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The Honorable Tom Harkin
United States Senate

531 Hart Senate Building
Washington, D.C. 20510-1502

Dear Senator Harkin:

Thank you for your letter a couple of months ago to the Secretary requesting a
Department of Agriculture (USDA) analysis of the effects of the Renewable Fuels
Standard (RFS) as proposed in the Energy Policy Act of 2002 (H.R_ 4) on
commodity markets, farm income, and employment. Your request is addressed in
the enclosed report, which was prepared by USDA’s Office of Energy Policy and
New Uses (OEPNU) working with the Economic Research Service.

To summarize, the analysis concludes the increased demand for ethanol and
sovbean-oil biodiesel that this legislation would likely generate could provide
significant economic benefits to U.S. farmers. The ethanol production increase
would lead to an increase in the demand for corn and sorghum over the 2006-11
period, compared with projections in the FY 2003 President’s Budget baseline.
The farm prices of corn and sorghum both increase on average by about 3 percent
over the 2006-11 period and by 2011, prices are up about 13 cents per bushel or 5
percent.

The demand for soybean oil would increase over the entire period of 2002-11 to
accommodate the additional use of biodiesel required under Section 40B Credit for
Biodiesel Used as Fuel. Soybean oil prices increase on average by about $0.01 per
pound over the 2001-05 period and by about $0.03 per pound, or 13 percent, over
the 2006-11 period, which results in somewhat lower soybean oil exports. More
soybean crush, combined with more production of distillers dried grains (DDG)
from ethanol production, reduces soybean meal prices by about 1 percent during
2002-05 period and nearly 7 percent during 2006-11. DDG in particular replaces
corn, grain sorghum, and soybean meal in the livestock feed rations.

Over the 2002-05 period, the effects of the RFS on farm income for the sector are
minor compared with our baseline, but over 2006-11, the increased demand for
ethanol raises cash receipts for feed grain producers significantly. The RFS
increases net farm income on average by $0.7 billion during 2006-11.
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Increasing the use of ethanol and biodiesel reduces imported energy and is projected to lower the
U.S. trade deficit. The net export value of agricultural commodities plus the decline in the value
of imported oil is projected to lower the trade deficit by a cumulative $4.45 billion during 2002-
11. The RFS is projected to create 13,500 jobs for the U.S. economy as a whole.

The results of this analysis would show even more benefits to the agricultural sector, if the current
USDA baseline had lower projected ethanol demand during the 2002-11 period. The current
USDA baseline assumes 3 billion gallons of grain-ethanol production by 2011 in expectation of 16
States phasing out methyl tertiary butyl ether (MTBE) over the next several years. Ethanol is
assumed to replace MTBE in those States, I hope this work provides the information you
requested. If you have further questions, you or your staff may contact me at (202) 720-4164 or
Roger Conway, Director, OEPNU, at (202) 401-0461,

Sincerely,
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Kok Gl
Keith Collins

Chief Economist
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EFFECTS ON THE FARM ECONOMY OF A RENEWABLE
FUELS STANDARD FOR MOTOR VEHICLE FUEL

This report provides an assessment of the effects on the farm economy of a
renewable fuels standard (RFS) for motor vehicle fuel as proposed in Section 820 of the
“Energy Policy Act of 2002” (Engrossed Senate Amendment), H.R_ 4 (2002 bill), which
specifies an applicable volume of renewable fuel for calendar years 2004-2012. The
analysis also assumes other related provisions of the 2002 bill are in place. The
applicable volume of renewable fuels increases from 2.3 billion gallons in 2004 to 5
billion gallons in 2012. The volume of renewable fuels required under Section 820
cannot be met without expanding ethanol production over the period of 2006-11, above
the levels contained in the Department of Agriculture’s (USDA) baseline projections.

The analysis also assumes expansion of soybean-oil biodiesel use under the 2002
bill’s Section 40B, Credit for Biodiesel Used as Fuel, and Section 2008, Incentives for
Biodiesel The effects of expanded ethanol and soy-biodiesel production on the markets
for corn, sorghum, soybeans, soybean meal, and soybean oil as well as for livestock
prices, farm income, employment and trade are presented below.

Renewable Content of Motor Vehicle Fuel

The 2002 bill would eliminate the oxygenate mandate required by the Clean Air
Act Amendments of 1990 and phase out methyl tertiary butyl ether (MTBE) use, while
increasing renewable fuel use to 5 billion gallons per year by 2012. In general, not later
than 1 year after enactment, the Administration is directed to promulgate regulations
ensuring that gasoline sold or dispensed to U.S. consumers, on an annual average basis,
contams the applicable volume of renewable fuel as specified in Section 820.

Production of ethanol from grain would be less than the applicable levels of
renewable fuel specified in the 2002 bill, because biomass ethanol would receive credit
toward meeting the RFS. One gallon of cellulosic biomass ethanol is considered to be
equivalent to 1.5 gallons of renewable fuel. Biodiesel also receives credit toward
meeting the renewable fuels mandate.

Biodiesel Used As Fuel

The 2002 bill's provision for a credit for biodiesel for meeting the RFS includes a
mixture of virgin vegetable oils, animal fats and nonvirgin vegetable oils with diesel fuel
The biodiesel mixture credit is the sum of the biodiesel mixture rate for each qualified
biodiesel mixture, multiplied by the number of gallons of such mixture.

There are two types of biodiesel identified under Section 40B, Credit for
Bigdiesel Used as Fuel. One type, biodiesel V, is the monoalkyl ester of long chain fatty
acids derived solely from virgin vegetable oils for use in compressional-ignition engines.
Biodiesel V includes esters derived from oils from corn, soybeans, sunflower seeds,
cottonseed, canola, crambe, rapeseed and others. This analysis only examines the use of



soybean oil in biodiesel mixtures, as soybean oil production accounts for 75 percent of
total U.S. vegetable o1l production.

The other type of biodiesel identified under Section 40B, biodiesel NV, is the
monoalkyl ester of long chain fatty acids derived from nonvirgin vegetable oils or animal
fats for use in compressional-ignition engines. This analysis does not analyze the effects
of nonvegetable oils or animal fats used in the production of biodiesel.

Implications for Corn and Sorghum in Ethanol

The volume of renewable fuel as specified in Section 820 is presented in table 1.
Grain ethanol production is projected by subtracting the renewable fuel equivalent of
projected biodiesel and biomass-ethanol use from the total volume of renewable fuel
specified in Section 820, Calendar year biomass-ethanol projections of the Energy
Information Administration (EIA), Annual Energy Outlook 2002, and biodiesel
projections of the Congressional Budget Office, were used to project grain-ethanol use
for crop years 2002-11. Grain ethanol, assumed to be produced from either corn or
sorghum, is projected to increase from 1.85 billion gallons in crop year 2001/02 to 4 43
billion gallons in crop year 2011/12.

USDA’s baseline projections for ethanol production used to develop the
President’s FY 2003 Budget are presented in table 2. Grain-ethanol production would
have to increase above baseline projected levels (which assume continuation of the
oxygenate requirement for reformulated gasoline) beginning in 2006 in order to meet the
RFS. By 2011, grain-ethanol production would have to increase by about 1.4 billion
gallons above the baseline to meet the renewable content of the motor vehicle fuel
requirement of 5 billion gallons in 2012,

Alternatively, the ethanol projections under the 2002 bill could be compared with
projected ethanol production assuming elimination of the oxygenate requirement. Under
that scenario, the 2002 bill would generate much larger increases in ethanol production
and demand for farm commodities for renewable fuel production.

Currently, corn and sorghum used in the production of ethanol account for 93
percent and 7 percent, respectively, of the total ethanol production in the United States.
These percentages are used to project the corn and sorghum used in ethanol production
during 2006-11.

The analysis assumes ethanol production from grains would account for most of
the increase in the renewable fuel supply, with ethanol production from biomass
becoming of greater importance over time. Biomass is not currently used to produce
ethanol in the United States because conversion technologies are not economically
feasible. However, over the next several years, improvements in biomass conversion
technology, which could be spurred by the RFS, may result in biomass becoming a more
competitive and an important renewable fuel source. These technologies could convert
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less expensive feedstocks, such as corn stover, rice straw, sugarcane residue. wood waste.
switch grass, and woody energy crops into ethanol. EIA baseline projections indicate
ethanol produced from biomass could become commercially viable in 2003, with the
amount produced annually steadily increasing from 20 million gallons in 2003 to 255
million gallons in 2012.

The renewable content of motor vehicle fuel program provides credits to any
person that refines, blends, or imports gasoline that contains a quantity of renewable fuel
that is greater than the quantity required under the program. A person who generates
credits may use the credits, or transfer all or a portion to another person, for the purpose
of complying with the program. Section 820 provides credits for biodiesel made from
vegetable oils, nonvegetable oils, and animal fats, if it is used as a fuel.

General Procedures Used to Estimate Farm Economy Effects

ERS’® FAPSIM econometric model is used to estimate changes in major crop and
livestock prices, major crop supply and demand, retail food prices, and net farm income
due to higher farm product under the RFS. USDA’s FY 2003 President’s Budget
baseline assumes that provisions of the Federal Agriculture Improvement and Reform
Act of 1996 (1996 Farm Bill) and the oxygenate requirement for reformulated gasoline
continue through 2011, The baseline includes projections of farm prices, production,
domestic use (including corn use for ethanol), exports, and aggregate farm income for the
period 2002-11.

The 1996 input-output (1-O) multiplier model was used to estimate the direct and
indirect change in employment under the RFS. The I-O model’s multipliers reflect labor
productivity in 1996. To the extent that labor productivity increases over the projected
period, the employment impacts would be smaller than indicated by this analysis. Thus,
the model may overstate the increase in employment resulting from the RFS.

Farm Effects

The RFS would generate an expansion in the domestic use of both ethanol and
biodiesel over the next decade. The analysis assumes that the additional biodiesel would
be manufactured from soybean cil, and the additional ethanol would be produced from
corn and grain sorghum.

Table 2 presents the increase in the demand for agricultural products that would
be required to meet the goals of sections 820 and 40B in the 2002 bill. The demand for
soybean oil increases over the entire period 2002-11 to accommodate the additional use
of biodiesel required by section 40B. However, the RFS would only lead to an increase
in the demand for corn and sorghum over the 2006-11 period.

Feedgrains. Over the 2006-11 period, the expansion in ethanol production leads
to an increase in the use of corn and sorghum for industrial purposes (tables 5 and 6).
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Increased industrial demand leads to higher farm prices for all feed grains. The farm
prices of corn and sorghum both increase on average by 2.9 percent per year during
2006-11, compared with the baseline and are up by 5 percent by the final year of the
analysis period, 2011.

The price increase also leads to a decline in the quantity of corn and sorghum
used for other purposes. Corn exports, for example, decline on average by 1.4 percent
per year below baseline levels during 2006-11. Feed use also declines in response to
higher prices.

The analysis assumes that the additional ethanol produced to satisfy the
requirements of the REFS would be manufactured from corn and sorghum through a dry-
milling process. Distillers’ dried grain (DDG), which is used as animal feed, is
manufactured as a coproduct of ethanol in this production process. The analysis
assumes that the additional production of DDG would displace corn, grain sorghum, and
soybean meal in livestock and poultry feed rations. As a result, feed demand for these
products is reduced because of increased supplies of DDG on the market.

The increase in the feed grain prices also increases the relative profitability of
producing these crops. As a result, producers shift land away from competing crops to
expand their production of feed grains. The area planted to corn and sorghum during
2001-11 period increases on average by (.2 and 0.1 million acres, respectively, above the
baseline (table 7).

Soybeans and soybean products. The increase in the demand for soybean oil to
produce additional biodiesel under the RFS leads to an increase in the domestic price of
soybean oil. Oil prices increase on average by about $0.01 per pound during 2001-05
and by about $0.03 per pound, or about 13 percent, during 2006-11. The price increase
reduces the demand for soybean oil used for purposes other than biodiesel. Exports
decline on average by 149 million pounds during 2001-11. Total domestic use increases
but by less than the amount that is required to meet the additional demand for biodiesel.
For example, even though the quantity of soybean oil used for biodiesel increases by
nearly 960 million pounds in 2011-11 (table 2), total domestic use of soybean oil
increases by only 193 million pounds that same year (table 8), as domestic consumers
reduce use in response to higher prices.

The increased price of soybean oil increases the profitability of crushing soybeans
to produce both oil and meal. As a result, soybean meal production rises (table 9) and
soybean meal prices average 1.1 percent lower during 2001-05 and 6.6 percent lower
during 2006-11.

The increase in the demand for soybean oil also leads to an increase in the price
of soybeans. Soybean prices increase on average by 0.8 percent during 2001-05 and by
0.9 percent during 2006-11. As a result, soybean exports decline slightly (table 10).




The increase in soybean prices also leads to a slight increase in soybean planted
area over the 2001-07 period. However, the area planted to soybeans declines below the
baseline during 2008-11, as farmers shift land into feed grains due to higher relative
returns. Over the 2001-11 period, the area planted to soybeans falls on average by 0.1
million acres below the baseline.

Livestock. Over the 2002-05 period, lower protein feed prices slightly increase
the profitability of producing livestock and poultry. As a result, livestock and poultry
producers expand production and increased supplies lead to lower farm and retail prices
(table 4).

The effects on livestock and poultry prices and returns is not uniform. Poultry
and egg production requires relatively more protein in the feed ration. Thus, lower
protein prices cause larger production and price adjustments for poultry and eges than for
livestock. Broiler prices decline on average by 0.5 percent below the baseline during
2002-05.

During 2006-11, soybean meal prices continue to decline, while feed grain prices
increase. Poultry and egg producers continue to benelit from lower feed prices over this
period. For livestock producers, higher feed grain prices tend to offset lower soybean
meal prices, leaving feed costs nearly unchanged. During 2006-11, broiler prices
decrease on average by 1.8 percent as production expands, whereas steer prices remain
virtually unchanged on average as production remain essentially unchanged.

Farm Program Spending

Higher program crop prices under the RES would reduce farm program spending.
This analysis is based on USDA's FY 2003 President’s Budget baseline, which was
published in February 2002, and assumes continuation of the 1996 Farm Bill provisions.
Nevertheless, the estimates illustrate the potential effects that the RFS could have on
future farm program spending. Higher soybean prices during the 2001-11 period reduce
Commodity Credit Corporation (CCC) outlays associated with the soybean marketing
assistance loan program on average by about $55 million during FY 2002-11.

CCC outlays associated with the marketing loan program for feed grains remain
largely unaffected because the baseline projections indicate little budgetary exposure for
these crops during 2002-11 under the 1996 Farm Bill provisions. However, slightly
higher prices for rice and upland cotton result in lower outlays for these erops. Total
CCC outlays associated with the marketing assistance loan program decline on average
by about 565 million per year over the 2002-11 period.

Under the 2002 Farm Bill, higher prices for program crops and soybeans would
lead to lower outlays associated with the marketing assistance loan program and lower
counter-cyclical payments. Since the analysis only the estimates the effects of higher
prices on marketing assistance loan program outlays, the analysis likely understates the

5




decline in CCC outlays that would occur under the RFS and the 2002 Farm Bill's
provisions.

Farm Income

During 2002-03, the effects of the RFS on farm income are minor. The primary
markets affected during this period are soybeans and soybean products. Although
soybean prices increase, leading to higher cash receipts, higher prices also reduce
marketing loan program benefits, leaving farm income essentially unchanged.

Owver the 2006-11 period, the marketing loan program is projected to be less
important to soybean producers as a source of income. In addition, the increase in
demand for ethanol also increases cash receipts for feed grains. During 2006-11, the RFS
increases net farm income on average by $0.7 billion a year.

Trade Effects

Higher prices for feed grains, soybeans, and soybean oil resulting from the
increase in demand for ethanol and biodiesel increases the cumulative value of U.S.
agricultural exports by $1.15 billion during 2001-11 (table 12). The export value of
grains and feeds increase by about $0.6 billion, and the export value of oilseeds and
products, and livestock and animal products increases by about $0.27 and $0.3 billion,
respectively.

Ethanol made from corn and sorghum and biodiesel made from soybean oil
displace imported oil. To estimate the effect of this displacement on the U.S. balance of
trade, the projected increase in ethanol and biodiesel production were converted to the
BTU equivalency of gasoline and diesel fuel. The 1.6 billion gallons of corn and
biomass ethanol needed to meet projected ethano! use in 2011 would displace an
estimated 988 million gallons of gasoline. The 25 million gallons of soybean oil needed
to meet projected biodiesel use in 2011 would displace about 22 million gallons of diesel
fuel, and the increase in ethanol and biodiesel production would replace about 3.9 billion
gallons of gasoline and diesel fuels, or an estimated $3.3 billion in imports over the
2001-2011 period (table 12).

Employment Effects

The employment model estimates the number of new jobs that could be created
from expanding ethanol and biodiesel production. Employment changes that might occur
outside of the farm economy are not estimated. For example, if ethanol production leads
to reduced domestic fuel production or higher taxes to replace reduced gasoline excise
tax revenues, there could be employment effects that would offset some of the positive
employment effects identified in this section.



The increase in ethanol production and its associated farm economy effects are
projected to create an estimated 13,500 jobs, with 23 percent of them arising in farming,
21 percent in food processing, and 56 percent in the nonfood sectors. Within farming,
employment in feed grains increases by 4.160 jobs offset by declines of 320 jobs in
oilseeds and 790 jobs in the livestock sectors. In food processing, an increase of 3,210
Jobs in the ethanol sector is augmented by an increase of 260 jobs in poultry and dairy
processing and offset by a decline of 460 jobs in meat processing. Employment in
services rises by almost 4,800 jobs, trade and transportation by 1,530 jobs, and
manufacturing by 1,100 jobs.
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