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The rapid escalation of food prices in the past few years, peaking in June/July of 2008, 
exacerbated hunger in the United States and around the world and prompted serious 
reflection on the factors contributing to the rise in the cost of food. One possible 
contributor and subject of controversy is the use of food as feedstock for biofuel 
production. While some decry the dichotomy of “food versus fuel” and the impact of 
biofuel production on local economies and the environment, others argue that biofuels 
provide valuable opportunities to reduce dependence on fossil fuels and generate income 
for farmers without significantly raising food prices. This paper focuses on the use of 
corn for ethanol in the United States and examines the impact of this form of biofuel 
production on the price of food, rural economies, and the environment. It also briefly 
considers concerns about the expansion of biofuel production in developing countries.  

 
According to the OECD/FAO, the United States produced 38,394 million liters of ethanol 
in 2008, which represents almost half of the 77,054 million liters of ethanol produced 
globally that year and makes the U.S. the largest ethanol producer. (Brazil and China 
followed at 22,110 million liters and 6,686 million liters, respectively.)1 This use of corn 
for ethanol production had a much more significant impact on the price of corn as a 
commodity than on food prices for American consumers. Higher commodity prices mean 
gains for U.S. producers of corn and soybeans, but the volatility of the market for ethanol 
presents serious risks that may only be manageable for large biofuel industries. The total 
acreage of land under conservation in the United States has declined modestly in the past 
two years, and debate rages on how best to calculate the comparative life-cycle analysis 
of ethanol’s greenhouse gas emissions.  
 
In light of these nuanced realities, as well as the persistence of legislative mandates for 
domestic ethanol production, reflexive responses regarding corn-based ethanol should be 
replaced by general principles that consider the full impact of biofuel-related trade and 
domestic economic policies on the poor.  

 
Food Prices 
According to the Congressional Budget Office (CBO), the United States harvested a 
record 13.1 billion bushels of corn during the 2007-2008 marketing year.2 Only about ten 
percent of this was food-grade white or yellow sweet corn for human consumption.3 The 

                                                 
1 OECD/FAO. OECD-FAO Agricultural Outlook 2008-2017. 2008. Table A.10. p. 71. 
2 CBO. The Impact of Ethanol Use on Food Prices and Greenhouse-Gas Emissions. April 2009. p. 7. 
3 CBO. p. 9. 
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remainder was yellow field corn for livestock feed, production of corn syrup and other 
processed food additives and, increasingly, as a feedstock for ethanol. 
 
High petroleum prices in 2008 contributed to the demand for and production of corn-
based ethanol in the United States. A record 3 billion bushels of corn was used to produce 
8.9 billion gallons of ethanol, compared to 6.2 billion gallons in 2007.4 As high 
petroleum prices increased demand for corn as ethanol feedstock, they also made corn 
production more expensive -- higher prices for agricultural inputs such as fuel and 
fertilizer pushed up production costs for corn by 31 percent between 2007 and 2008.5 
 
From April 2007 to April 2008, the price of a bushel of corn increased from $3.39 to 
$5.14. The CBO estimates that increased demand for ethanol accounted for 50-80 cents 
(28-47 percent) of the increase.6 Consensus has emerged that at the commodity level, 
global biofuel production accounted for 40 percent of the corn price increase in 2008,7 
with U.S. production of corn-based ethanol representing 20 percent of the total price 
increase.  
 
At the level of U.S. retail food prices, the Consumer Price Index (CPI) for food rose by 
5.1 percent between April 2007 and April 2008. The CBO estimates that between 10 and 
15 percent of this is attributable to increased corn-based ethanol production.8  
 
U.S. consumers spent $1.1 trillion on food in 2007.9 With ethanol production contributing 
50-80 cents per bushel to the corn price increase, the direct impact of increased ethanol 
production on food expenditures was between $700 million and $1.1 billion, or about 0.1 
percent. Since nearly 6.0 billion bushels of corn went to animal feed, a greater impact on 
food prices came through meat, dairy, and poultry prices, which raised retail food prices 
an additional 0.2-0.4 percent.  
 
Land use changes further raised the price of food in the U.S. The one billion additional 
bushels of corn used for producing ethanol in 2007-2008 required six million acres of 
cropland. Between the 2006 and 2008 marketing years, corn cropland increased by 15 
million acres while soy cropland decreased by 11 million acres.10 Assuming that corn for 
ethanol displaced 6 million acres of soy, the displacement increased soy prices by $1.09-
$1.82, which in turn raised food prices another 0.2-0.3 percent.11  
 
Thus, the total impact of ethanol production on food prices, from corn in food products, 
corn as animal feed, and corn as displacement of soy, was an increase of 0.5-0.8 percent, 

                                                 
4 CBO. p. 6. 
5 CBO. p. 8. 
6 CBO. p. 7. 
7 IFPRI 2008; World Bank 2009. 
8 CBO. p. 1. 
9 CBO. p. 9. 
10 Ibid. 
11 CBO. p. 10. 
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representing 10-15 percent of the total 5.1 percent increase in food prices. In the U.S., 
where average spending on food is less than 6 percent of total household expenditure, 
that increase is not nearly as significant as in poor countries where food expenditures 
constitute a much greater share of household income – more than half in many cases. In 
India, for example, consumers spend more than 32 percent of their disposable income on 
food.12 
 
The Energy Information Administration has estimated that U.S. production of ethanol 
will reach 10.5 billion gallons in 2009, continuing to exceed federal production mandates. 
This expanded ethanol production will require an addition 0.7 billion bushels of corn in 
the 2008-2009 marketing year, which would increase the price of corn by 10-17 percent 
if all other factors remained constant.  
 
The increased demand for corn as a feedstock for ethanol could continue to raise food 
prices in combination with several other conditions: If demand for corn as animal feed 
continues to intensify in response to increasing global demand for meat, and competition 
between corn as animal feed and corn as feedstock outpaces growth in supply, the price 
of corn will continue to rise. On the other hand, if expanded ethanol production, as a 
response to mandates or demand related to petroleum prices, outpaces current trends of 
technology-driven efficiency improvements, the proportional use of corn as feedstock 
will continue to increase and compete with other uses of corn to drive up prices. Higher 
petroleum prices, which increase farmers’ production costs, could also affect consumer 
food prices regardless of the pace of ethanol production, as would further displacement of 
soy cropland for corn.  

 
Rural Economies 
The Energy Independence and Security Act of 2007 sets the legislative regulations for 
biofuel production in the United States. The EISA stipulates mandates for annual 
production of biofuel, from nine billion gallons in 2008 to 36 billion gallons in 2022.13 
Corn ethanol can make up no more than 15 billion gallons of that total; therefore, after 
2016, with a production volume target of 22.25 billion gallons of renewable fuel, further 
increases in annual production volumes must come from other biofuel sources. 
 
In addition to the mandates, the government also offers incentives for the production of 
ethanol; blenders currently receive 45 cents per gallon of ethanol blended with gasoline. 
In 2007, this credit totaled $3 billion. An import tax of 54 cents per gallon and an ad 
valorem tax (AVT) of 2.5 percent of the value effectively offset the incentive to import 
ethanol at 2008 prices (which were between $1.61 and $2.90 per gallon). Duty-free 
imports through the Caribbean Basin Initiative (CBI), which include some ethanol of 
Brazilian origin and represented up to seven percent of national ethanol consumption in 
2008, are an exception. Total imports of ethanol in 2008 reached 330 million gallons, 

                                                 
12 Ibid. 
13 EISA. Section 202 (a) (2). 
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which was about the same level as in 2007, and included some direct imports from 
Brazil.14  
 
It is important to note that the 45 cent tax credit goes to blenders, not to farmers. The 
incentive thus reaches farmers indirectly, through higher market prices for corn due to 
increased demand. As the CBO report notes, individual producers of ethanol, and of corn 
for ethanol, may still suffer losses even when subsidies and high gasoline prices make 
ethanol production profitable.15 Such losses can be due to lags between the time when 
producers purchase inputs, including corn, and when ethanol is ready for sale. Volatility 
in commodity markets can further exacerbate losses and lead to idled production 
capacity, which was the case for 2 billion gallons of ethanol production capacity during 
the first quarter of 2009.  
 
The impact of establishing an ethanol plant in a rural economy depends on several 
variables. In their study of factors which attract ethanol industry and its impact on rural 
communities, Sarah A. Low and Andrew M. Isserman, of the University of Illinois, 
Urbana-Champaign, modeled the potential impact of an ethanol plant on three existing 
Illinois counties of various sizes and current levels of development.16 (At the time of their 
study in 2007, 86 percent of ethanol plants were located in rural or mixed-rural counties, 
primarily in the Midwest.17) 
 
Low and Isserman point out that ethanol plants generally have a small impact on their 
host county’s economic base; other than a plant in Calhoun, Arkansas, which employs 
210 individuals representing five percent of the county’s jobs, ethanol plants account for 
no more than two percent of the jobs in their county.18 In their model, Low and Isserman 
explored the impact of establishing an ethanol plant under three different scenarios: 

 
• A plant of 60 million gallons per year (MGY) capacity in Coles, a mixed rural county 

of 50,949 residents in 2006, which produced 19.2 million bushels of corn in 2006;  
• A plant of 100 MGY capacity in Hamilton, a rural county of 8,825 residents in 2006, 

which produced 8.2 million bushels of corn in 2006; 
• A plant of 100 MGY capacity in Kankakee, a mixed rural county of 109,000 residents 

in 2006, which produced 32.2 million bushels of corn in 2006.19  
 
According to Low and Isserman’s scenarios, plant operation offers the primary 
opportunity for job creation, with 35-40 jobs at the plant and 150-250 jobs from indirect 
and induced causes, and a total of about $214 million per year in economic impact. 

                                                 
14 CBO. p. 2. 
15 CBO. p. 6. 
16 Low, Sarah A. and Andrew M. Isserman. Ethanol and the Local Economy. 2007. 
17 Low and Isserman. p. 70. 
18 Low and Isserman. p. 69. 
19 Low and Isserman. p. 77. 
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Variation depends on the size of the plant, the complexity of the local economy and the 
goods and services available there, and the local corn price.20  
 
These estimates are lower than some other studies. Job creation could be higher with the 
integration of livestock production. Low and Isserman note that, unlike some industries, 
ethanol plants have deeper connections to local resources and markets and therefore offer 
greater security for long-term presence. But with a federal cap on corn-based ethanol at 
15 billion gallons by 2016, other factors undermine the durability of the industry.21  
 
The transition of corn-based ethanol plants to production of ethanol from other feedstocks 
and simultaneous developments in agriculture could enhance ethanol’s sustainability in 
rural areas.22 Although the process requires significant investments of time and financial 
resources, eventually transitioning all plants to other inputs is possible. In 2007, top U.S. 
ethanol producer Poet (formerly Broin) received an $80 million matching grant from the 
Department of Energy to fund a new cellulosic facility located on the site of its Voyager 
Ethanol plant in Emmetsburg, Iowa.23 Known as Project Liberty, Poet hopes to open the 
Emmetsburg plant in 2011. In January of 2009, Poet opened a pilot plant to produce 
cellulosic fuel from crop residue.24 
 
Some critics of industrial ethanol production argue in support of local ownership as a 
means to advance local benefits. Others have pointed out that ownership provides access 
not only to profits but also to risks, and that the more important question is the extent to 
which profits lead to reinvestment in the local economy. The EISA expresses the 
commitment “to facilitate small-scale production, local, and on-farm use of biofuels, 
including the development of small-scale gasification technologies for production of 
biofuel from cellulosic feedstocks.”25 Support for such innovation could further benefit 
rural economies and small- to mid-sized farmers, but would not be able to supply the 
nation’s current energy consumption or trade interests. 

 
Environment 
The EISA also mandates that the EPA Administrator assess the lifecycle greenhouse gas 
(GHG) emissions of biofuels and fossil fuels so as to determine compliance of biofuel 
options with the mandates set forth in the legislation. The full fuel cycle includes “all 
stages of fuel and feedstock production and distribution, from feedstock generation or 
extraction through the distribution and delivery and use of the finished fuel to the 

                                                 
20 Low and Isserman. pp. 89, 96, 91. 
21 Low and Isserman. p. 90. 
22 Low and Isserman. p. 91. 
23 Bernick, Jeanne. “Countdown to Cellulose.” April 13, 2007. 
http://www.agweb.com/news_printer.aspx?articleID=135448 
24 “First Cellulosic Ethanol Pilot Plant Built.” January 13, 2009. 
http://www.redorbit.com/news/science/1622248/first_cellulosic_ethanol_pilot_plant_built/ 
25 EISA. Section 232. (c)(4). 



 
Discussion Paper – Not for Citation 
Impacts of the Use of Corn for Ethanol Production in the United States on  
Food Prices, Rural Economies, and the Environment: Findings and Prospects  
 

 6

ultimate consumer, where the mass values for all greenhouse gases are adjusted to 
account for their relative global warming potential.”26  
 
In May 2009, the EPA released their most recent lifecycle analysis (LCA) in draft form.27 
The EPA’s draft LCA of GHG emission reductions for various forms of biofuel offers 
two calculation options in light of the significant near-term GHG emissions due to the 
conversion of unused land to feedstock production. In both scenarios, corn ethanol 
produced by coal-fueled dry mills actually produces more GHG emissions (13 percent 
over 100 years and 34 percent over 30 years) than gasoline.28 Corn ethanol produced by 
biomass-fueled dry mill with combined heat and power offers the best emission 
reductions for corn, at -47 percent and -26 percent over 100 and 30 years.29  
 
Controversy over the EPA’s findings centers on their calculation of indirect land use 
change, which used economic models and satellite data to calculate the area, location, and 
type of land which would be converted into cropland in various countries in response to 
the U.S. Renewable Fuel Standard (RFS) as outlined in the EISA. Organizations such as 
the Union of Concerned Scientists expressed support for the inclusion of indirect land use 
change analysis, arguing that the diversion of U.S. cropland from growing food to 
feedstock for ethanol may result in the conversion of previously uncultivated land in 
other countries to grow food in response to higher commodity prices or to produce 
biofuels in anticipation of future U.S. import needs.30 
 
Other organizations, such as the American Soybean Association, support local and 
national land use change calculations but point out that no standard methodology for 
determining indirect land use change internationally exists, that many market factors 
other than U.S. policy contribute to farmers’ decisions regarding land use, and that other 
measures are more appropriate for safeguarding land conservation.31  
 
Bruce Babcock, director of the Center for Agricultural and Rural Development at Iowa 
State University, agrees that better methods and data are necessary to calculate the impact 

                                                 
26 EISA. Section 201 (1) (H). 
27 EPA. “EPA Lifecycle Analysis of Greenhouse Gas Emissions from Renewable Fuels.” May 2009. 
28 Ethanol can be produced through either “wet” or “dry” processes. Dry milling grinds the entire corn 
kernel into flour and then converts the starch to ethanol through fermentation. Wet milling separates the 
parts of the kernel (starch, protein, germ, fiber) through a liquid process before fermentation. The wet 
process requires more energy per unit of output. Existing plants are about half wet and half dry. New plants 
are expected to be dry mills, because the capital cost per gallon of dry mill capacity is considerably lower 
than that for wet mill capacity. 
29 EPA. p. 3. Table 1. 
30 Union of Concerned Scientists. “Call to Action on Biofuels and Land Use Change: An Open Letter from 
Leading Scientists and Economists.” April 23, 2009. 
31 ASA. Statement before the House Agriculture Subcommittee on Conservation, Credit, Energy, and 
Research, Hearing on the Impact of the Indirect Land Use and Renewable Biomass Provisions in the 
Renewable Fuel Standard. May 6, 2009. 
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of expanded production of biofuels on GHG emissions globally.32 Babcock advocates 
working towards such accuracy but suggests refraining from including current estimates 
of international land use change impacts in overall LCA calculations at present. 
 
The American Clean Energy and Security Act of 2009 (H.R. 2454), sponsored by Energy 
and Commerce Chairman Rep. Henry Waxman (D-CA) and Rep. Edward Markey (D-
MA), passed the House of Representatives on June 26, 2009. One price of its passage, 
however, was inclusion of an amendment by Agriculture Committee Chairman Rep. 
Collin Peterson (D-MN) preventing the EPA from including indirect land use changes in 
its estimates of GHG emissions for five years. The amendment calls for an independent 
study to consider how best to calculate emissions, and requires EPA, USDA and the 
Energy Department approval of these findings before proceeding with calculations at the 
end of the five-year delay. 
 
Domestically, Babcock notes that, although U.S. cropland has expanded by eight million 
acres, there is little evidence that U.S. trees are being cut down or pastureland converted; 
rather, “U.S. cropland has increased primarily through a reduction in CRP [Conservation 
Reserve Program] acres and through increased double cropping of soybeans after 
wheat.”33 The CBO findings referenced earlier also suggest the possibility of conversion 
of soy cropland for corn.  
 
Although the Conservation Reserve Program of USDA’s Farm Service Agency does not 
track the uses of land that leaves its program, recent trends do not indicate a mass 
conversion away from conservation. A high of 36.8 million acres were enrolled in the 
CRP in 2007, with losses of 2.1 million in 2008 and 0.9 million in 2009. As a 2007 
working paper by Silvia Secchi and Bruce Babcock suggests, land enrolled in the CRP 
tends to be less productive to begin with, and the rate of conversion of land declines as 
land becomes increasingly marginal.34 Conversely, the conversion of such marginal land 
has an increasingly drastic environmental impact.35 Some lands are too marginal for 
conversion, and profit is not the only consideration in conversion or conservation 
decisions.36 

 
International Implications 
Organizations which share Bread for the World’s commitment to poor and hungry 
people, such as ActionAid International, have expressed concern about the impact of 
biofuel production in other countries. In a report of November 2008, ActionAid featured 

                                                 
32 Babcock, Bruce A. Statement before the House Agriculture Subcommittee on Conservation, Credit, 
Energy, and Research, Hearing on the Impact of the Indirect Land Use and Renewable Biomass Provisions 
in the Renewable Fuel Standard. May 6, 2009. 
33 Ibid. 
34 Secchi, Silvia and Bruce A. Babcock. “Impact of High Crop Prices on Environmental Quality: A Case of 
Iowa and the Conservation Reserve Program.” Working Paper 07-WP 447. Center for Agricultural and 
Rural Development. Iowa State University. May 2007. pp. 2, 13. 
35 Secchi and Babcock. p. 13. 
36 Secchi and Babcock. pp. 14, 8. 
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stories from Brazil, Guatemala, Ghana, Mozambique, and Senegal as examples of 
potential negative consequences of the global expansion of biofuels.37  
 
Brazil has become the world leader in biofuel exports, but diversion of land from 
soybeans to sugar for ethanol has raised food prices and increased land concentration, 
harming smallholder farmers.38 In Guatemala, similar concentration of land holdings has 
displaced tenant farmers with traditional rights to glean the land for both nutritional and 
income-generating purposes.39 In Ghana, lack of consultation with local communities 
resulted in the destruction of shea nut trees in order to grow jatropha for biodiesel. Shea 
nuts provided the valuable export commodity and local food, shea butter, which was a 
source of income particularly for local women.40 In Mozambique, spikes in overseas 
investment in biodiesel production have not included local development and have 
frequently failed even to provide means for marketing or processing feedstocks.41 Finally, 
Senegalese government policies have classified much of the land currently serving 
environmental, social, or livelihood needs as “marginal” and thus available for foreign 
investment in jatropha cultivation.42 
 
Others argue that biofuel production provides an important opportunity for developing 
nations to contribute to the global economy and increase their export earnings. Careful 
consideration and assessment of the current realities on the ground are necessary so that 
national and international policies do not privilege biodiesel production for export at the 
expense of access to food and equitable opportunities for income generation. 
 
For Consideration 
Several tools other than the blunt instruments of mandates and subsidies might offer 
better alternatives for advancing U.S. energy independence, reducing greenhouse gas 
emissions and other negative environmental impacts, and stabilizing corn prices to the 
benefit of farmers and consumers alike.  
 
Government regulation of carbon emissions through capping or taxing output would 
encourage innovation and reduce the use of fossil fuels without contributing to the 
volatility of commodities markets that affects food prices. In its attempt to mitigate the 
impact of factors contributing to climate change, H.R. 2454 seeks to establish a cap-and-
trade system for regulating carbon emissions. While mandates and subsidies provide a 
direct production incentive for renewable fuels, including ethanol, cap-and-trade offers an 
alternative means of promoting more environmentally sound policies which allow for 
greater flexibility and ingenuity in developing fuels sources with lower GHG emissions. 

                                                 
37 ActionAid International. “Food, Farmers and Fuel: Balancing Global Grain and Energy Policies with 
Sustainable Land Use.” November 2008. 
38 ActionAid. pp. 12-14. 
39 ActionAid. pp. 16.  
40ActionAid. pp. 16-17. 
41 ActionAid. p. 18. 
42 ActionAid. p. 19. 
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Such legislation would support a market for renewable fuels without privileging corn-
based ethanol, production of which already exceeds mandates. 
 
Regulation of speculation on commodities could also safeguard food prices. Rep. 
Peterson’s Derivatives Markets Transparency and Accountability Act of 2009 (H.R. 977), 
aims to prevent investment strategies from disrupting prices and impairing markets’ 
ability to reflect supply and demand forces. Although higher prices can benefit farmers, 
the extreme volatility in evidence in the course of 2008 does not. 
 
ActionAid and Irene Lin of the National Family Farm Coalition suggest price supports 
and grain reserves as a better way to stabilize reasonable corn prices,43 and Robert 
Gronski of the National Catholic Rural Life Conference agrees that a return to the 
successful grain reserve policies which ended in 1996 would offer security to both 
farmers and to the poor and hungry.44 Similar voices also argue in support of sustainable 
agricultural practices that reduce energy consumption and re-focusing the energy debate 
on conservation and consumption rates. 
 
Small-scale renewable fuels experiments across the country and around the world offer a 
positive incentive to consider local solutions to the global energy crisis. The high costs of 
transporting feedstock inputs such as corn, the challenges of transporting biofuels (such 
as corrosive ethanol, which requires its own tankers and train cars, and for which 
pipelines do not yet exist), and limits to the feasibility of using temperature-sensitive oils 
and diesels from tropical climates (such as palm oil, which congeals under cooler 
conditions) in temperate zones impose restrictions on a renewable energy future which 
simply attempts to replicate the current global energy system.  
 
Existing trade policies of domestic subsidies and import tariffs in industrial nations 
further aggravate efforts to link biofuels to development by hindering developing nations’ 
ability to export competitively. In the current context, the greatest potential gains to 
private investment lie in the developing countries. The trend in development thinking 
regarding agricultural investment and food aid towards increased investment in the 
former and local and regional purchase for the latter might indicate that the moment is 
right to consider an energy policy future with similar concern for investing in local and 
regional means of meeting energy needs.  

 
Conclusion 
In the midst of on-going energy, environmental and food crises, the question of biofuels, 
namely the use of corn for ethanol in the United States, is more complicated than its 
frequent designation as cure or curse. The challenges that the industry both faces and 
presents are less particular to its circumstances and more broadly reflective of 
shortcomings in national and international policies. As such, the impact of corn-based 

                                                 
43 ActionAid. p. 3; Lin, Irene. Email correspondence. May 2009. 
44 Gronski, Robert. “Biofuels: Crossroad of Food & Energy Crises.” Catholic Rural Life Magazine. Fall 
2008. 
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ethanol production on the rise in food prices, questions about its relative reduction in 
greenhouse gas emissions, and the prospects it offers for rural development provide 
another perspective on U.S. policies and the way in which they demonstrate, or fail to 
demonstrate, consideration for the poor and the hungry of the nation and the world.  
 


