunications technologies, and related training for populations residing in low-income
communities. Under this program, DCEO is authorized to make grants to plan, establish,
administer, and expand Community Technology Centers (CTCs) and to support technology access
programs. CTC programs provide computer access and educational services using information
technology to individuals, communities, and populations that typically would not otherwise have
opportunities to use computer and telecommunications technologies.

Employer Training Investment Program (ETIP)
The Employer Training Investment Program (ETIP) supports Illinois workers’ efforts to upgrade
their skills in order to remain current in new technologies and business practices, enabling
companies to remain competitive, expand into new markets, and introduce more efficient
technologies into their operations. ETIP grants may reimburse Illinois companies for up to 50
percent of the cost of training their employees. Grants may be awarded to individual businesses,
intermediary organizations operating multi-company training projects, and original equipment
manufacturers sponsoring multi-company training projects for employees of their Illinois supplier
companies.

High Technology School to Work
The goal of the High Technology School to Work Program is to improve education and to
prepare Illinois’s students to transition from school to high-skilled, high-paying jobs in the areas
of science, mathematics, and advanced technology. Increasing the number of trained students
entering technology occupations will help meet the workforce demands of Illinois’s hightechnology businesses.

Advanced Technology Program (ATP)
The ATP views research and development (R&D) projects from a broader perspective—its bottom
line is how the project can benefit the nation. In sharing the relatively high-development risks of
technologies that potentially make feasible a broad range of new commercial opportunities, the
ATP fosters projects with a high payoff for the nation as a whole, in addition to a direct return to
the innovators.
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Small Business Innovation Research (SBIR) Program
SBIR is a highly competitive program that encourages small business to explore their
technological potential and provides the incentive to profit from its commercialization. By
including qualified small businesses in the nation’s R&D arena, high-tech innovation is
stimulated and the United States gains entrepreneurial spirit as it meets its specific research and
development needs.

Small Business Technology Transfer (STTR) Program
STTR is an important new small business program that expands funding opportunities in the
federal innovation R&D arena. Central to the program is the expansion of the public/private
sector partnership to include the joint venture opportunities for small businesses and the nation’s
premier nonprofit research institutions. STTR’s most important role is to foster the innovation
necessary to meet the nation’s scientific and technological challenges in the 21st century.

Employment Opportunities Grant Program (EOGP)
DCEO, through the Employment Opportunities Grant Program (EOGP), seeks Statement of
Qualification submissions from educational institutions, grades 11-14, and community-based
organizations within Cook County to assist DCEO in expanding the number of people in targeted
populations who enter and complete building trades apprenticeship programs and achieve
journey-level status within a building trades union.

Innovation Challenge Grant Program
The purpose of the Innovation Challenge Grant Program is to increase the number of Illinois
companies that apply for federal research grants. The federal SBIR Program and its parallel STTR
Program provide over $2 billion a year to small companies developing leading-edge technologies
of interest to 11 federal departments and agencies. The Illinois Innovation Challenge Grant
Program provides grant writing assistance and matching funds to eligible Illinois technologybased entrepreneurs, innovators, and new venture startups to access federal SBIR and STTR
funding opportunities.
Source: Department of Commerce and Economic Opportunity 2007 (www.commerce.state.il.us/
dceo)
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Appendix X
Energy Policy Act of 2005
Since the original printing of this document, the federal government has enacted significant
changes in policy. These policy actions are described below.

Volumetric Ethanol Excise Tax Credit
There are a number of provisions to this law, but there are three significant changes concerning
ethanol. The first is the flexibility provided in blending to meet octane and volume needs.
Previously blend levels were dictated and restrictive; now, it is at the discretion of the blender.
Second, it provides a tax refund of 51 cents per gallon on each gallon of ethanol used in blending
with gasoline. Third, any taxpayer will be eligible for tax credit for each gallon used regardless of
taxed or tax exempt fuel.

Renewable Fuels Standard
The rapid growth of ethanol capacity can be attributed to the mandates set out in the Energy Policy
Act of 2005 (HR 6). As a result of the act, ethanol became the most viable substitute for enhancing
octane in gasoline. It effectively replaces methyl tertiary butyl ether (MTBE), which has been
identified as a contaminant in drinking water. The standard is a phased-in production schedule of
ethanol. In 2006,the first year of the standard, the ethanol annual production rate needed to be at
4 billion gallons—a target that was met. In subsequent years, the production must increase by 700
millions gallons. Then, in 2012, the increase must equal the growth rate of gasoline.
Ethanol, which is derived from cellulosic biomass, is given special recognition in this standard.
A gallon of cellulosic ethanol counts as 21⁄2 gallons of ethanol towards the required production.

Ethanol Phase-In
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The Enhanced Small Ethanol Producer Tax Credit
Ethanol plants with production capacity of less than 60 million gallons qualify for a federal
income tax credit. The credit is equal to 10 cents per gallon for the first 15,000,000 gallons of
production. The credit is limited to offsetting tax from passive activities. There are provisions to
allow the credit to pass through to investors and patron members—if they are cooperative.
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