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Introduction

I want to thank the sponsors of this conference for providing a forum to consider one of the most important and challenging issues facing commodity markets and agriculture today and perhaps in our lifetimes.  I also want to thank Agra Informa for organizing this excellent program and inviting me to participate in this session on Examining the Global Commodity Market.
Any examination of the rapid expansion in biofuels in the United States starts with a few key pieces of legislation that set in place a policy environment supportive to the use and production of biofuels.  Policy goals embodied in these laws, however, have been realized much more quickly than most envisioned largely as the result of market and financial forces that have driven decisions by petroleum refiners, fuel blenders, biofuels producers, and investors.
Expanding U.S. Biofuels Demand

Four key factors have driven the incredible expansion in biofuels demand and production that has occurred since 2004 in the United States.  The first two factors are key pieces of legislation that set definite energy policy directions in favor of biofuels.  The first is the American Jobs Creation Act of 2004 (JOBS Act of 2004), which became law in October 2004.  The second piece of legislation, and more important in terms of biofuels policy, is the Energy Policy Act of 2005 (EPA of 2005), which became law in August 2005.  The third key factor was set in motion through policy changes, but was also driven by financial considerations by the refining industry.  This factor was the phase-out of methyl tertiary butyl ether or MTBE as a gasoline oxygenate.  Most major refiners and fuel

blenders moved to eliminate MTBE from gasoline blends in May 2006.
  Finally, the fourth factor and really a backdrop to all of these, was the sharp escalation in petroleum prices that occurred starting in 2004.

American Jobs Creation Act of 2004.  The JOBS Act of 2004 enacted in October 22, 2004, was a key policy shift in the way the United States would provide economic incentives to produce biofuels.  It established the Volumetric Ethanol Excise Tax Credit (VEETC) to shift Federal incentives for ethanol use and production away from a complicated scheme of excise tax exemptions and income tax credits to a system of tax credits available to the blender at the wholesale level.  The VEETC established a $0.51 per gallon subsidy for each gallon of ethanol blended with gasoline and authorized that subsidy through 2010.  Shifting the tax credit to the blender level made the subsidy more direct and eliminated provisions of the tax code, which limited eligibility for the excise exemption to specific ethanol blend levels of 5.7, 7.7, and 10 percent.
  

The JOBS Act of 2004 was also critical to expanding Federal support for biodiesel production.  It provided for a biodiesel blender tax credit of $1.00 per gallon for biodiesel made from virgin agricultural oils and fats and a tax credit of $0.50 per gallon for biodiesel made from recycled feedstock, typically waste cooking oils and fats commonly referred to as yellow grease.  The JOBS Act provided for the biodiesel subsidy only through 2006.
Energy Policy Act of 2005.  The EPA of 2005, signed into law in August 8, 2005, was arguably more instrumental in providing long-term support for biofuels than the JOBS Act because it established the first renewable fuel use mandates for the United States.  The renewable fuels standard (RFS) requires the production and use of 4.0 billion gallons of renewable fuels in 2006 rising to 7.5 billion gallons by 2012.  The RFS continues beyond 2012.  Starting in 2013, renewable fuels must supply the same percentage of gasoline use as established at the 2012 mandated level.  Under RFS provisions, ethanol and biodiesel both count equally toward the mandated renewable levels.  
The EPA of 2005 also extended the biodiesel blender tax credit through 2008 and addressed cellulosic ethanol.  The act called for a minimum production of 250 million gallons of renewable fuels from cellulosic biomass in 2013 and each year thereafter.  The Department of Energy is presently funding a number of projects with ethanol producers in an effort to achieve this goal by 2013.
The EPA of 2005 eliminated the oxygen requirement for reformulated gasoline that had driven the use of MTBE under the provisions of the Clean Air Act.  The act called for the elimination of the oxygenate requirement 270 days after its enactment, thus precipitating the phase-out of MTBE by most refiners and blenders in May 2006, and the switch to ethanol as a blending component in reformulated gasoline.

MTBE Phase-Out.  MTBE was a major blending component in U.S. gasoline for 20 years.  It was initially used to boost octane levels during the 1970’s following the elimination of leaded gasoline.  Since 1995, it has been used as an oxygenate in reformulated gasoline required under the Clean Air Act.  MTBE has been linked to ground water pollution because it is soluble in water and does not easily biodegrade.
  Leaks from faulty underground storage and spills have led to discoveries of MTBE in water supplies in some areas of the country where reformulated gasoline is required, especially in California and the northeastern United States.
MTBE pollution has raised the potential for significant liability for refiners and blenders who had sought some relief under the EPA of 2005.  In the end, the act did not address MTBE liability.  What it did do was eliminate the oxygen requirement, meaning refiners and blenders were no longer required by Federal law to use oxygenates such as MTBE.  Without the Federal requirement to use blending components, such as MTBE, the industry viewed the continued use of MTBE an even greater liability.  Most major refiners and blenders announced early in 2006 that they intended to phase out MTBE by the summer driving season.
  The reformulated gasoline oxygen requirement ended May 6, 270 days after the enactment of the EPA of 2005, precipitating a sudden shift to ethanol blending.  Major reformulated gasoline states, including California and New York, had started efforts to ban MTBE as early as 2004.
  For refiners and blenders needing to replace MTBE in reformulated gasoline, ethanol was an excellent substitute.  Much as with MTBE, ethanol serves as an octane enhancer and a volume extender for gasoline blends.

Rising Petroleum Prices.  As a backdrop to U.S. policy efforts to increase biofuels use and industry efforts to deal with rising MTBE liability issues, petroleum prices increased dramatically during 2004, 2005, and early 2006. (See Figure 1.)  New York Harbor cash prices for crude petroleum increased from $35 per barrel in early 2004 to over $50 per barrel by October 2004 when the JOBS Act of 2004 became law.  By August 2005, when the EPA of 2005 was enacted, petroleum prices had topped $65 per barrel.  Although prices eased somewhat in late 2005, by spring 2006, as refiners and blenders were phasing out MTBE and switching to ethanol in reformulated gasoline blends, petroleum prices pushed above $70 per barrel.
The rising price of petroleum, and in turn gasoline, supported ethanol prices as did the RFS mandates and the MTBE phase-out. (See Figure 2.)  Historically, ethanol has been priced at a premium to gasoline.  Based on wholesale terminal (rack) prices for ethanol and unleaded gasoline reported by the State of Nebraska, ethanol prices average 50 cents per gallon higher than gasoline for the 10-year period ending with 2004.  Since the beginning of 2005, ethanol prices have not followed gasoline prices as closely, falling with production increases ahead of the passage of the EPA of 2005, and rising with higher demand leading up to and following the MTBE phase-out in 2006.  Throughout this time, however, ethanol prices were generally on the rise increased by rising demand and higher petroleum and gasoline prices.
Expanding U.S. Biofuels Production
During the past 3 years, policy changes in the United States that provided Federal incentives and mandates to produce biofuels combined with rising petroleum prices to spur expansion in ethanol and biodiesel production capacity.  Rising biofuels prices during this period and relatively low feedstock prices until late in 2006 created an environment for wide margins and strong returns for producing ethanol and biodiesel in the United States.  The potential to build production capacity with high rates of return on investment and very short payback periods spurred investment in production facilities, many of which remain under construction at this time and will come on line over the next 18-24 months.
Ethanol Production Capacity.  The ongoing expansion in U.S. ethanol production capacity is remarkable in its size and its implications for corn use and the entire agricultural sector over the coming years.
The Renewable Fuels Association (RFA), a trade group representing the U.S. ethanol industry, reports existing ethanol plant capacity at 6.8 billion gallons per year from 129 operating plants as of September 13, 2007.
  This reflects remarkable expansion over recent months.  Last September, RFA reported 103 operating plants with a combined capacity of 4.9 billion gallons per year.  The pace of expansion is expected to accelerate over the coming 18-24 months as the 76 plants currently under construction and the 9 existing plant expansion projects are completed.  This construction will add 6.6 billion gallons of annual ethanol production capacity with virtually all of this expansion expected to use corn.  This would bring total production capacity to 13.4 billion gallons during 2009 based on reported dates for completion and likely construction times.

Current U.S. ethanol production capacity exceeds RFS mandated levels under the EPA of 2005 by 2.1 billion gallons for the 2007 calendar year.  Plant construction and capacity expansion is on pace to push annual production capacity above the 2012 mandate of 7.5 billion gallons sometime this fall. (See Figure 3.)  Although some of the planned plants 
are being constructed outside the traditional corn surplus areas of the central Midwest, U.S. ethanol production will continue to be concentrated in the major corn producing states. (See Figure 4.)
Biodiesel Production Capacity.  Investment in biodiesel production plants has also been spurred by higher petroleum prices and the biodiesel blending tax credit.  Biodiesel production in the United States, unlike in Europe, remains small relative to ethanol production.  For 2007, biodiesel production is expected to account for only 6 percent of biofuels output with the virtually all of the remaining 94 percent coming from ethanol. (See Figure 5.)
U.S. biodiesel production capacity is also expanding.  Reported capacity remains well above current production levels, creating somewhat of a puzzle regarding capacity utilization and the need for further expansion.  The National Biodiesel Board (NBB), a trade group that represents biodiesel producers, reports annual biodiesel production capacity at 1.85 billion gallons for 165 existing plants as of September 7, 2007.
   This is up remarkably from May 1, 2006, when NBB reported production capacity at 395 million gallons per year for 65 existing plants.  NBB also indicates that 80 companies have plants currently under construction which will bring total biodiesel capacity to 3.22 billion gallons per year once they are operational.  Biodiesel plants are typically smaller and more diversely located in the United States.  (See Figures 6 & 7.)  
Actual production suggests capacity utilization rates below 30 percent for biodiesel facilities.  This compares with utilization rates of just over 100 percent of rated plant production capacity for ethanol.  The high utilization level for U.S. ethanol plants indicates continuing profitability for ethanol producers even as corn remains at historically high nominal prices.  Corn prices have also eased since early spring as a substantial expansion in U.S. corn plantings and generally favorable weather have boosted prospects for 2007 corn production beyond earlier expectations.
Corn Supplies and Use Expand with Rising Ethanol Production
In September, USDA forecast corn production for 2007 at a record 13.3 billion bushels, up 26 percent from 2006. (See Figure 8.)  The record crop is not especially surprising given U.S. farmers planted the largest area to corn since 1944 and growing season weather appears to have supported trend-level or better yields.  The rise in corn prices and expected per acre returns relative to other crops encouraged producers to expand corn plantings in every region of the country boosting total corn planted area 19 percent from 2006. (See Figure 9.)
Higher Corn Prices Expand Corn Area and Supplies.  Corn prices increased dramatically starting in September 2006.  The December 2007 corn futures price increased 51 percent from mid-September 2006 through late February 2007, peaking at $4.28 per bushel February 22, 2007, just ahead of the spring planting season in the United States. (See Figure 10.)  Corn prices also increased relative to soybean prices during this period.  With much of the main corn and soybean production area in the Midwest, these two crops compete for the same land and their relative prices are an indicator of incentives to plant one versus the other.  
The ratio of the soybean-to-corn “new-crop” futures prices (November and December 2007) show the growing incentive to plant corn in 2007. (See Figure 11.)  Expected returns for corn versus other major crops showed a similar picture last spring.  Based on USDA’s pre-planting forecasts for prices and variable costs of production, expected net corn returns per acre were substantially higher than for the other major field crops. (See Figure 12.)  Compared with the spring outlook for 2006, expected net corn returns were up $210 per acre as farmers made planting decisions in 2007.  With crop insurance coverage levels set by February futures prices, many producers were also able to lock in record revenue coverage levels for 2007 corn.
Rising Ethanol Production Drives Corn Prices Higher.  The rapid and largely sustained rise in corn prices has been driven by the rapid expansion in ethanol production capacity.  The outlook for corn use in ethanol production has risen dramatically over the past 3 years as policy changes and rising petroleum prices have spurred ethanol demand and output.  For the 2005/06 marketing year (September 1 through August 31), corn use for ethanol totaled 1.6 billion bushels, up 21 percent on the year.  Corn use for ethanol is projected at 2.125 billion bushels for 2006/07, up 33 percent from the 2005/06.  For 2007/08, corn use for ethanol is expected to increase 55 percent on the year to 3.3 billion bushels. (See Figure 13.)  With rising corn use for ethanol, the ethanol’s share of total corn use has also risen dramatically, nearly doubling from 14 percent in 2005/06 to an expected 26 percent in 2007/08.  Ethanol production is expected to continue to expand as plant capacity increases, but the rate of growth is expected to slow through 2010/11.  This longer-term outlook reflects USDA’s Agricultural Projections to 2016 released February 2007 and may prove to be somewhat more conservative.

Corn Use Reflects Growing Ethanol Production.  U.S. domestic corn use is expected to grow over the coming years driven by the rise in ethanol production.  Domestic corn feeding is expected to rise only modestly in 2007/08 as ethanol production expands making more distillers’ grains available for feeding and higher corn prices limit growth in dairy, livestock, and poultry production.  Corn use for other feed, seed, and industrial uses other than ethanol is also expected to remain relatively flat, growing only in line with population growth at about 1 percent. (See Figure 14.)  Feeding is expected to remain the dominant use of corn in the United States even as ethanol use grows.
Corn use for ethanol in 2007/08, projected at 3.3 billion bushels, is expected to sharply surpass exports for the first time.  U.S. exports for 2007/08 are projected at 2.25 billion bushels, an increase of 6 percent from 2006/07.  This increase is despite higher prices and strong demand for ethanol as tight world supplies boost demand for U.S. corn. (See Figure 15.)  Production problems in Southeastern Europe and the Black Sea area are limiting growth in world output at a time when world corn demand for feeding and industrial uses is very strong.
Corn Prices remain Strong.  Despite record 2007 corn production, prices for corn are expected to remain at historically high levels as ethanol production continues to expand in 2007/08 and beyond.  U.S. farm prices are projected to rise modestly again in 2007/08 pulled higher by corn use for ethanol and tight world supplies and strong demand.  The mid-point of the projected $2.80-$3.40 per-bushel range for 2007/08 is $3.10 per bushel, up 7 cents per bushel from 2006/07.  Tight supplies, as measured in terms of stocks-to-use, reflect a continued tight domestic market situation within the United States.  At a projected 13.1 percent, 2007/08 ending stocks as a percent of total use is below the average 14.3 percent for 1995/96-2006/07 and well below the levels of the late 1990’s and early 2000’s when corn prices fell below $2 per bushel. (See Figure 16.)
Soybean Acreage and Production Fall with Expanded Corn Demand
U.S. farmers responded to higher corn prices by planting more corn in 2007.  The increase in corn area, however, came at the sake of soybean area as farmers sharply reduced soybean plantings.  Soybean plantings fell 11 percent in 2007 to their lowest level since 1995. (See Figure 17.)  With the lower area, production is expected to fall 18 percent from 2006 to the lowest level since the weather-and pest-reduced 2003 crop. (See Figure 18.)  Soybean acreage was able to drop substantially in 2007 with little effect on the domestic and export use as carryin stocks are historically high for the 2007/08 marketing year.
Record Large Soybean Oil Stocks Support Biodiesel Production.  Biodiesel production in the United States is predominantly from soybean oil because it is the vegetable oil with the greatest availability.  Soybean oil accounts for about 88 percent of all U.S. biodiesel production.  The expansion in biodiesel capacity was spurred early by tax credits to blenders and by record soybean oil stocks and prices that were well below current levels. (See Figure 19.)
Rising demand for soybean oil to produce biodiesel has sharply increased soybean oil prices over the past year.  During 2005, the December 2007 futures price for soybean oil traded in the low- to mid-20 cents per pound range.  As with many other commodities, futures prices rose sharply during the fall of 2006, increasing from 26 cents per pound in early October to a high of 40 cents in mid-September. (See Figure 20.)  
U.S. Biodiesel Production Expands Rapidly.  Abundant soybean oil supplies, relatively low prices, and the available blender tax credit of $1.00 per gallon for biodiesel encouraged expansion in U.S. biodiesel production capacity in 2005.  Biodiesel production in marketing year 2005/06 (October 1 through September 30) more than doubled the previous year level.  For 2006/07 biodiesel production is expected to increase 83 percent on the year.  The outlook for 2007/08 is for an increase of 40 percent.  At 545 million gallons, 2007/08 production would account for 19 percent of expected U.S. soybean oil production.  Growth in biodiesel production is expected to begin to slow in 2008/09 as strong vegetable oil prices limit profitability for producers.
 (See Figure 21.)
European Union Biodiesel Demand Boosts World Vegetable Oil Prices.  Growth in demand for biodiesel in the European Union (EU) has been behind a large part of the growth in demand for vegetable oils and the rise in vegetable oil prices.  EU industrial use of vegetable oil has increased sharply in the past 5 years and biofuels mandates and incentives have boosted production of biodiesel. (See Figure 22.)  Industrial use of vegetable oils is expected to account for 7 percent of world vegetable oil production during the 2007/08 marketing year.
Demand for biodiesel by the EU is also a key factor fueling demand for soybean oil in the United States.  The $1.00 per-gallon biodiesel blending credit currently applies to all biodiesel blended in the United States, even if the final blended fuel is exported for use outside the domestic market.  So far for 2007, half of all U.S. biodiesel has been exported with 80 percent of this shipped to the EU market.
Expanding the U.S. Market for Ethanol
U.S. ethanol production capacity is on track to surpass the 7.5 billion gallon RFS mandate for 2012 sometime later this year.  Concerns exist about the possibility of a “blending wall.”  A “blending wall” would represent the maximum level of discretionary ethanol blending that will occur above the RFS mandate, which for 2007 is 4.7 billion gallons.  With production capacity expected to expand to 13.4 billion gallons annual sometime in 2009, based on plants currently operating and under construction, the U.S. market for ethanol will have to expand well beyond just the replacement of MTBE in reformulated gasoline.
The MTBE phase-out in 2006 created an immediate market for ethanol.  U.S. blended motor gasoline consumption in 2006 is estimated at 141.2 billion gallons.
  Although it is small geographically, the reformulated gasoline market accounts for about 30 percent of U.S. gasoline consumption.
 (See Figure 23.)  The phase out of MTBE created a 4.2 billion-gallon ethanol market if all reformulate gasoline is blended with 10 percent ethanol (E10).  With the 2006 ethanol production reported at 4.9 billion gallons, the ethanol market has already expanded beyond the RFS markets, partly through state-level incentives and mandates, particularly in the Midwest corn producing states.
Increasing demand for 85 percent (E85) blends for flex-fuel cars will also add to demand for ethanol.  Despite increasing emphasis of flex-fuel cars by the U.S. automobile manufacturers, the E85 market will remain constrained by the size of the flex-fuel fleet and the availability of this lower-energy blend.  The flex-fuel fleet was estimated at 6 million vehicles last fall. 
  This is a small fraction of the U.S. automobile fleet with more than 137 million passenger cars reported in the fleet in 2005.
  Also at issue is the availability of E85.  There are less than 1,200 retail fueling locations in the United States that offer E85.
  This equates to 1 location for every 5,000 flex-fuel vehicles.  Compounding the problem is that these E85 locations are predominantly in the Midwest away from heavy gasoline consumption areas on each coast.
A number of issues remain to be settled in the market place as biofuels production expands in the United States.  Among the most important questions to be answered is how will the U.S. gasoline market absorb growing supplies of ethanol and at what price level will this occur?  Recent declines in ethanol prices relative to gasoline indicate that ethanol is being priced into new markets and will continue to be as production increases.

Given the number of ethanol plants under construction and the likelihood that they will come on line in the next 10 to 24 months, U.S. corn area will need to continue to grow over the next 2-3 years.  The biggest share of this expansion will have to come out of soybeans much as it did in 2007.  As with most developed counties, the United States faces constraints on available crop land as development continues to consume productive acres, especially across the Midwest.  The current environment for biofuels production will make for another interesting year in 2008 as prices among commodities adjust to reflect needed production.  Adding to the challenges facing commodity markets is the relatively tight global supply situation for grains and oilseeds.

Figure 1.  Rising petroleum prices
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Figure 2.  Rising gasoline and ethanol prices
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Figure 3.  U.S. ethanol production capacity
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Figure 4.  U.S. ethanol plants
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Figure 5.  U.S. biofuels production 2007
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Figure 6.  U.S. biodiesel plants
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Figure 7.  U.S. biodiesel plants under construction
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Figure 8.  U.S. corn production
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Figure 9.  U.S. corn planted area
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Figure 10.  Rising corn prices
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Figure 11.  Increased incentives for corn
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Figure 12.  Pre-planting net return outlook
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Figure 13.  U.S. corn used for ethanol
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Figure 14.  U.S. domestic corn use
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Figure 15.  U.S. corn exports
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Figure 16.  U.S. farm prices and stocks/use for corn
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Figure 17.  U.S. soybean planted area
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Figure 18.  U.S. soybean production
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Figure 19.  U.S. soybean oil stocks
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Figure 20.  Rising soybean oil prices
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Figure 21.  U.S. soybean oil used for biodiesel
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Figure 22.  EU industrial use of vegetable oil
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Figure 23.  U.S. reformulated gasoline markets
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