 SEQ CHAPTER \h \r 1The Ethanol Dilemma: Burning our Food to 

Decrease our Dependence on Foreign Oil 

By Diana Ringen

I. Introduction ……………………………………………………………
1

II. Ethanol Production ……………………………………………………   
3

III. Policies and Incentives……………………………………………….. 
5

IV. Potential Problems…………………………………………………….  
10


A. World Food Supply…………………………………………..... 
10

B. Environmental Consequences…………………………………..
14

V. Alternatives to Corn-Based Ethanol …………………………………...
18

VI. Proposed Policies and Suggestions for the Future…………………….
22

VII. Conclusion……………………………………………………………
25

I. Introduction

In recent years, the necessity of renewable fuels has become a part of the American psyche.  Creating a sense of urgency to produce greater and greater quantities of ethanol are the dwindling amount of non-renewable fossil fuels
 and the threat of global warming. However, the greatest force fueling the ethanol industry in this post-9/11 era is America’s desire to disclaim its dependency on foreign oil.
  The United States’ government has responded by setting mandates that require specific renewable fuels production amounts and by approving incentives, such as producer tax credits and subsidies.
  Government support and assistance has led to a corn-based ethanol boom.   However, ethanol derived from corn is problematic in that corn production puts pressure on water resources and causes environmental damage.
  Of further concern is the negative impact corn-based ethanol could have on the food prices and availability.
 In order to prevent world-wide food and water shortages, non-food sources for the creation of ethanol are needed. 
This article discusses the basics of ethanol industry in the United States. Although the United States also produces biodiesel, annual production amounts are miniscule to that of ethanol; therefore, for purposes of this article, the biodiesel industry will not be discussed.
  Part II outlines ethanol production methods and examines conflicting viewpoints on production’s net energy balance.  Part III addresses the ethanol boom and the mandates and policies behind the industry’s rapid growth.  Part IV details the negative impacts on the world food supply and on the environment that are occurring or will occur if corn-based ethanol production continues to expand at a fast-paced rate.  Part V considers alternatives to corn-based ethanol, particularly cellulosic ethanol.  Part VI looks at current and proposed policies that will support the development of the cellulosic ethanol industry.   This article concludes that it is in the nation and the world’s best interest to explore and develop alternative renewable fuels rather than continue to propel corn-based ethanol production. 
II. Ethanol Production


Ethanol, or ethyl alcohol, is a clear liquid made from feedstocks that contain significant amounts of simple sugars.
 95 percent of the ethanol produced in the United States comes from corn kernels, because current production methods work best by using crops that contain most of their simple sugars, such as starch, in their seeds.
 Sorghum-based ethanol comprises most of the remaining production amounts.
 In the United States, ethanol is most commonly combined with gasoline to comprise a 10 percent blend known as E-10.
 E-10 accounts for almost all the ethanol consumed in the U.S.
 Only 1000 gas pumps at the nation’s 179,000 gas stations offer 85 percent blend ethanol, or E-85.
 Other countries that are moving toward renewable fuels have set or are planning to set low-level ethanol blends as well; blends in both Latin America and Asia range from 5 percent to 10 percent.
 

The process by which ethanol is produced has been followed for centuries.
  Not only is the process similar to that of making alcohol for human consumption, but alcohol in fuel ethanol also mirrors the chemical composition of alcohol in hard liquor.
  There are two methods for converting feedstocks into ethanol: wet milling and dry milling.
  Dry milling is the most common method and involves the following six steps: (1) the grain is ground into flour; (2) the flour is cooked at high temperature and pressure, which allows the starch to break down into glucose; (3) the resulting material undergoes the fermentation process; (4) the raw product is placed in a distillation column material where added heat causes the ethanol to separate from the meal and boil off; (5) the ethanol is then distilled, which allows it to dehydrate; and (6) the feedstock components which did not ferment are processed.
  The wet milling process is similar except that prior to fermentation, the grain is first soaked in an aqueous solution that causes the grain’s components to separate.
 Wet milling is used mostly in producing food products and ethanol for human consumption.
 

There is much debate and controversy concerning the extent of ethanol’s net energy output and whether ethanol production requires more energy than it creates.
  The general consensus is that corn-based ethanol has a positive net energy balance, though the exact percentage remains unclear.
 Studies that indicate a positive net energy balance show that ethanol contains anywhere from 1.25
 to 1.67 times as much energy needed to produce it.
  However, these numbers are modest in comparison to Brazil’s sugar cane ethanol, which contains nearly eight times as much energy as corn-based ethanol.
  


It is still important to note that other studies have produced results that show a negative net energy balance.
  For example, an analysis by David Pimentel of Cornell University led him to conclude that production requires 70 percent more energy than the finished product contains.
 Conflicting viewpoints concerning net energy balance are due largely to the various types of data each study employs.
 Researchers and scientists who favor a positive net energy balance accuse studies that indicate otherwise of overestimating the total amount of energy needed to produce ethanol.
 Conversely, proponents of a negative net energy balance claim that favorable studies fail to include all energy inputs.
 Net energy balance is only one of many issues in which the ethanol production process is concerned.  Other impacts and consequences will be discussed in Section IV: Potential Problems. 

III. Policies and Incentives


Although the first automobiles ran on both ethanol and gasoline, the latter, over time, became the dominant fuel source for motor vehicles.
  It wasn’t until the oil embargo of 1973 that federal and state governments saw a need for renewable energy alternatives and subsequently passed legislation that encouraged biofuel production.
  Since the 1970’s energy crisis, demand for alternative fuels has ebbed and flowed depending on economic factors, clean air regulations,
 and most recently, the perceived need for “energy independence and security.” 
 


Largely as the result of governmental incentives, subsidies, and policies, the ethanol industry has experienced exponential growth and dramatic expansion.
 In 1980, the United States produced 175 million gallons of ethanol.
 By 2000, annual amounts had soared to 1.6 billion gallons, and in 2006, production climbed to 5 billion gallons.
 To accommodate the rise in production amounts, ethanol plants have virtually sprung up across the country.
 From January 2005 to September 2007, the number of U.S. ethanol plants grew from 81 to 129; there are currently 80 plants that are either undergoing expansion or are under construction.
 The forces driving the most recent expansions are congressional, administrative, and presidential mandates that specifically set forth production amount requirements - namely, the Energy Policy Act of 2005, the Environmental Protection Agency’s renewable fuels standard 
 and President Bush’s 2007 State of the Union Address.


The Energy Policy Act of 2005 (EPACT) sets forth a renewable fuels standard that calls for a gradual increase in the production of ethanol; by 2012 EPACT requires the U.S. to annually produce 7.5 billion gallons of ethanol.
 Table 1 lists EPACT’s required annual production amounts in correlation with the appropriate year: 

TABLE 1:

EPACT’s RENEWABLE FUELS STANDARD

	Calendar Year
	Applicable Volume of Renewable Fuel (in billions of gallons)

	2006
	4.0

	2007
	4.7

	2008
	5.4

	2009
	6.1

	2010
	6.8

	2011
	7.4

	2012
	7.5



During the same year that Congress passed EPACT, the Environmental Protection Agency proposed a renewable fuels standard that mirrored the goals of EPACT by requiring the U.S. to incorporate at least 7.5 million gallons of renewable fuel with gasoline in 2012.
 President Bush, in his 2007 State of the Union Address, promoted an even more ambitious target to help achieve a decrease in foreign oil dependence:   


Tonight, I ask Congress to join me in pursuing a great goal. Let us build on the work we've done and reduce gasoline usage in the United States by 20 percent in the next 10 years. When we do that we will have cut our total imports by the equivalent of three-quarters of all the oil we now import from the Middle East. To reach this goal, we must increase the supply of alternative fuels, by setting a mandatory fuels standard to require 35 billion gallons of renewable and alternative fuels in 2017 -- and that is nearly five times the current target.
  

In order to ensure the attainment of these production goals, the government has created tax credits, incentives, and subsidies for producers and users of ethanol.
  EPACT provides for the Small Agri-Biodiesel Producer Tax Credit and the Refueling Infrastructure Tax Credit.
  Another appealing incentive outside of EPACT is the Volumetric Ethanol Excise Tax Credit, which refunds producers $.51 for each gallon of ethanol that is blended with gasoline.
 Corn producers enjoy significant subsidies; as the recipients of the greatest subsidy amounts, corn growers received $51.2 billion in the 10 year period from 1995-2005.
  As a result of the ethanol production inducing benefits, the ethanol industry will not only meet the renewable fuel requirements of EPACT, but it will also exceed them.
 Ethanol plants are expected to produce 7.8 billion gallons in 2007 and 11.5 billion gallons in 2009.
  There is worry, however, that such appealing incentives will only continue to promote the growth of corn-based ethanol production, rather than developing more efficient alternative fuels.

The loosening of certain Environmental Protection Agency (EPA) regulations will also encourage expansion of the ethanol industry. 
  In May 2007, the EPA declared that ethanol production plants would no longer be considered “chemical process plants.”
  Under EPA guidelines, chemical process plants are “major emitting facilities” and thus, are only allowed to emit 100 tons per year (tpy) before being subject to prevention of significant deterioration (PSD) permitting.
 Now that ethanol production facilities do not fall under the chemical process plant category, they now have a PSD threshold of 250 tpy.
 The EPA claims that the new rule will not apply to existing production plants, and that existing plants must continue to operate under the requirements of their consent decrees.
 


The European Commission is trying to follow the United States’ lead in promoting renewable fuels.
 The amount of biofuel Europe produces is small in comparison to annual production in the United States: Europe produced only 768 million gallons of biofuel in 2004, while the U.S. created 3.4 billion gallons that same year.
 In Europe, growth in the biofuel industry remained slow despite the fact that European governments spent €3.7 billion in biofuel subsidies in 2006.
  In March 2007, the European Commission approved “the most ambitious and specific goal in the world” in an effort to boost the lackluster industry. 
 The directive requires that by 2020, European Union member states must use biofuels for 10 percent of their total transportation fuel consumption.
 

IV. Potential Problems

A. Impacts on World Food Supply

EPACT’s required production goal of 7.5 billion gallons of renewable fuel is problematic.
 Under current ethanol production methods and technology, a bushel of corn can be converted into 2.79 gallons of ethanol.
 As of 2006, the United States produces approximately 11 billion bushels of corn annually.
 In order to meet EPACT’s ethanol production goal of 7.5 billion gallons by 2012, the United States will have to dedicate 2.7 billion bushels, nearly 25% of its current corn production, to be converted into ethanol.
 President Bush desires to dramatically decrease the United States’ importation of foreign oil by increasing ethanol production to 35 billion gallons annually by 2017.
 Advancements in production methods and technologies to create ethanol from sources other than corn kernels are needed, because the United States currently does not grow enough corn each year to produce 35 billion gallons of ethanol.
 


The expansion of the biofuels industry has contributed, in part, to the rising costs of food worldwide.
  Corn prices have climbed to an average price of nearly $4 per bushel since the summer of 2006.
  Because corn comprises the largest component of animal feed, the high cost of corn has caused the price of meat to rise as well.
  According to the National Chicken Council, the demand for ethanol has driven up the price of chicken by an estimated six cents per pound on the wholesale market.
 The price of soybeans has also risen as a result of farmers decreasing the amount of soybeans they plant in favor of corn.
        


In Europe, the introduction of subsidies and incentives has now made crops used for biofuel more lucrative than crops grown for food.
 Farmers in Italy are planting their fields with rapeseed rather than with wheat or barely, which has caused a shortage of the ingredients needed to produce pasta and beer.
 As food manufacturers are forced to pay higher prices for ingredients, suppliers indicate that the displacement of food crops by bioenergy crops could lead to increased costs for consumers.
  The main concern involves the ability of low-income consumers in poor countries to afford food.
  In Mexico, the poor depend largely on tortillas as a staple food; however, the rising price of corn has caused the price of tortillas to triple and quadruple.
  Most of sub-Saharan Africa relies on food imports, and the UN Food and Agricultural Organization (FAO) has projected the price of imported cereals to increase by 14 percent.
 


Certain advocates for the poor argue that increased food costs could benefit the agricultural communities of developing countries by providing market opportunities and fair prices for impoverished farmers.
  However, an expert panel for the FAO, which acknowledged both the benefits and risks of biofuel production, warned that serious hunger could result in developing countries that switch from growing food to growing and shipping more profitable biofuel crops to richer countries.
  According to Benjamin Senauer and C. Ford Runge, food policy analysts and University of Minnesota professors, the biofuel industry may not improve the quality of life for landless laborers and subsistence farmers.
  Biofuel production tends to favor large-scale growers who farm significant amounts of land and have capital.
  Small-scale growers in developing counties lack these assets, so the policies put in place will determine whether poor farmers will benefit from planting crops for biofuels.
 


The rise in food prices has also negatively impacted food aid organizations in their efforts to feed some of the world’s most impoverished and undernourished people.
  The UN World Food program fed nearly 90 million people in 2006.
 The increase in grain prices has been a challenge for the agency, which counts on procuring grain for food.
 The amount of food the United States, the primary donor of world food aid, purchases each year has decreased from 5.3 million metric tons in 2000 to 2.4 million metric tons in 2007.
  In 2002, American food aid fed 105 million people; in 2006, the number of people fed declined to 70 million people.
 According to the Department of Agriculture, the cost of food for the United States’ main food aid program has risen by 35 percent in the past two years.
 


In 1948, the United Nations adopted the Universal Declaration of Human Rights, which includes the “right to food.”
 According to UN human rights expert, Jean Ziegler, the right to food is:


the right to have regular, permanent and unrestricted access, either directly or by means of financial purchases, to quantitatively and qualitatively adequate and sufficient food corresponding to the cultural traditions of the people to which the consumer belongs, and which ensures a physical, mental, individual and collective, fulfilling and dignified life free of fear.
 

Yet nearly 50 years after the Universal Declaration of Human Rights, hunger remains an issue for an estimated 854 million people worldwide.
  100,000 people die from hunger-related causes each day, while starvation claims the life of a child every 5 seconds.
 


In October, Ziegler called for a five-year moratorium on the production of food-based biofuel, stating that “[i]t is a crime against humanity to convert agricultural productive soil into soil which produces food stuff that will be burned into biofuel.”
 U.N. Secretary General Ban Ki-moon has responded by urging governments to address the situation by carefully considering the cost and the benefits associated with biofuels.
 

B. Environmental Consequences

Although ethanol has been proven to reduce vehicle emissions, increased corn-based ethanol production could have serious effects on the environment.
  In order for the United States’ agricultural sector to meet the EPACT’s annual ethanol production goal of 7.5 billion gallons by 2012, agricultural lands will need to be expanded.
 This expansion could place even greater stress on water availability as water-intensive crops, such as corn, are planted in arid regions that require irrigation.
  Vast sections of the Ogallala Aquifer, which underlies much of the Great Plains, have experienced a 100-foot water table decline since the 1940s.
 Increasing the amount of acres on which corn is farmed will add further pressure to the groundwater supply.
 


Ethanol production plants also require water to covert corn and other biological foodstocks into fuel.
  Although the amount of water used for processing is only a fraction of the amount of water needed to grow the feedstocks, effects on water availability could be experienced by communities within close range to a biorefinery.
  For example, a biofuel facility that produces 100 million gallons of ethanol in a year uses as much water as is necessary to supply a town of 5000 people for the same amount of time.
 Production facilities, however, are continually improving and reducing water use by employing methods such as water recycling.
  


Using land for farming practices to which it is not best suited can have negative effects on the environment and ultimately undermine agricultural sustainability.
 The Dust Bowl of the 1930’s resulted in part due to a rapid expansion in wheat production, which rendered the Plains even more vulnerable to dust storms.
 In 1936, the Great Plains Drought Area Committee issued a report that credited the region’s plight to soil erosion caused by the removal of the native grass cover as well as to “overcropping, overgrazing, and the ‘improper’ farm methods being employed.”
 The lesson of the 1930's suggests that the expansion of lands to grow crops for biofuels must be carefully planned in order to achieve agricultural sustainability.
 


Water quality is directly related to the intensity of land use.
 Soil erosion intensifies when pastures and woodlands are transformed into crop fields, particularly if row crops, such as corn, are planted.
 Today’s farming methods commonly involve the use of fertilizers and pesticides, which, due to the alteration of the land, easily wash into bodies of water and infiltrate aquifers.
 Although biotechnological advances are being made to increase yields without accelerating fertilizer usage, corn still has the greatest chemical application rate per acre than any other crop.
 Corn-based ethanol production fuels a concern for the integrity of the environment; this concern stems from the fear that an increase in corn farming will further stress the environment through fertilizer and pesticide runoffs, which will create eutrophication within surrounding watershed areas.”




While growing crops for biofuels has negative impacts on both land and water, ethanol used as fuel reduces harmful emissions from vehicles.
 However, ethanol production methods may offset any advances ethanol has made in combating global warming.
  While many people may believe that ethanol is environmentally friendly, Dr. Lee Schipper of the World Resources Institute suggests that ethanol produces “closet carbon.”
 The concept of “closet carbon” stems from the fact that a gallon of ethanol contains only two-thirds the amount of energy a gallon of gasoline contains; thus, it takes a larger quantity of ethanol-blended gasoline to drive the same distance that could be achieved on pure gasoline.
 


Of further concern is the amount of energy required for ethanol production.  In light of the goal to reduce dependence on foreign oil, corn-based ethanol has been praised because its production requires only 1/6 of a gallon of liquid fuels to every gallon of ethanol created.
 However, according to a report by the Global Subsidies Initiative, 


Biofuel production is energy intensive, often requiring significant inputs of fossil fuels. Consequently, although the net reduction in petroleum use through the displacement of petrol or diesel by biofuels could be significant, the overall displacement of fossil fuels would remain small. The actual rates vary considerably by feedstock and production process.
 

Ethanol production plants rely on coal to supply electrical energy,
 and they release harmful pollutants such as nitrogen oxides, volatile organic compounds, carbon monoxide, and particulate matter.
 When taking into account the amount of pollutants that biorefineries release into the air during production, the ethanol industry may contribute as much carbon to the earth’s atmosphere as vehicle emissions from gasoline.
 


Another cause for concern involves emissions created in transporting biofuels to various locations around the world.
 As previously mentioned, the European Commission is requiring that by 2020, biofuels will comprise 10 percent of the total fuel used for each member state’s transport.
 European Union agriculture and rural development commissioner, Mariann Fischer Boel admitted that Europe will be able to produce only two-thirds of the 10 percent biofuel target by the 2020 deadline.
 It will be forced to import the remaining one-third from countries like Brazil, Malaysia, and Indonesia.
 Whether biofuels are shipped across oceans or shorter distances over land, their transportation will generate tons of new greenhouse gas emissions.
 Renewable fuels must travel by way of truck, train, or barge, because ethanol is too corrosive to be transported through fuel pipelines.
 

VII. Alternatives to Corn-Based Ethanol


The problem with current ethanol production is that utilizes only the corn kernel to make fuel, while the rest of the plant, which is referred to as “stover,” goes to waste.
 For the United States to accomplish President Bush’s goal of producing 35 billion gallons of ethanol, the entire corn plant, not just the kernels, will need to be converted into ethanol.
 Although the majority of researchers believe that corn-based ethanol creates more energy than is needed for its production, that positive net energy balance is minimal.


The key to mitigating the negative impacts of full-scale corn-based ethanol production lies in the development of the cellulosic ethanol industry.
  Cellulosic ethanol is created from biomass, or plant materials, which include native grasses, short rotation woody crops, and agricultural wastes like corn stover.
  Current technological limitations prevent cellulosic ethanol from being produced commercially.
  However, advances in research and development should make production a reality within the next decade.
 


At this point in time, most studies have focused on switchgrass, because the United States Department of Energy (USDOE) chose it as its model for research on herbaceous biomass crops.
 Many experts believe that switchgrass may be “the ideal alternative to corn for cellulosic ethanol production.”
  Under the USDOE’s program, universities have been conducting field tests and experiments on switchgrass since 1992.
 By 2004, the Great Plains were home to 16 switchgrass test sites, including 5 in South Dakota. 


The National Research Council stresses the need for cellulosic alternatives and suggests that they will have less environmentally “deleterious effects” than corn-based ethanol production.
  However, it notes that research concerning the use of perennial crops as biofuels is still preliminary; because cellulosic ethanol has yet to be produced on a large scale, yields, as well as impacts on soil and water quality, remain uncertain.
 


Based on preliminary studies, using switchgrass for ethanol appears more advantageous than using corn.  First, native grass cover helps conserve soil by preventing the erosion that results from traditional farming practices.
 Second, switchgrass is more resilient to adverse weather conditions and can withstand arid climates, because its deep and well-developed roots allow for better access to nutrients and water. 
  Third, due to its ecological diversity, switchgrass can be farmed in a variety of locations.
  Switchgrass found in warm and humid southern regions is thicker stemmed; conversely, switchgrass adapted to cooler, drier climates is finer stemmed.
 Fourth, switchgrass is less threatening to water quantity and quality because it requires less water and fertilizer than corn.
 Fifth, research has shown “that switchgrass has an energy output/input ratio more than 3.5 times greater than corn ethanol.”
  Switchgrass is also appealing because of its compatibility with current farming methods.
 Land preparation and planting can be done using standard agricultural equipment.
 


Switchgrass is high yielding, but yields vary greatly depending on the type of switchgrass grown and its location.
  Field studies show that switchgrass grown in northern climates generally yields less than switchgrass harvested in southern locations.
 The crop can be seeded either in the spring or the fall, but cannot be harvested until late into its second year.
 Research indicates that yields tend to increase every year for the first five years, or until the crop has reached stand establishment.
 


While switchgrass appears to be an attractive alternative to corn, it is yet the “supercrop” that scientists hope it will become.
 Like other grasses, switchgrass remains vulnerable to disease and insects.
  In order to become a reliable source for cellulosic ethanol, it has been suggested that switchgrass will have to be genetically modified.
 


Independent of the USDOE’s research programs, biofuel companies are developing their own methods to produce cellulosic ethanol.
 For example, range Fuels, a private company in Georgia, has been trying to create fuel from biomass since the 1980’s.
 Range finally had a breakthrough by inventing a way to create gas from biomass and covert that gas into liquid fuel; in November 2007, it became “the first full-scale biomass-to-fuel plant in the United States.”
 Like Range, other companies across the company are working to develop biofuel production methods; however, these companies survive on the support of venture capitalists, rather than on backing from the government.
 One main limitation is that fuels from biomass, at this point, cannot be made profitably.
  According to Daniel M. Kammen of the University of California, Berkeley, biomass fuel development will continue to occur at “trickle” over the next years, unless the government offers greater support and incentives.
 

VII. Proposed and Future Policies


Despite its push for corn-based ethanol production, Congress has also recognized the need to explore alternatives, as evidenced in EPACT.
  Along with yearly production requirements, EPACT directs the U.S. to annually produce at least 250 million gallons of cellulosic ethanol by 2013.
  It also encourages viable mass production of cellulosic ethanol by implementing a reverse auction in which the first 1 billion gallons of cellulosic ethanol produced at the lowest cost will be purchased.
  The auction will take place at the Secretary of Energy’s determination, or 10 years from the date EPACT was enacted, whichever is first.
 Likewise, President Bush has made mention of alternative forms of ethanol: “We'll also fund additional research in cutting-edge methods of producing ethanol, not just from corn, but from wood chips and stalks, or switch grass. Our goal is to make this new kind of ethanol practical and competitive within six years.”
 

The future of the ethanol industry, particularly the development of cellulosic ethanol, may hinge on proposed amendments and reauthorization of existing provisions in the 2007 Farm Bill.
  One proposed bill is Senators John Thune (R-SD), Pete Domenici (R-NM), and Ben Nelson’s (D-NE) Biofuels Innovation Program (BIP).
  If passed, BIP would “establish a biofuels promotion program to promote sustainable production of biofuels and biomass.”
 The bill would set aside $200 million in incentives for producers of cellulosic ethanol.
 Thune explained the benefits South Dakota would incur if BIP is passed: 

With the significant potential our state holds when it comes to producing ample supplies of cellulosic ethanol feedstock such as switchgrass, South Dakota would be at the epicenter of the next stage of the renewable fuels revolution. Our farmers could benefit from producing these new sources of energy and South Dakota consumers could save money at the pump due to this promising alternative energy solution. Research needs to move forward, production processes need to be perfected, and the commercial promise of these products needs to be promoted.

BIP would also reauthorize the Sun Grant Initiative, which helps fund various universities and institutions in biomass research.
 


Another significant proposal is the Renewable Fuel Standard amendment, also introduced by Senators Thune, Domenici, and Nelson.
  The Renewable Fuel Standard would substantially increase the production requirements of EPACT
 by setting annual biofuel production amounts at 8.5 billion gallons in 2008 and 36 billion by 2022.
 The Renewable Fuel Standard amendment, however, would take the focus off of corn-based ethanol; of the 36 billion gallons of biofuels produced in 2022, 21 billion gallons must be derived from cellulosic ethanol.


The Farm Bill’s Conservation Reserve Program, if reauthorized, could be beneficial to the development of cellulosic ethanol.
 The program, which was created by Congress in 1985, “provides farmers with rental payments in return for abstaining from farming highly erodible and marginal land.”
 Participation in the program is voluntary, and farmers who enroll are paid to revitalize their lands by planting vegetative cover such as trees and native grasses.
  In 2002, Congress authorized the use of enrolled lands for the development in renewable energy resources.
 Farmers of eligible lands will be allowed to harvest native grasses once every three years so long as the practice does not undermine the program’s conservation objectives.
  


While Congress attempts to amend the 2007 Farm Bill to create and continue policies that assist in the development of cellulosic ethanol, there are other policy considerations that need to be made.
 The National Research Council suggests that the government should create policies to protect water resources. 
  In addition to subsidizing production, Congress should enact subsidies for water recycling and improved irrigation, as well as increase incentives for farmers to employ “best agricultural practices.” 
 The Global Subsidies Initiative stresses that mandates requiring specific renewable fuel production amounts should be eliminated altogether. 

VIII. Conclusion 


In the face of sharply increasing oil prices, which tend to create a seeming sense of urgency to find alternative fuel sources, the United States must not respond by ramping up corn-based ethanol production without considering the adverse consequences of doing so.  The ethanol industry is expanding a rate much greater than the rate at which new technologies are being developed.  Failure to maintain sustainability in the ethanol industry could lead to devastating worldwide effects on food and water availability. Rather than funnelling tax payer dollars into subsidies that continue to encourage growing corn for ethanol, the government needs to channel funds toward the research and development of fuels derived from non-food sources.  Even if cellulosic ethanol becomes the dominant form of renewable fuel, it may not be the final answer; careful planning and continuing research will be necessary to avoid placing unnecessary stress on other vital resources.   In eliminating the dilemma of foreign oil dependency, we must not create a multitude of other problems.  
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