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ExecutiveSummary

Farm and Food Price Increasd@arm-level prices have increased sharply over the past two y€ekns

index of priceseceived by farmers faall farm products increased by pércentover the period

January 2006 through May 2008. The index of prices received for feed grains and hay, led by surging
corn prices, increased by 144 percent over that period. High pricéarfarproducts have led to
significantretail food price increasesising 4.9 percent during 2007, the highest increase in 17 years.

FactorsBehind the hcreases.Many factorsare contributing tohigherfarm-levelandretail food prices.
They inclu@: (1) srong global economic growthihereby increasinglemand for U.S. commoditip&)
the declining value of the dollaalthough recenteal tradeweighted exchange ratesiggest that the
weakened dollahas been less importanto corn and othelkeycrops (3)reduced supplies of some
crops, such as wheat and rigije to adverse global weather; (Higher energy pricethat have
increased farm production costsxdfood processing and distribution cos{§) changing foreign
agricultural policies thainsulatecountriesfrom higher global price¢6) increased investment by index
funds and other managed investmentisat probablyhaveincreased price volatility budre not likely to
have sustained effectand (7)biofuels, particularly corrased ehanol. Biofuels have been a major
factor for feed grain and livestock markets, with corn used in ethanol rising from 2.1 billion bushels in
2006/07 to an expected 4.0 billion in 2008/09Fhis increase in corn for ethanol productexceeds the
entire exgectedincrease in total corn demarmver this period

Roleof Bhanol. The expected increase in coused as a feedstock in ethanol plantsm 2006/07 to
2008/09 is equivalent to the production of corn on about 12 million aciid® increase in coremand
due to ethanol is rising faster thaygrowth incornyields per acre. Song as thasituationcontinues,
corn will have to attract acreage from other crops to meet its expanding dem@hig. shift wilmean
higher pricedor all crops that compet, directly or indirectlyfor acreage with corn The market
projects a continuallyight corn supplyanddemand balancéor the next several years, evidenced in
current high caslpricesand futures price$or the next several years

This paper reviewsarious studieshat have examined the relationship between corn used in ethanol
production and corn pricesTheysuggest increased corn demand for ethanol could account for 25 to 50
percent of the corn price increase expected from 2006/07 to 2008/A8aher analysis presented in

the paper suggests that ethanobuld account for 60 percent of the expected increase in corn prices
between 2006/07 and 2008/0&hen market demand and supply are inelastic with respect to price
i.e.,a periodwhen stocks are vgrlow,feed use is slow to respondxport demand istrong due to
foreignagriculturalpolicies, and acreage is very constrained.

Ethanol drivers. There are two important factors that have increased the price of ethanol. First, high
crude oil pricesaand correspondinghnigh gasoline prices havelped establish the currenével of
ethanol capacity SecondFederal biofuels policieare encouraging continued ethanol production even
with recordhigh and steadily rising corn pricesheTethanol tarifflimits U.S.access of foreign supplies
the tax credit enablesthanol producerdo pay the equivalent ofip to $1.43 more per bushelor corn
usedas feedstockand the Renewable Fuel StanddRFSinandates steady, undeviating annual
increases in etharl demand These requirementsiust be met regardless of what happens to the
prices of oilethanol or corn The RFS is likely to be an increasingly important factor in deterntivéng
direction thatethanol and corn pricewill takeover the next sevelayears. The rateof-return received
by eéhanol plans hasbeen decliningpver the past yeaas corn prices haviecreasedand ethanol

prices excluding the tax credihave declined t@ level that reflectsheir energy(BTU)alue relative to



gasolineprices Without Federal biofuel®icentiveprogramsit is increasingly likely thahe RFS levels
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of ethanol production wouldhotbe realizeds A G K (KA & &SI NR& SELISOGSR RSOt A

Extraordinarily Low FeedGrain andOilseed $cks. With Faleral biofuels programs assurifigiure

expansion of corifor ethanol productionthe corn and soybean supply/demand balance is expected to

be very tight. Unless quantities demanded for exports, feed, smadifood usesirop below the recent
average levis and/or acreage expands beyosithilarlevels corn and soybeamventorieswill fall to

historic lows These reserves provide the industrittwa cushion toprotect againstow yieldsand

adverse weather Without sufficient reserves, any disruptionliwesult insignificant price increases,
placingall users at substantial business risk, including livestock and poultry producers and many ethanol
plants.

Food Price EffectsThe increase in fardevel prices has contributed to higher retail foodaas, which
were up 6.9 percent at a seasonadlgljusted annual rate during the first 4 months of 2008. This
increase compared with a 4.9 percent increase during 2007. Food price increases have exceeded
forecasts, and many studies offearious conclusionabout thecauses for these increases and the
prospect of future food prices. Higher energy prices, overall inflation, and biofuels are major
contributors to recent food price increases. This latter factbiofuelsg is likely to have more of an
impad over the next few years as meat production slows due to higher feed costs.

One way to gauge the potential increase in food prices due to biofuels is to estimate the increase in
costs for livestock producers and other U.S. users of feed grains aeeldsilsif these costs are fully

passed on through the food chain, they eventually will be reflected in higher retail food prices. For
example, assume, as this paper suggests, that 60 percent (or $20 billion) of the expected increase in
feed grain and oilsed product costs between 2006/07 and 2008/09 is accounted for by biofuels. These
increases, in turn, translate into increased U.S. personal consumption expenditures on food, €/er a 2
year period, of 1.8 percent. While 1.8 percent may, on its faggeapsmall, it must be viewed in the
context of the longterm annual average increase in food prices of about 2.5 percent per year. Thus, the
increase in retail food prices due to biofuels is estimated t@»85 percent above the normal increase

in food pricesthat would occur over -8 years. Accordingly, biofuels is now becoming a significant

factor in higher food prices.

Policy OptionsThere are several global options for addressing extraordinarily low commodity stocks
and higher farm and food prise Governmentsouldtake actiongo increaseworldwide food
productionand increase investmenmt agricultural researchnd adoption of biotech seeds and other
technologies. U.S. Federal biofuels policy could also be reconsidered.



As discussed, itin ethanol plant margins declining over the past two yeansl corn prices soaringax

credits and the RFS mandate will increasingly keep ethanol production capacity expafaiihg,

utilization high, corn pricessing livestock producers under stress, gom@ssure on food price inflation.
Government support for corbased ethanol ensures a permanent, significant increasing demand

for corn These policies interfere with the normal price rationing function of markets when supplies are
short. This ishte situation today with production being reduced by flooding and excess moisture. In this
GAK@NELX SYyOGANRYYSYy(G>S o0A2FdzSta LRtAOesT AyOfdzRAyYy3
prices, eliminates the need for ethanol producers to adjust préidacbased on market conditions, and

shifts that burden to other users of corn (e.g., the livestock sector), andcputinuing pressure on

retail food prices.

Therefore, the Federal Government should give serammsiderationto whether (1) biofuelsprograms
should bepermitted to intervene significantlin corn and soybeamarkets or (2) consumers, acting
throughmarket forcesshould be the primary mechanisfor allocaing crops between food and fuel
uses with Governmentsupportedbiofuels programs functioningonly as a safety nefor biofuel
producers



The Role of Biofuels and Other Factors
in Increasing=arm and Food Prices

A Review of Recent Developmentgith a Focus on
Feed Grain Marketand Market Prospects

Introduction

Global grain rarket prices have increased sharply over the pastyears. The increases havaaused

food protests and riotghreatening governmenstability in many developing countriesgn the United
Statesthe index of prices received by farmers for all productseased by 34 percent from January

2006to May 2008(U.S. Department of Agriculture 8DA, National Agricultural Statistics Servjcdhe

index of prices received for feed grains and hay, led by surging corn pnicessedl44 percent over

that period. The large increases have raised questions about the causes, effects on market participants,
impacts on food prices, and the likely direction of commodity and food prices for the future.

Manyfactors are contributing tdigherfarm-levelandretail food prices. Rsing demand for corn and
vegetable oils for biofuel production have begentified asan important causggenerating controversy
over the magnitude of the effects on farm and food pric&«panding biofuel production increases the
demard for corn and vegetable oils, increases prices of products that use them as ingredights
increases prices of other crops that compete with corn and oilseeds for acré&agepaper reviews the
factors affecting commodity and food price increases wiflocus orbiofuelsandcorn.

The search fomore diversified U.S.energy supplieandstronger farm and rural inconsded to Federal
programs to increase the production, distribution, amskof biofuels. Advancesn cornand ethanol
production technobgiesandimprovingtechnical and economic efficiencies of converting biomass into
ethanol, havebeenabasis for increased Fedetak credits|oans loan guaranteeggrants research

and tariffs for,and mandatory usefpbiofuels Rising oil pricesweather problems, and strong export
demand for U.S. crops hageembinedwith Federal biofued programsto tighten the productiorn/ use
balanceof cornandincreasecorn pricesvell beyondrecentprojections ofmarket analysts

The surge in cordemand hadveenredudngthe quantity ofcornavailablein storageat the end of the
marketing yeato low leveb. Carryover stocks are now expected to reach historically low lesetiéng
up the possibilityof severecornmarketimbalancein 2008/09 that will kely eliminate any disaster
reserveand continue to puskarm-levelcorn priceswvell beyand previous record highdn such a tight
market environment, the price effects of a sharp increase in demand for biofuels will be amplified,
compared with a marketiat has more readily available suppli€hese major markethangesre
occurring while corn ethanol use is just oslightly aboveone-half the level of use mandated for 2015
by the Renewable Fuel Standard (RKflerthe Energy Independence and Secudct of 200{EISA)

Asfarm-levelprices have increaseaaver the past two yearsetail food prices have increaseBuring
2007, the Consumer Price Index (CPI) for food increased 4.9 pébmnember 2007 over December
2006), compared with an incise of only2.1 percent during 20064.S. Department of Lab@DOL)p.

5). The 2007 increase was the highestLihyears And,food prices contina to increasewith the food
CPI ub.9 percentat a seasonally adjusted annual rée the first 4 monthf 2008 While a series of
events have caused the recent increases in food pridédy 2 (i $rc&incieases for food can be
attributed primarily to increases in ethanol production, exports, and energy gEri€#8L. p. 5). Because



biofuels affect pricefor animal feedsmuch of ther impacton food priceshas yet to beealized. As
biofuel expansion continues, animal producesd reduce production anéhcreasingly pass on higher
feed costs to consumers the form ofhigher prices fomeats and otheanimal products.

TheRoad to Recoréhigh Corn Prices

Prior to the 1970swhen the Former Soviet Union began importing large quantities of dieaim:level
cornpriceswere fairly stable and averaged between $1 and $1.50 per busthelally Sincehen, corn
priceshave beerhigher andmore variable typicallysetting new highs that last for one year and then
pulling backastemporary demand surges pass, more usuallyasproductionincreasegollowing
weatherreduced production

Figure 1 illgtrates theprice historyand includes USDA projectioasd futures pricesas ofJune 102008
(USDA, WASDH)uring the 1974 crop yeas global grain demand increased sharpghasonraverage
cornprices received by farmeset athen-record highof $3.02 per bushel. Two years latérowever,
prices averaged $2.15, a decline of nearly 30 percent.

Inthe 1980 crop yearthe next recorehigh corn price wasetat $3.11 per busheihen weather
reduced corn yields Again, two years later, corn prices amged $2.55, nearly 20 percent lower.

In 1983 low yieldsagainpushed orn pricesto another record high at $3.21 per busheBut prices
declined 30 percent to $2.28v0 years later.

In 1995 the next recorehigh corn price waseachedat $3.24 pe bushel,as weather again reduced

production Thisrecord prevailed until 2007But three years after the 1995 recowdas achievegdcorn
prices had fallen 40 percent to $1.pér bushel
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This pattern of a sharp rise ioorn prices followed by a rapid declinew appears to havended. Corn
farm prices reached a neaecord high of $3.04 per bhsl for the 2006 crop year arate estimatedby
USDAo average a new recortigh of $435 per bushel fothe 2007 crop yearDuring May 2008,the
U.S. averagtarm-levelcorn pricewas$5.12 per bushel. In February 2008, USDA forecast thatitise
averagecorn price for the 2008 crop year woufkt yet another record high &4.60 per bushglAsh)
ByJune2008, USDAadraised its 2008 crop year forecast of the U.S. average corn faiteto $580
per bushel.

Other forecasters also see continued high corn prices. The Food and Agriculture Policy Research
Institute (FAPRI) projeetlin early March 2008 thathe corn farm prie for the 2008 crop yearauld
average $3.90 per bush@tAPRI)In April 2008, he ProExporter Networka consultant to therain and
ethanol industryjssued a farm price forecast for the 2008 crop year of $6.00 per b(Rio&xporter
NetworK), whichincorporated the lowetthan-expected 2008 planting intentions for corn reported in
{51 Qa tfl yiAy @ledsefn Blafdh3123088. a dzNIIS &

Key Factors Affectin@orn and OtheCrop Prices

It is impossible to givprecise estimateof the impacs of each of the many factors affecting corn or
other major crop prices. Many recent studies have reviewed developments in markets and identified
key factorqe.g., TrostleScmepf). This sectioidentifies themajor contributors tograin and oilseed

price increases.

Expandingoreign incomes. Strong foreign economic growth has raised demand for U.S. exports and
contributed to higher corn, other grain, and oilseed pri¢asn Braun, 2008a)During 20022007 global
economic growth was unusually strongthvthe annual average real GDP rising 4.6 percent (IMF)
compared with3.2 percent in the prior 5 yeardn emerging and developing economies, annual average
real GDP increased 7.3 perceabmpared with 4.1 percent in the prior 5 yeafSmergingniddle

classes, changing dieend high income elasticities of demand for food in emerging and developing
economies all comtbuted to strongdemand forfood such asneats and grains

The declining value of the dollarA weaker U.S. dollar hasntributed © higher corn, other grain, and

oilseed prices bhelping tomaintain U.S. expodemandin the face of higher commaodity pricesor

example, between 2001 and 2007, the nominal value of the dollar declined against the Euro by 35

percent (USDAdenomic Resarch Service S, 2008b). However,somediscussions of the role of the

weaker dollar have not takeaccountoft t £ FIF OG2NAR NBfFGSR G2 GKS R2ff N

A different picture emerges menthe foreignexchangevalue of the dollar isdjusted fa the relative

rates of inflationin the United States and other countrigsat buy grain and oilseeds from the United
States. For examplethe ER#dexthat averages the inflatioadjusted currencies afountries that

import U.S. corrfweighted by eacl® 2 dzy . NB Q& & KexpdiiS)wasdown froni aber CBInN/
2002 (the peak year in the 2000&) about 1/ in 2007, adepreciationof 5 percent Between 2005 and
2007,the period of greatest corn price increas#se real cornexportweightedexchangeate actually
increased 2.6 percentThereal corn exchange ratendex when weighted by the currencies of U.S.
competitorsin the global corn marketyasdown 19 percent between 2002 (the peak year in the 2000s)
and 2007. But between 2005 and 2007, thalcorn competitorweighted realexchange ratevas

down 1.5 percent.



Thus, diring a period wherorn prices sharplyincreasedthe real corn exchange rate changes were
smallin comparison There is little doubt that over time the declining valueref dollar has increased
export demand for corand contributed to corn price increasdsit the impact is not as large as
suggested by the nominal depreciation against currencies such asitbe E

Higher prices for othecrops The price obne grain or oilseedis affected by changes in the prices of
other grains or oilseeds. For example, corn substitutes with sorghum, barley, and oats in feed rations.
Prices of the four feed grains move closely together, but since corn domittas$eed grainsupply

and demandchanges in the markets fone otherfeedgrains haveonly smalleffectson corn but

changes in theornmarket havea large effect on the othefieed grains. Oilseed meals can serve as a
complement and substitute for corn arnderefore affect corn prices. Howevenighoilseed pricesvere

not the major cause diighcornprices Reduced corn production in 2006 and strargiemandfor
cornincreased corn pricesvhichled to a large shift from soybean acredgt corn acreage in 2007

That shift wasa majorfactor which drove up soybean and soybgamductprices. Demand for soybean

oil for biodiesel also contributeitnportantly to the oilseed price increase.

IncreasedJ.S.animal numbers U.S.animals that onsume grairhave increaed in recenyearsand
haveincreasedhe demand for grain and oilseeds for feed u3ée index of grain consuming animal
units (U.S. animal numbers weighted by their share of grain consumptiaay5.3percentfrom 2005

to 2007, This suggests thaither things equal, fed and residualise of feed graing/ould be up 5.3
percent during this periodor about 325 million bushels for corn, which would have a fairly small price
effect.

Weather effects During the past several yeaedverse weather racontributed to commodity price
increases The World Bankuggestshat the price effects were not major notiagOthier developments,
such as droughts in Australia and poor crops in the E.U. and Ukraine in 2006 and 2007, were largely
offset by good crop and increased exports in other countries and would not, on their own, have had a
AAIAYATFAOL yi (WarldIBadkp. 1P Kowevin globsbdedther effectson productionappear
most notable for wheabut less so forice and minimal for cornFa corn, foreign production has
increased from 415 million tons in 2005/06 td@&million tons in 2006/07 to an estimated 458illion

tons in 2007/08. U.S. corn yields have been close to trend levels during these years.

Changing foreign agriculturgdolicies Changing foreign agricultural policies have contributed to global
commodity price increasedNumerous countries are reported to have taken actions to insulate their
domestic markets from high commodity and food pric€sr examplethe Internaional Food Policy
Research Institut¢’ 2 (i S.aChinadhas banned rice and maize exports; India has banned milk powder
exports; Bolivia has banned the export of soy oil to Chile, Colombia, Cuba, Ecuador, Peru, and
Venezuela; and Ethiopia has banned axpof major cereals. Other countries are reducing restrictions
on imports: Morocco, for instance, cut tariffs on wheat imports from 130 percent to 2.5 percent;
bAISNALF Odzi Ada& NAOS AYLR NI (Vb Btaurk 2088Y, p.i2BemeradlyS NDO S v (i
these actions includeeducing import barrierssubsidizing domestic consumpticemd halting or taxing
exports. These actions prevent reductions in consumption that would otherwise be caused by higher
prices and they reduce supplies alable to world buyers. The effect of the actions is to transmit
increased prices and price volatility to countries that are not insulating their marketsU.S. grain and
oilseeds, the effect is primarily felt throudh S .exportsbeing higheiand less esponsive to price
changeghanthey would be otherwise.



Higherenergy prices and).S. farm production costsincreases iriarm production costgan raise
commodityprices. U.S. average corn operating costs increased from $186.37 per acre in 2005 to
$229.61 per acre in 2007, mainly due to higher energy costs (USDRERS. While higher
production expensesf sustainedare most likely to have longer term effects on commodgityfood
prices several adjustments mayartly offset their market pricesffects. First, higher costs reduce
producer returns and the reduction may beflected in lowerfarm land prices and rentsSecond,
producers may make production adjustments that lower input costs. Third, increagexdinctivity will
also offset higbr production costs per acreFor examplesornyield per planted acre increased slightly
between 2005 and 20Q7aking theoperatingcosts $1.25 per bushel in 2005 and $1.52 per bushel in
2007, an increase of 22 percent or $0.27 per buskel two years Fourth, higher energy prices can
alsocontribute to lower farmlevel prices ¥ raisingrransportation costs to markets, such as ocean
shipping costs These distribution costs can partly passed bacto producersas wider basis or lower
farm pricesthan would otherwise be the case

Increased financialnvestment in commodity markets Open interest in agricultural contracts on
commodity exchanges has increasedt new futures market participants seem unlikely to be a major
cause opersistentlyhigher grain prices Activity by money managers, such adéx fundg, has
increasedsharply. This has raised concetimat new players in the market have increasgdp price
levekand volatility. The Commaodity Futures Trading Commig§iéiT Celd an all-day hearing to
examine theperformance of futures markets in pediscovery and hedging (CFTC). While there has
been less efficient convgence between futures and cash markéis some contract@t some times
there is no clear indication thatew investors are responsible for sustained higher corn prices. Futures
and cash markets still generally conveegelthe hearing identifiedsomeactions that couldmprove
convegence and basis predictabilitC FT @ continuing to review this issue aadceptel comments
from the public through May 7, 2008.

A recent Government Accountability Offi@AQOYeview of increased managedoney investmergin

crudeoil is instructivefor crop markets GAO notes that theiews of market participamstand other

expertsare mixed, with some arguing large speculative purchases could lead to higher prices, while

others believespeculative activity desnot have significanpriceimpacts. GAGstates,oStill others told

us that while speculative trading in the futures markeuld contribute to shoterm price movements

Ay GKS LIKeaAOolf YIN]JSGaz G4KSe&@ RAR y2i0 o0StAS@S Al
because the two markets were linked and both responded to information about changes in supply and
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In agicultural as in energy marketd,new investors on the long side are bidding up prices well beyond
the fundamentals of physical supply and demand, there ispgodunity for arbitrageurs to take short
positionsand physically deliveagainst futures contractavhich would move futures prices toward
fundamentals of the market. The increased activity in futun@sketsis a reaction to tightening
fundamentals andhigher commaodity priceand price volatility Investors and traders are not creating
the environment that is increasirfgrm prices;they are reacting tahe opportunity presented by tight
markets toinvest funds to earn a return as prices move higlee to the factors identified in this
section.

Expectationsof ever tighter markets Expectations of even tighter markets in the future are likely being
reflectedin current prices, especially for corn and soybeahise very sharp increases in caashand
futuresprices in late 2007 and early 2008 may alsitect expectations by market participants that

there will not be quick reliefrom tightening supplies. While global wheat productierexpected to be



much higher in 2008/0%and wheat prices |&dy lower with a return tagylobaltrend yields, the corn
marketis movingtoward increased tightness in 2008/ SDA, WASDB)YSDA expects that another
large increase in corn use in ethanol and reduced corn acreageg 2008/09will lead the second

lowest level of stocks relative to consumption in 49 yedafbe average U.S. corn priegeived by
farmersis forecast at $B0 per bushel. Although soybean stocks are expected to increase in 2008/09
with higher productionsoybearprices are forecast tmmtreaseyetagain. It is likely thatorn, soybeans
and wheat prices are all being affectedthg expectation that corn and soybeans will compete
intensely forimited acreage in 2009In addition expectations that stocks levels will be inadequate to
deal with a moderate to severe drougimay also add t@urrentcorn price increases by causing current
supplies to be held back from the marketexpectationof higher pricesn the future

Steady increases inibfuel production. Many media storieand dher articles have cited biofuels as a

major factor in commodity price increaseBor example, one review concludes2 KAt S 0A 2 FdzSt a |
thus far had little impact on crude oil prices, they have already had large effects on prices of
commodities used afeedstocks for biofuels, as well as for competing crdpst example, maize prices
rose by about 60 percent from m2D05 to mid2006, largely because of the increased use of maize for
ethanol production in the United States. This prompted a huge shiftrml from wheat into maize in

the following season, which contributed to a sharp increase in wheat pheggetable oil prices have

also increased because of their steppga use for biodiesel production in Europe and the United States,
withpalmoilphA 0Sa dzLJ ny LISNOSyid Ay GKS flFrad @SN IFyR
2008).
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One way to illustrate thémportanceof biofuels in the U.S. corn market relative to other global factors is
to compare foreign corn consumption and productietative to U.S. corn used in ethanol production.
Table 1 indicates that the corn defi¢itomestic consumption minus productioim)foreign countries has
increased over the past two decade3he difference between foreign consumption and production
signals the need to import corn from the United States and use up foreign corn stocks, or botha After
sharprisein the early 2000s, this different¢®ms beerrelativelysteady in recent yearddowever, the

increase in ethanol use (measured as 70 percétih® U.S. corn going to ethanol plants to account for
coproducts used as feed) has grown much more sharply than the need for U.S. corn in foreign markets.

Table 1. Foreign Corn Production and Consumptmid U.S. Corn Used in Ethar(tMT)
1989/90- | 1994/95 | 1999/00- | 2004/05 | 2006/07 | 2007/08 | 2008/09F
1993/94 | 1998/99 | 2003/04 | 2008/09 1/
Foreign production 292.7 337.8 362.6 437.6 445.5 457.7 477.2
Foreign domestic 3334 378.5 420.2 489.5 497.3 511.9 526.1
consumption
Difference 40.7 40.7 57.6 51.9 52.0 54.2 48.9
70%o0f U.S. corn 6.9 8.4 14.4 42.8 37.6 53.3 711
demand forethanol
1/ USDA, World Agricultural Outlook Board, 2008

Biofuel demand for corn is currently only a little more than half RieSevelfor non-advanced biofuels
mandated byEISA for 2015, thus assuring steady and large increases in corn demand for ethanol in

coming years (Figure 2T he next sectiomore closelyexamines biofueldn particular ethanol.
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Fig. 2. Current USDA, Congressional Budget Office ar
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The Evolution ofEthanolas a Increasingly ImportantFactor in Farm Prices

Slow ethanol growth from 2000 to 2004By 2004, corn used in ethanol had increased then record
high1.323 billion bushels. This growth reflectib@ benefits of the $0.51 per gallon tax crediteady
gainsin ethanol production efficiengyand highewoil prices These factorspurred investmentin
ethanol plants But the growthin corn use in ethandietween 2000 and 2004 coutdadilybe
accommodated by a market where annual increases in corn prodyctidteexceedinghe increase in
corn used in ethanol. Between 2000 and 2004, corn used in ethanol increased an average of 174 million
bushels per yearHowever, orn production over the period, due entirely to increases in yields per acre,
roseby an awerage of473 million bushels per year. By the end of the 2004 crop year, corn carryover
stocks amounted to ove?.1 billion bushels, consistent with lotgrm average carryover levels.
However, the production increase included the unusually high yi€20@4. Witha normal yield
production increases would have been slightly less than total demand, suggesting a small reduction in
stocks and a small price increase due to corn demand increases due to ethdrather factors

Expansion quickensThe pace of ethanol expansion began to accelerate durireg20042005 period.
Whilethe tax credit for ethanoblendingtraces to 1978, thecceleration of corethanolproductionin
the mid 2000svasalsostimulated by increasingrude oil priceswhichin 199 began an advance to a
new higherlevel. Refineracquisitioncosts for crude oil rose frombout $11per barrelin early 1999 to

over$31 by November 2000focusing~ederal policttention on renewable fuels. The new President

in early 2001 created #hEnergy Policy Development Group, chaired by the Vice Presidgnh
produced a report advocatingcreasing energy supplies including renewable eneigile there was

noimmediatelegislativet QUG A 2y 2V

iKS

t NB & A, REopriie® for eiaf@ WA &

defined: biofuels were going to be a part of algwly enacted national energy policidowever, the
Energy Policy Act of 2005 initiated unprecedented mandates for ethanol consumption.

L2t AOe
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Ethanol emerges as majalemandforce. From 20060 2008 ethanol is the primary force behind the
rise in corrprices andhe reason corn prices are likely to remain at high and volatile |éveleveral
years The evidence for this conclusisin the changing supply and demand balasbeetstatistics for
corn. By early 2005crude oil pricegexceedng $50 per barrecombined with existing angrospective
new renewable energy progrania pull new investmensteadilyinto ethanol gants(Figure 3). This
raised ethanolproduction increagd corn usel in ethanolproduction and diove corn prices and the
prices of related major cragto unexpectediyeverhigher levels. During the 2004 crop year, corn used
in ethanol accounted for 12 percent of total use of corn; in 2005, 14 percent of total corangéy
HnncX Mo LISNOSyd 2F Gz2alt O2NYy dzasSo {51 Q&
ethanol will account for 2percent of total corn useand USDA projects that in 2008 corn used in
ethanol will rise to 2 percent of total con use.
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Source: Renewable Fuels Association. January 1 of each year.

Productivity cannot meet demand growth; more acres neede@ne implication othe rapid growthin
corn use in ethanakthe need for substantially more corn acreage to suppbirs new demand and still
meet U.Sand global food and animal feed needs. This l@ggiirementisillustrated by the implied
acreage needed to satisfy this new corn demand. Between/Q@G6d 200809, corn use in ethanol is
expectedby USDAo increase from 2.10 4.0 billion bushels.This1.9-billion-bushel increase is
equivalent to the production oover 12 million harvested acresyjth trend yields). Annual increases in
corn usein ethanolare nav rising more rapidly than the annual increases in corn productivity.

With corn usedor ethanol expanding faster than corn productivity growthrer more land is needed
for cornethanol. This pressure on lamdll continueuntil corn productivity is growing as fast as the
growth in total corn demand, including corn used in ethanol. Heeresuch a steady statgppears to

O dzZNNB



12

be a fewyears away. EISA mandathke use ofl20 billion gallons obiofuelsby 20L0that, practically
speaking, means crapased biofued like corn ethanol.If 95 percent of thatis madefrom U.S. corifa
reasonableassumption) about4.1 billion bushelsvould be needed Cornwvasused in ethanol
production inearly2008at abouta 2.8-billion-bushelannual rate (assuming&gallons of ethanol per
bushel of corn). That means corn used in ethanol production mastdse by 13 billion bushels over
the next 23/4 years, or an average d70Omillion bushels per yearEven assuming that 30 percent of
the corn used in ethanol plants ends up as coproduct animal fe@dsndlion more bushels would be
needed each yegust for the ethanol produced This increase igell beyond thenormalannual
increases in corproduction due to trend increases in corn yields

More corn acres raist¢he prices of other crops.As ethanol has expanded, corn stock levels have
declinedand corn prices haviecreased Highercornprices reflect lack of supplies, the need to ration
short supplies among alternative useasid the need for moreornacres. In 2007, corn planted area
reached nearly 94 million acres, the highest level irr ®feyears.As the corn market has tightengsb

too has the soybean marketoybean oil isised forbiodiesel and soybean acres are pulled into corn
production. Soybean prices have now increased sharply and are limiting the additional soybean acres
that can be shifted to cornWheat acreage is expected to be up in 2088 persistently high corand
soybearprices will limit future wheat expansioholding wheat prices higher than otherwise.

Overall acreage is limitedin addition, there is only anhited acreage of cropland pasture that could be
converted to soybean and corn production. While some crop acreage is expected to be released from
the longterm Conservation Reserve Program (GRi®ugh the normal expiration of contracéend the

32 million acre cap put in the CRP by the 2008 FarmtBéllquantity of acres that may return to crop
production isstill likely to belimited. In the fall of 2008 only 1.3 million acres unbberg-term contracs

will expire and be available for 2009 producti@md in the fall of 2009, 3.9 million acres will expire and
be available for 2010 crop productiolvhile the conversion of most of these acres to crop production
would help augment tight supplies over a several year periaastraf these acres are in as that
producemorewheatthan cornor soybeans.

Quantifying the Importance of Ethanol iDeterminingCornPrices

The effects on agricultural and food prices of all of the factors identified in the previous sections cannot
be quantified with precisin. Econometric modelssimulation modelsexpert judgmeniand other
approachesnay be able testimatethe relative contribution ofsome of thefactors on corn and other
major crop pricesbut results will vary In this sectiontwo approachesare usedo illustrate therelative
importance of ethanol in the recent increases corn prices.

Approach #1:Imputing price effectdased onother studies. The first approach is tdraw onthe

results from recentorn market projections thatave examind exogetous shocks to the corn market
andestimatedthe impacts on ethanol production, corn ysad corn price. For example, recent studies
have estimated the impacts of eliminating the tax credit, eliminating the biofuel mandate under EISA,
and increasing oilnces by $10 per barrelTable2 summarizes some recent studiesd shows the

effects on ethanol and corn
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Table2. Corn Use and Corn Price Effects: Multipliers Derived from Several Studies
Study Effect measured Change | Change | Change | Change | Percentage
incorn |incorn |incorn |incorn |increase in corn
usein usein price price price perone
ethanol | ethanol percentage point
D) (2) increase in corn
use inethanol
(2)+ (1)
mil bu Percent | $/bu Percent | Percent
USDA Tax credis and +488 +13.77 | +0.5 +7.68 0.56
baseline, tariff v. credis and
2007 tariff expire;effect
averaged over
201011
McPhail & | EISA v. no EISA for| +378 +14.63 | +0.35 +7.04 0.48
Babcock the 2008 crop year
Tokgoz et | Increase of $10 per| +5,806 | +115.82 | +1.27 +40.32 | 0.35
al.,, CARD, | bblin crude oll
July 2007 | price; long term
effect
FAPRI Tax credit v. no +590 +13.14 | +0.14 +3.68 0.28
Baseline credit; effect
averaged over
201117

The last columiof the tableshowsfor each studynow much the corn farm price increases on average
for eachpercentage point increas@ corn used in ethanolTheimpacts on priceliffer because the
models and approaches diffeaand the time periods over which the effects are measured differ. They
suggest that a 1-percent increasén cornused in ethaol wouldincrease corn prices by&percentto

5.6 percentover various time periods

These multipliers may be used to make a rough estimate of the effect of expaodedse irethanol
production. For example,@rn used in ethanol wa2.1 billion bushelsin 2006/07; and USDA forecasts
an increase tal.0 billion bushelsin 2008/09, upB9 percent Using the above table, thenplied
percentagechanges in the price of corn due to the increase in corn use in ethanol nange from25
percent to50 percent These multipliers, then, suggest an increastalaverage corn farm price of
$3.04 per busheh the 2006/07to a range 0f$3.80 to $4.55in 2008/09.

If the price of corn average$$0 per bushel in 2008/09mid-point of the USDA forecasis ofMay

2008), these results suggest corn ethanol could be accounting8to 55 percent of thepriceincrease

since 2006/07 Most of these analyses project lower prides 2008/09than currently being

experienced, estimatenarket adjustments over a longgriod, or havestock levels that do not reflect
currentverymarkets When stocks relative to use are extremely tight as they are today, a given

increase in demand, such as one due to ethanol expansion, has a much larger price effect than during a
periodof high stocks relative to usé& he current environment of high prices and low expected stocks
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suggestghe currentethanokcorn price relationshifs more likely to beaear or above the upper end of
the range of these studies.

Approach #2:Using asimple analytical model.Another approach to illustrating the role of ethanol in
affecting corn prices is to use a mathematical example based on elasticities of supply and €atded
3). The approach uses equations to represent the U.S. corn markete are equations for U.S. corn
feed demand, corn export demand, corn demanded for ethamotluction,and cornsupply. Each
demand componenis specified as a function of corn price and exogenous factors that shift demand.
Thesupply of corn to the market is taken to be production plus the change in stocks atadsb specified
as a function of the price of corThe equations cahe mathematicallyexpressed in terms of
elasticities of supply and demand and the percentage change in the shift faGeesthe Apendixfor a
more complete discussion of this approach

The modelcould be used tasimulate the percentage change in corn prigen 2006/07to 2008/09due
to shifts in each corn demand componeamd yield changes over that periotHowever theseshifts
cannotbe observed and determining them irrespective of price changes is difficalrt of this

difficulty is knowing whiclupply and demandlasticity to use. This selection problem stems from the
fact that thecornmarketis moving towad a historically tight supply and demand balairc@008/09
with constraints on acreagéimited export responséo price changes due to foreign policiasidan
unusually limitedsupply of stocksawvailable to meet demandThuseglasticities are likly moving toward
smallerthan historical average valugshichmagnifesthe price effect of any demand or supply shift

Instead,the approach used with this model is to start with the tight 2008/09 market and work back in
time. Themodel is used by takingSDSA 2008/09 forecasts as the starting point and answering the
guestion: what would corn price be in 2008/09 if corn used in ethanol had remained the same as
guantity used in ethanol in 2006/077?

Table3 shows the results of the calculationBrice elasticities of demand and supply aneed that
reflect the current tight markets and limited changes in demand that have occurred in the face of
dramatic price increases

Table 3. Effect of reducing ethanol corn use to 2006/07 level on 2008/09 corm pric

Variable 2008/09 Price Percent Percent change in

forecast value elasticity change | corn farm pricedue
to change in variable

Supply 11,735 0.15

Feedand residualusel/ 6,350 0.2

Ethanol usel/ 2,800 0.15 -47 -29

Other food, seed & industry use 1,360 0

Exports 2,000 05

Average farm price ($/by 5.80 4.13

1/ Ethanol usesreduced and feednd residualiseisincreased by 30 perceiwf the 2008/09 forecast
of corn going to ethanol plant® account for coproducts of ethanol productitseing used as feed

Had corn used in ethanol stayed at the 2006/07 level, the resulting demand and supply changes suggest
2008/09 corn prices 29 percent below the current expected price, or an average price of $4.13 per
bushel. This means that the inase in corn used in ethanol since 2006/07 is estimated to increase corn
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prices40 percent, ofrom $4.13 per bushel to an expected $5.80 in 2008/@3ernativelythe increase
in corn used in ethanol since 2006/07 is estimatedd¢oount for abou60 percent of the$2.76increase
in corn prices from $3.0ger bushein 2006/07 to $5.80 in 2008/09.his approach does not identify the
role of each factor in getting to a record high corn price but simply examines what might happen to
prices if ethanol demantbr corn was at a much reduced level.

No modelhowever simple or complesan account for precisely what factors caused the increase in corn
prices in the lastouple ofyears. However, the projection models reviewed earlier and this simulation
model irdicate that biofuel demand for corn has been a significant factor in determining corn prices
particularly in an environment of tight supplied will continue to be so with the biofuel production
increases mandatednd expectedver the next several yes.

FactorsCausing the Expansion in Ethanol Production

While it is difficult to explain wpntitativelywhat each factor contributed tthe increase in corn or
other commodity pricesthe reasons fothe expansion of ethanol producticare also hardo quantify.
Factors includeurrent and expecte@thanol pricescorn pricesethanol production costsand
government policy.

Qil prices. Qil prices have risen sharply during the 2000sufEid), pulling upgasoline and ethanol
prices. With etharol prices rising faster than corn pricesthe mid2000s the increase ithanol plant
margins spurred investment jproductioncapacity. Higher oil pricegenerallyenable ethanol plants to
pay more for corpwhich is illustrated by the following exatep

If the price ofcrude oil increaseby $10 per barrel and 42 gallons of gasoline can be derived from it,
then the marginalincrease in thevalue of thegasolinein a barrel of oilvould be$0.24 per gallon
($10/42gallons per barrgl Becauseethand is worth twothirds of gasoline based @nergyvalue,
ethanolwould beworth $0.16 per gallon moré.67 times $0.24) With 2.8 gallons of ethanol produced
per bushel of corn, the value of coimethanolwould beworth $0.45 per bushainore ($0.16 tines 2.8
gallonsper bushel. If 30 percent of corn can be soldaproduct feedsat the same valuascorn, then
an ethanol plant can pay $0.64 per bushel more for ca$0 45 divided by 0.7).

Consequently, 50 per barrelncreasen crude oil pricesfrom $80 to $130 per bareel, could resultin
$0.80per gallonhigher ethanol prices ($0.16 times 5) and $3p20 bushehigher corn prices ($0.64

times 5). Whilethis example shows hoerudeoil prices have been an important incentive to produce
etharol, they are highly volatile and provide no guarantee that ethanol markets will be profitable in the
future.
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Fig. 4. Refiners Acquisition Cost of Crude C
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Tax preferenceand tariffs. Prior to 2005¢current and expectedil prices and corn prices, along with
Federaltax credits and state subsidies were the primary incentives to expand ethanol productien.
$0.51 per gallon tax credit enallblendeis and refiners to pay $0.51 more for ethanol than thes|l
ethanol forin the retail market. Thyshe ethanol plahreceiving up to 51 cents more per bushel than
in the absence of the credit could pay up to $1.43 per bushel more for corn ($0.51 per gallon times 2.8
gallons per bushe&lnd now after the recent reduction, $0.45 times 2.8, or $1(Eam) The tax credi,
combined with higher oil prices, enabled ethanol plants to cover operating and capital modtsgs
beena powerful force on corn prices by spurring investment in ethanol productieAPRI estimated

that removal of the tax credit at the end of 20@®uld reduce corn prices by $0.14 per bushel (3.6
percent) on average during 202D17. In an analysis of effects during 2008/09 aloMgPhail and
Babcock2008a)estimated that removal of the credit in 20@®, in the absence of a mandate/ould
reducecorn prices by $82 per bushel16.5 percent). In a later analysidvicPhailand Babcock (2008b)
estimated that removal of the crediib the presence of the mandate and tariff in 2008/09 would reduce
corn prices in that year §0.21 cents per bushel 8percent), and removal of the credit in the absence
of the mandate and tariff would reduce corn prides$0.85 per bushel14.5 percent).

Renewable Fuel Standard (RFShe Energy Policy Act of 20PACT with itsRFSnandate to use 7.5
billion gdlons of renewable fuels by 20llikely contributedin somelimited wayto establishing the
current ethanol capacitydespite mandated use levels being belowrent andexpected productiorat
that time. EPACT was importamcause iprovided a Federalovernment commitment to ensuring
expandedbiofuel consumption and reducing risk for ethanol firlysputting a floor under ethanol
production EPACT was also notable for eliminating the oxygenate requirement in reformulated
gasoline markets and not praing liability protection fothe controversial gagline additive MTBE,
which led to the replacement of MTBE by etharfahderson et a).

In contrast,EISAsharply increased the mandated levels of biofuel siseh that the mandates are no
longer floors lit targets that can be achieved only through ethanol industry expar(gippendix table).
Several studies have attempted to estimate the effects on corn prices &I®anandate. Babcock

and McPhai{2008b)estimated that removal of the RFS mandate@®8/09 would decrease corn prices
by $0.3 per bushel 8.9 percent) for 2008/09.In another approachje Gorter and Jusstimatedthat if
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ethanol productionn 2015was 12 billion gallonsvith no mandate irplace then a mandate that raised
productionto 15 billion gallons wouldhcrease corn prices 6 percentin that year. Anderson et al.
estimated thata onequarter redudion inthe mandatewould reduce corn prices by about $0.30 per
bushelanda onehalf redudion inthe mandate would reduce conrices by $0.50 to $0.60 per bushel
in a few years

With current ethanol production running atightly abovehalf the mandated level for 2015h¢ effects

of the mandateare nowbeingbuilt into current and owyear futures pricesCan futuresrangedfrom
$5.50 toover $6 per bushel for corn delivered in late 2008, 2009, and 26én before the recent
floodingin June TheEISAnandate raises expected ethanol prices because it ensures blenders and
refiners will have to bid up ethanol prices if etlwplants reduce output below the mandate in the face
of higher corn costs or lower ethanol pricdsven if actual or expected ethanol production is above the
mandated level in any year, the mandatdsesexpected future ethanol prices. It does this hase it
ensures higher corn demand for ethanol thainght occumnwithout the mandate in yeara/hen corn
production or oil pricesire low, assuming the mandate is not waivedhis risk mitigation increases
investment in ethanol production and hence ethaoakput, even ifethanol production is above
mandated level.

Federal biofuels programs taken togethei he tax credit, tariffs, and RF&8lectively lessen a number
of risks facing ethanol producers, and as a result, generate ethanol investmentpegraduction, and
higher corn and other agricultural commodity prices. Risks that are mitigated by biofuels programs
include:

Lower ethanol pricescaused by lowr gasoline pricescaused by lover crude oil prices

High corn prices caused by unexpectianand low corn productionor both.

Lowethanol coproduct feegbrices

High operating costs caused by increases in energy costs, labor costs, intergst ofter raw
material costs

Unexpectedly high plant construction and expansion costs

High trangortation costs

Infrastructure problemgreatingethanol distribution bottlenecks

= =4 =4 =4

= =4 =

Thetax credit raises ethanol prices and enables ethanol plants to pay more for corn. The tariff restricts
ethanol competition from foreign sources and supports ethanags. Thd&RFS mandate changes
expectations aboututure corn demand and the ability of corn production to meet that demande Th
onceuncertain increase in corn demauxlde to biofuelscontingentprimarilyon strong but highly

volatileoil prices, isnow a certainincrease in demandue to the RFSegardless of obr cornprices

The mandate makes the demand for corn by ethanol plaigklyinelastic with respect to price changes
when corn prices are high and crude oil prices low. This feature esdhe normal ability of high corn
prices to reduce demand and ration short supplies across usermbinationthese biofuels

programs help ensure thaorn stocksare reducedo historically low levels and kefppow for several

years because of fhited ability to expand corproductionas fast as corn use in ethanol

CurrentBhanol Economics

There is no assurance RFS levels would be met without the mandlt&008, ethanol faces several
challenges.Bhanolfutures pricesfor August 2008 were ithe range of$250 per gallorduring mid
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May, fell to about $2.30 in early June and then increased to about $2.80 in mid @ame pricebave
continued to increasewith cash market priceecentlyover $.50a bushel irCentral Illinoisand

futures prceswell over $.00. Ethanol margins have been declining since 2006 (Fiyfreem Center

for Agricultural and Rural Development, lowa State Universilant operating and expansion costs are
rising and some plants haveportedlyslowed or halted expasions. Distributing ethanol is now more
costly because remaining blend markets are outside the Midveest ethanol must be transported
longer distanceswith transportation cost averaging 13 to 18 cents per gallon compared with 3 to 5
cents for petrolem fuels (GAQ20073. In this environmenthe tax credit and the RFS mandate are
helping to maintain investment in ethanol production capacity anoduction. Without these policies,
ethanol prices would likely decline to their energguivalent valudo gasoline, some ethanol plants
would have negative margins and reduce capacity use or cease operating, and corn prices would decline.

Fig. 5. Ethanol Gross Margins

The Supply/Demand Challend@&cingCorn and Soybean Markst

This section examines tlagjustments thatorn and soybean markeli&ely faceduring the next 3
marketing years. Balance she&is 2009/10 and 2010/1&are constucted based orthe May 9, 2008
official USDA forecasts fproduction and carryin stocks f@008/09(Tablest and5). Demand
components araot forecastfor each yearratherthey are simply taken to béne most recent3-year
averages for feed, food, dustrial, seed, and export demand for cand crush, exports, and other for



