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Preface

This research paper was prepared by the Great Lakes Commission for the U.S. Army Corps of Engineers
(USACE) Great Lakes & Ohio River Division, with funding provided under the Great Lakes Tributary
Modeling Program. It provides an assessment of the current state and trends in U.S. corn-based ethanol
production, a brief overview of current incentives to increase ethanol production, and a discussion of the
potential impacts of increased corn production to supply ethanol facilities in the Great Lakes-St. Lawrence
River region. The intent of the authors is to provide a balanced perspective on biofuel production in the region
and assist Great Lakes states, provinces, local governments and other stakeholders in making informed policy
and management decisions for land and water resources.

The Great Lakes Tributary Modeling Program, a joint initiative between the USACE and Great Lakes states,
develops tools for watershed planning that can be used by stakeholders in making decisions about soil
conservation and the prevention of nonpoint source pollution. By supporting state and local measures that will
reduce sediment and associated pollutant loadings to tributaries, this joint initiative helps to reduce the need for
—and the costs of — navigation dredging while promoting actions to delist identified Great Lakes Areas of
Concern (AOCs). Increased corn production for ethanol fuel represents a potential cause of increased soil
erosion, sedimentation, and nonpoint source pollution in the agricultural Great Lakes-St. Lawrence River
region. The Program leadership believes it is important to begin an investigation and assessment of regional
and national trends and quantify, where possible, the potential effects of projected future growth in corn
production on corn-related markets and natural ecosystems.

The Great Lakes Commission provides technical and administrative support to the USACE in the
implementation of the Great Lakes Tributary Modeling Program, as directed by Section 516(¢e) of the Water
Resources Development Act of 1996. The Commission helps to facilitate USACE coordination with the Great
Lakes states and the Great Lakes Basin Program for Soil Erosion and Sediment Control, a U.S. Department of
Agriculture grant program for soil conservation that is managed by the Commission. The involvement of the
Great Lakes Commission in this project is consistent with the purpose of the Commission, as described in the
Great Lakes Basin Compact, in promoting “the orderly, integrated and comprehensive development, use and
conservation of the water and related natural resources of the Great Lakes basin and St. Lawrence River.”

The principle author of this paper is Laura E. Kaminski, Research Associate, Great Lakes Commission.
Ongoing project consultation and oversight was provided by a research team from the Michigan State
University Institute of Water Research and Purdue University’s Department of Agricultural and Biological
Engineering, led by Drs. Jon Bartholic and Bernard A. Engel, respectively (Appendix A). Additional review and
comment was provided by Jan A. Miller (USACE, Great Lakes & Ohio River Division); Frederic Kuzel (Great
Lakes Biomass State and Regional Partnership, Council of Great Lakes Governors); and Tim A. Eder,

Thomas R. Crane, and Gary Overmier (Great Lakes Commission). The author thanks all of these individuals
for their time and contributions.



Executive Summary

Rising energy costs and policies to reduce dependence on foreign energy supplies have dramatically increased
the domestic production of bioethanol (ethanol produced from plants) as an alternative fuel. With available
technology, virtually all bioethanol is derived from corn, though there is significant effort to expedite
development of technologies that use cellulose-based materials. As a result of the demand for corn for ethanol
production, prices of corn have risen sharply and farmers across the nation are making rapid changes to meet
this demand. This paper provides an overview of the increased production of corn-based ethanol and resulting
changes in agricultural practices, with emphasis on known and potential environmental and socio-economic
impacts within the Great Lakes-St. Lawrence River region.

Ethanol production and use accounted for approximately 3.5 percent of the total U.S. fuel consumption in
2006 and is expected to reach 7 percent by the end of this decade. Ethanol is produced by fermenting and
distilling starch feedstock crops (e.g., corn, barley and wheat) that have been converted to simple sugars or
sugar-containing crops (e.g., sugar beets and sugar cane). Ethanol can also be produced from cellulosic biomass
(e.g., fast-growing trees, corn stover, grain straw, switchgrass, forest products, waste and construction waste)
that has been converted to sugar. However, technologies for ethanol production using cellulosic feedstocks are
not yet economically viable for commercial production within the United States. At the present time, corn grain
provides the most immediate and economic way to mass-produce raw materials for ethanol production.
Roughly 98 percent of all U.S. ethanol is currently produced from corn grain.!

Manufacturing of ethanol fuel is now the second largest U.S. market for corn behind livestock feed/residual.
As of December 2007, there were 134 operating ethanol production facilities in the U.S., with a total annual
capacity of nearly 7.3 billion gallons of ethanol.? Another 66 facilities were under construction and 10
undergoing expansion, which will nearly double current U.S. ethanol production capacity. In the U.S. portion
of the Great Lakes-St. Lawrence River region,? there are 39 ethanol production facilities with an annual
capacity of 2.66 billion gallons and an additional 28 facilities and/or facility expansions underway. It is
projected that the percentage of U.S. corn utilization for ethanol production will level out at around 30 percent
of total U.S. corn yield by 2009-2010.

The increased demand associated with ethanol production has caused corn prices to rise from $2.00 per bushel
in 2005 to $3.20-3.75 in 2007, with average prices projected to peak at $3.75 per bushel by 2010. The U.S.
Department of Agriculture estimates 90.5 million acres of corn were planted in 2007, an increase of 12.3
million acres from 20006. Total U.S. corn production is estimated to rise 15.5 percent to an all-time record high
of more than 12.2 billion bushels in 2007.4

The near-term increase in corn production has been largely accomplished by the conversion of existing
croplands from soybeans to corn. The National Agriculture Statistics Services estimates a nationwide decrease
of 11.1 percent in soybean acreage from 20006 levels. Within the Great Lakes states and provinces, corn acreage
is projected to increase by 13.1 percent over 2006 figures with soybean acreage decreasing by 9.9 percent.

With a continued demand for ethanol as a fuel source and elevated price levels for corn, additional acres are
expected to go into production. One source of this acreage is land that is currently fallow, in pasture or in
conservation. Of the lands currently enrolled in the Conservation Reserve Program (CRP), the USDA has

! Personal communication: M. Hartwig, Renewable Fuels Association, September 5, 2007.

2 Production facilities include both corn and cellulose-based ethanol (Renewable Fuels Association, 2007).

3 The Great Lakes-St. Lawrence River region includes the entire area of the eight U.S. states and two Canadian provinces.
Alternatively, the Great Lakes-St. Lawrence River Basin contains the land area in those states and provinces that drains to the
Great Lakes and St. Lawrence River, their tributaries, and connecting channels.

4 USDA data reported on a marketing-year basis (September-August) and may vary depending on survey methods and
estimating procedures.



projected that approximately 4.6 million acres, or roughly 12.5 percent, will be exiting the program without re-
enrollment by 2010, as high crop prices encourage their return to production.

Potential economic issues and impacts that may result from increased corn and corn-based ethanol production
include changes in fuel and food costs; decreased federal farm commodity payments due to higher corn and
other crop prices; changes in waterborne, truck, and rail transportation; creation of jobs and increased farm
income; rural economic development; and increasing real estate values. Some of the impacts are already evident
to the consumer, such as higher grain and food costs resulting from corn price increases. Other impacts may
take more time to realize, such as increased sediment accumulation in commercial and recreational harbors and
channels which impacts navigation and contributes to an increased need for dredging.

Known and potential environmental impacts of increased ethanol production from corn and the resulting
changes in the agricultural landscape include increased soil erosion and sedimentation occurring from tillage
practices often used in corn production, increased water consumption for the production of both corn and
ethanol, and increased loadings of nutrients and persistent contaminants from agricultural applications. These
stressors may cause changes to the quality of surface and groundwater, aquatic habitat and fisheries, and
recreational opportunities. The impacts on the Great Lakes ecosystem are likely to be most pronounced in
regions where lands that are more highly erosive or environmentally sensitive — such as those currently in
conservation — are brought into production. It is possible that increased loadings of sediments, nutrients and
pesticides/herbicides may reverse some of the environmental gains made through previous nonpoint soutce
control efforts.

While the increased use and production of ethanol has been a positive step toward decreasing North America’s
dependency on fossil fuel imports and a positive influence on rural economies, renewable energy production in
the form of corn-based ethanol may have a variety of environmental and socio-economic impacts that deserve
the attention and consideration of the region’s leaders and stakeholders.

This paper does not present answers to these issues and potential problems but is intended to stimulate this
discussion. Stakeholders around the Great Lakes-St. Lawrence River region and beyond are encouraged to use
these data to inform additional studies and management strategies.



Introduction

Innovators and entrepreneurs in the United States and Canada have worked to develop new technologies and
alternative fuels to reduce national dependency on foreign oil and petroleum. Bioethanol, an alcohol-based fuel
made from plant materials, provides one alternative fuel that has received significant attention, capital
investment, and media coverage.

As a result of rising fuel costs and increasing prices for corn, farmers across the nation have increased corn
production to meet the growing demand for corn-based ethanol, the primary form of bioethanol. This has led
to some of the biggest changes in corn production since 1944, when 95.5 million acres were planted during
World War II (USDA-NASS, 2007¢). Additionally, President George W. Bush in his 2007 State of the Union
address called for an increased focus on renewable fuels — especially cellulosic ethanol — and higher mileage
standards for cars and light trucks. The President predicted that such measures would help “reduce gasoline
usage in the United States by 20 percent in the next 10 years” and dramatically reduce America’s dependence
on imported oil from the Middle East. The impacts of these recent changes are pervasive and affect growers,
distributors and system processors, and consumers. As corn-based ethanol increasingly becomes an accepted
mainstream fuel product, it is important to examine the rationale for increased ethanol production and
potential big-picture effects through both national and regional lenses.
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5'The Corn Belt is a region of the U.S. Midwest comprised of Iowa, Indiana, Illinois, and Ohio. Approximately 50 percent of all
U.S. corn is grown within these four states. Additional Corn Belt states include parts of South Dakota, Nebraska, Kansas,
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The Great Lakes-St. Lawrence River region, for purposes of this research paper, is defined as the entire area of
the eight U.S. states (Illinois, Indiana, Michigan, Minnesota, New York, Ohio, Pennsylvania, Wisconsin) and
two Canadian provinces (Ontario and Québec) that border the Great Lakes and St. Lawrence River (Figure 1).
This area differs from the Great Lakes-St. Lawrence River basin (or watershed) which contains the land area
within those states and provinces that drains to the Great Lakes and St. Lawrence River, their tributaries, and
connecting channels (Figure 1, shaded area). Even though the data reported for the Great Lakes-St. Lawrence
River region represent an area larger than the Great Lakes-St. Lawrence River basin, the trends described in
this paper are considered valid indicators of what is occurring or could potentially occur within the basin.

This research paper is intended to stimulate discussion among U.S. and Canadian Great Lakes-St. Lawrence
River agencies and organizations with energy, environmental, economic development, and research
responsibilities. Others are encouraged to build on these findings and use these data to inform additional
studies or more significant efforts to mitigate any potential negative effects from increased corn production.
Those adverse effects may include increased nonpoint source pollution, soil erosion and sedimentation, water
consumption from agricultural irrigation, and others. To address the challenges identified in this paper,
policymakers, practitioners, and decisionmakers should consider developing new partnerships and forging new
integrated solutions to ensure and improve ecosystem health, economic prosperity, and the quality of life for all
inhabitants in the Great Lakes-St. Lawrence River region.

What is Ethanol?

Ethanol — or ethyl alcohol — is another name for grain alcohol. For well over a century, ethanol has been valued
as an industrial solvent. Ethanol was used as a fuel as early as 1908 when Henry Ford’s Model T was designed
to use ethanol, gasoline, or a combination of the two fuels (USDOE, 1997). During the 1930s, Midwestern
service stations offered blended gasoline containing 6 to 12 percent corn-based ethanol. However, due to its
cost, the blended formula disappeared from common use in the 1940s (USDOE, 1997). It was not until 1979,
when ethanol-gasoline blends were reintroduced in response to disruptions in foreign oil supply, that ethanol
fuel resurfaced as a potentially viable alternative to help offset imports of foreign petroleum (USDOE, 1997).

Ethanol production and use accounted for approximately 3.5 percent of the total U.S. fuel consumption in
2006 and is expected to reach 7 percent by the end of this decade (USDA-ERS, 2007a; USDOE-EIA, 2007a).
Ethanol is commonly used to increase octane levels and emissions quality of gasoline by blending the two
substances together: E10 (10 percent ethanol, 90 percent gasoline), E85 (85 percent ethanol, 15 percent
gasoline), and E95 (95 percent ethanol, 5 percent gasoline)® (USDOE, 2006). Ethanol containing 35 percent
oxygen provides more complete fuel combustion and thereby reduces harmful vehicle air emissions. Ethanol is
also non-toxic, water soluble, and quickly biodegradable (Renewable Fuels Association, 2007). Blends with high
levels of ethanol can be used by flexible fuel vehicles for transportation fuel. However, many foreign carmakers
have not adopted this technology and have focused instead on the development of vehicles powered by other
alternative sources of energy (OnPoint, 2007).

im----------------------5 Researchers have worked to increase the efficiency of ethanol use and

| In 2006, ethanol i production as an alternative to gasoline. A recent RAND Corporation report

E accounted for roughly 1 shows that production of 25 percent of America’s electric power and vehicle fuel
1 3.5% of total U.S. fuel | from renewable sources is a feasible goal by 2025 with low costs to the U.S.

i consumption, and is economy. This research indicates that by 2025, America’s farms, forests, and

\  expected to reach 7% i ranches can annually produce 86 billion gallons of ethanol, 1.1 billion gallons of
: by 2010. i biodiesel, and 932 billion KWH of electricity. Additionally, Midwestern states
________________________ could be major sources of biomass energy in the future (RAND, 2000).
Nevertheless, even as ethanol appears to be gaining wider acceptance, the high costs of producing ethanol
remain an important constraint on ethanol as an alternative fuel (Asrar, 2007).

¢ E95 is not currently commercially available.



The Production of Ethanol

Ethanol is produced by fermenting and distilling starch feedstock crops (e.g., corn, barley and wheat) that have
been converted to simple sugars or sugar-containing crops (e.g., sugar beets and sugar cane) (USDOE, 20006).
During the fermentation process, yeast is used to break down the simple sugars, which creates both ethanol
and substantial amounts of byproducts, such as nondegradable plant residues and cellulosic particles. These
byproducts are often marketed as dried distiller’s grains and used for livestock feed — mainly for dairy and beef
cattle — and are thus referred to by some as “coproducts” (Asrar, 2007). According to the Renewable Fuels
Association, approximately 17 pounds of byproduct are generated per bushel of corn. Another byproduct from
the fermentation process of ethanol production is carbon dioxide (COy), which is either released into the
atmosphere or captured and compressed for use as carbonation for beverages or frozen into dry ice (Mosier &
Ileleji, 2007).

The two main types of commercial ethanol production are wet milling and dry grind. In wet milling, corn is
first soaked in water to soften the kernels before separating the grain into starch, fiber, and germ for separate
processing (Mosier & Ileleji, 2007). Byproducts from wet-mill ethanol production include two animal feed
products — corn gluten meal and corn gluten feed — as well as corn germ, which can be further processed into
corn oil (Mosier & Ileleji, 2007). Conversely, dry grind ethanol production utilizes the whole kernel, with
residual components separated at the end of the process (Mosier & Ileleji, 2007; Renewable Fuels Association,
2007). According to the Renewable Fuels Association, dry mill facilities account for more than 80 percent of
current corn ethanol production, producing approximately 2.8 gallons of ethanol from one bushel of corn.

Despite its name, dry grind processing as well as wet-milling methods both require the use of water to produce
ethanol from corn grain. Many newer facilities have the capacity to recycle some of the water necessary for the
processing of the corn grain; however, water is typically lost through evaporation during the cooling phase and
through wastewater discharge (Keeney & Muller, 2006). Depending on the type of processing, the quality of
water inputs, the efficiency of the facility, and seasonal variability, an estimated 3.5 to 6 gallons of water is
required for the production of one gallon of ethanol (Keeney & Muller, 2006) (see “Water Use”).”7 Residual
water and corn solids from these processes are called “stillage,” and are separated into distiller’s grains and
liquid “thin stillage.”

Cellulose-based ethanol is another form of bioethanol that is produced from cellulosic feedstocks (e.g., fast-
growing trees, corn stover, grain straw, switchgrass, forest products, municipal waste and construction waste)
and can be converted to sugar (USDOE, 2006). Cellulosic feedstocks may yield a higher energy balance than
ethanol made from corn, but are less developed and not yet economically viable for commercial production.

Researchers and producers continue efforts to determine the best feedstocks and geographic regions for
advancing energy production from renewable biomaterials. Different types of inputs and growing seasons are
required to produce healthy and viable crops of each type of feedstock. However, corn provides an easy and
immediate way to mass-produce raw materials for ethanol production. The U.S. Department of Agriculture’s
Agricultural Research Service (ARS) has worked to develop modified plant varieties, better agricultural
practices, postharvest storing methods, and other strategies to increase corn yields and profitability (Asrar,
2007). Technology improvements have also been made to increase the efficiency of ethanol produced per unit
of corn.

Most U.S. ethanol fuel production occurs in plants located in the Corn Belt or Midwest in close proximity to
corn supplies (Figure 2) (USDOE, 1997; Renewable Fuels Association, 2007). Most ethanol distribution is by
rail or truck since pipeline transportation is not feasible; phase separation from the absorption of moisture can
occur in pipelines and render the ethanol unusable (USDOE, 1997).

7 Water use records for ethanol plants are not publicly available; however, these figures were obtained from records held by the
Minnesota Department of Natural Resources for ethanol plants in that state. For a more detailed account, see Keeney and
Muller, 2006.



Figure 2. U.S. Bioethanol Refinery Locations, October 2007
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Source: Renewable Fuels Association, 2007
Production facilities include both corn and cellulose-based ethanol. Roughly 98 percent of current U.S. ethanol production is
from corn grain.

U.S. Trends in Corn Production for Ethanol

Corn Production on the Rise

U.S. corn production is nearing an all-time record high with projected nationwide corn acreage of 90.5 million
acres this year (2007).8 According to data obtained from the U.S. Department of Agriculture’s National
Agricultural Statistics Service (USDA-NASS), these figures reflect a 15.5 percent increase over 2006 when 78.3
million acres of corn were planted and neatly 10.6 billion bushels were produced (USDA-NASS, 2007c).°
Based on projected plantings and per acre yields, the United States is expected to produce more than 12.2
billion bushels of corn in 2007. This increase, as mentioned previously, results from a complex set of factors,
including a rising demand for alternative fuels spurred by high fossil fuel energy prices; a significant increase in
political support and policy decisions supporting ethanol production; high corn prices and increasing profit
margins; and improvements in corn and ethanol production technology. The following sections review these
factors in greater detail.

Rising Energy Prices

Rapid increases in fossil fuel energy costs are a primary driver of the increased demand for alternative fuels in
the United States. Rising energy costs not only put pressure on economic growth, but result in higher costs for
consumers as well (Centric Consulting Group, 20006). Worldwide oil demand has escalated in recent decades
and fossil fuel markets have become more volatile. Global economic growth and the demands of expanding
manufacturing sectors in China and India contribute to oil demand and market volatility (USDA-ERS, 2007a;

8 The highest acreage of corn in the United States occurred in 1944 with 95.5 million acres planted during World War II
(USDA-NASS, 2007¢).

9 USDA data reported on a marketing-year basis (September-August) and may vary depending on survey methods and
estimating procedures. Latest data may be preliminary or projected.
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Michigan Renewable Fuels Commission, 2007). This, paired with fluctuating supply and international trade
factors, has resulted in a rapid increase in the cost of imported crude oil (Figure 3).

Figure 3. Imported Crude Oil Prices, 1970-2006
(Refiner Acquisition Costs)
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Source: USDOE-EIA, 2007a

To put this in perspective, refiners’ costs for crude oil in the 1990s averaged around $17.50 per barrel
(USDOE-EIA, 20072).19 In 2000, the price of crude reached nearly $68 per barrel and averaged $59 per barrel
for the year (USDA-ERS, 2007a; USDOE-EIA, 2007a).!1 As of November 2007, the cost of crude had reached
$87 per barrel (USDOE-EIA, 2007a). Likewise, average annual prices for U.S. unleaded regular grade gasoline
at fuel pumps have stretched from $1.51 per gallon in 2000 to $2.59 per gallon in 2006 (USDOE-EIA, 2007b).12
Average prices for unleaded gasoline nationwide reached a high of $3.13 per gallon in May 2007 (USDOE-EIA,
2007b). The United States has increasingly focused on the domestic production of alternative fuels to help
offset the demand for and strain of imported oil (Figure 4).

Figure 4. U.S. Demand for Ethanol, 2002-2006
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Source: Renewable Fuels Association, 2007
Demand is defined as [U.S. Production] + [Imports] — [Exports] +/- [Stocks Change], and includes both corn and cellulose-
based ethanol. Roughly 98 percent of current U.S. ethanol production is from corn grain.

10 Adjusted for inflation: 1990s average = $19.5 per batrrel (USDOE-EIA, 2007a)
1 Adjusted for inflation: 2006 average = $50.85 per barrel (USDOE-EIA, 2007a)
12 Adjusted for inflation: 2000 = $1.51 per gallon; 2006 = $2.23 per gallon (USDOE-EIA, 2007b)

8



Changes in Energy Policies
Political forces and important policy decisions have helped stimulate expansion of the ethanol industry in

numerous ways. Several interrelated factors have recently come together contributing to a political desire that is
refocused on energy security and independence. Among these, conflicts and instability in the Middle East and
other oil-producing countries have caused energy security concerns to resurface with the highest profile since
the global oil crises in 1973 and 1979. Increasingly widespread concerns about the impacts of greenhouse gas
(GHG) emissions on global climate change has also spurred support for alternative sources of energy. These
issues have refocused interest in developing viable alternatives to fossil fuels as well as more efficient
conversion technologies for biofuels (Michigan Renewable Fuels Commission, 2007).

The U.S. Congress and state legislatures are also motivated by the desire to create new markets for agricultural
products and are also influenced by lobbyists for corn and ethanol producers urging favorable policies for U.S.
agriculture and domestic alternative energy production (Worldwatch Institute, 2007). Again, a confluence of
factors has created a forceful new context. As debate continues over reauthorizing the 2007 U.S. Farm Bill, the
role of USDA commodity payments and subsidies to farmers is being considered. Some projections indicate
that pulling back support for ethanol may cause corn prices to tumble, resulting in lower prices for feedlot
operators and new government commodity payments to corn growers under the new farm bill (Philpott, 2007).
Federal tax laws, such as blender tax credits, and import tariffs also provide incentives for the domestic
production of biofuels (USDA-ERS, 2007a).

In 2005, the United States adopted a Renewable Fuel Standard (RFS) requiring use of 7.5 billion gallons of
biofuels for transportation by 2012 (or approximately 3 percent of projected gasoline demand in 2012). In
addition, under new guidelines implementing the 1992 Energy Policy Act, many government fleet vehicles
running on diesel fuel are required to use B20 blends (20 percent biodiesel) (Worldwatch Institute, 2007).

Several U.S. states legislatures have also weighed in. For example, Minnesota enacted a law in 1997 requiring all
gasoline sold or offered for sale in the state to contain at least 10 percent ethanol by volume (E10), with some
exceptions. In 2005, Minnesota also established by law a statewide E20 mandate to be enacted in 2013. This
will go into effect unless at least 20 percent of the liquid fuel sold in the state is already derived from
renewables by the end of 2010 or state officials have failed to obtain federal approval for the use of E20 as a
motor fuel (Minnesota Statute 239.791). Further, all diesel fuel sold or offered for sale in the state for use in
internal combustion engines must also contain at least 2 percent biodiesel fuel by volume (Minnesota Statutes

239.77 and 239.75).

In Canada, the federal government has mandated that 5 percent of all vehicle fuel consist of biofuels by 2010
(USDA, 2007b). To help meet the rapid increase in demand, the Canadian federal Ethanol Expansion Program
(EEP) was established to support construction of new ethanol and biofuel facilities. Additionally, federal
waivers for excise taxes on gasoline/ethanol blended fuels were enacted in the mid-1990s. Ethanol production
capacity within Canada is expected to grow from 11 million gallons (42 million liters) in 2006 to about 211
million gallons (799 million liters) by 2010 (USDA, 2007b).

Escalating Corn Prices

The rapid expansion of ethanol and biodiesel production has influenced both U.S. corn and soybean prices in
recent years. Average corn prices have increased from $2.00 per bushel in 2005 to $3.20-3.75 in 2007, a hefty
60 to 84 percent increase. Due to ethanol fuel demand, these prices will likely remain elevated for the near
term, making corn production an enticing prospect for growers. Long-term USDA projections conducted in
early 2007 show average corn prices peaking at $3.75 per bushel during the 2009-2010 marketing year
(September 1-August 31 for U.S. corn supply) and then declining and stabilizing around $3.30 through 2016-
2017 as ethanol expansion slows (Figure 5) (USDA-ERS, 2007a). As a result, prices for other crops such as
soybeans, will also fluctuate due to acreage demands for corn and the decreased availability of substitute grains

(Appendix B-1).




Figure 5. U.S. Corn Prices, 1997-2016
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Source: USDA, 2007b (Prices not adjusted for inflation.)
Data reported on a marketing-year basis (September-August).

Increasing Profit Margins

A primary factor in commodity production is the profit margin. When compared to other field crops in recent
years, corn unit prices and yields have resulted in net gains that far surpass those of comparable crops (Figure
6). The USDA projects this favorable trend in corn prices to continue through 2016 as soybean and other crop
margins remain stable or decline slightly.

Figure 6. Projected U.S. Net Returns for Primary Crops, 2007-2016
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Source: USDA, 2007b
Data reported on a marketing-year basis (September-August).
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The Role of Technology Improvements

Technology and process improvements can help make the production of corn and ethanol more efficient. As
mentioned previously, USDA research has helped to develop modified plant varieties, improved agricultural
practices, post-harvest storing methods, and other strategies for farmers to increase corn yields and profitability
(Asrar, 2007). As the technology and processes for producing cellulose-based ethanol continue to be advanced
and refined, the production of cellulosic ethanol may ultimately overcome the economic advantage currently
held by corn. This may result in a decreased demand for corn. As a result, a shift of ethanol production away
from the Corn Belt could potentially occur, depending on a number of economic constraints. Some of these
factors include geographic and climate constraints for the production of desirable cellulosic feedstocks,
transportation and storage of feedstocks and ethanol, and whether existing corn-based ethanol production
facilities can be retrofitted to accommodate new cellulosic processes of ethanol production.

The Value of Corn Production
The value of domestic corn produ