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Biofuel Policies and Programs

Major Findings:

Traditional
biofuels continue
to serve a useful
purpose, but the
state needs to
rethink its
subsidy programs
and increase its
planning for
advanced biofuels
like cellulosic
ethanol.

Corn-based ethanol and soy biodiesel
help reduce the consumption of
petroleum and other fossil fuels, but
their overall ability to reduce
dependence on fossil fuels is
constrained by land resources and
other considerations.

The environmental impacts of corn-
based ethanol and soy biodiesel are
unclear in some respects and more
complicated than is often
acknowledged by both supporters
and detractors of these biofuels.

The environmental impacts of corn-
based ethanol and soy biodiesel are
relatively modest at the production
levels that are achievable nationwide
without a large increase in the land
devoted to their production.

Cellulosic ethanol appears capable of
greater energy savings and better
environmental impacts than corn-
based ethanol, but it is just beginning
to be produced at pilot and
demonstration facilities. Algae-
based biodiesel is believed to have
promise, but it is still in the research
and development stage.

The state’s subsidy programs are not
generally designed to maximize the
energy and environmental benefits of
biofuels, although some corn ethanol
producers in the state have
implemented technology that
significantly reduces fossil fuel use
and greenhouse gas emissions.

e The producer payment program,
while very helpful in stimulating
corn-based ethanol production in the
1980s and 1990s, has continued to
provide subsidies even when
producers made large profits.

e Although the financial condition of
the ethanol industry has deteriorated
during the last year, maintaining the
producer payment program may have
little effect on future ethanol
production.

Recommendations:

e The Legislature should consider
ending the producer payment
program for corn-based ethanol and
redirecting the funds to programs
designed to further reduce fossil fuel
energy use and greenhouse gas
emissions.

e The Department of Employment and
Economic Development should not
use the JOBZ program for biofuel
plants unless they need subsidies and
offer significant energy and
environmental benefits.

e The Environmental Quality Board
(EQB) and its member agencies
should examine what land could be
used to grow biomass for cellulosic
ethanol production and how the
biomass could be grown and
harvested with minimal
environmental impact.

The full report is available at www.auditor.leg.state.mn.us/ped/2009/biofuels.htm

Room 140, 658 Cedar Street, St. Paul, MN 55155-1603 * Tel: 651-296-4708 ¢ Fax: 651-296-4712 * E-mail: auditor@state.mn.us


mailto:auditor@state.mn.us

BIOFUEL POLICIES AND PROGRAMS

Traditional
biofuels reduce
the consumption
of petroleum and
other fossil fuels,
but are limited in
their overall
ability to replace
petroleum-based
fuels.

Report Summary

Minnesota has been a leader in
requiring the use of ethanol in gasoline
and biodiesel in diesel fuels. The state
currently requires nearly all gasoline
sold in the state to contain 10 percent
ethanol and nearly all diesel fuel for
motor vehicles to include 2 percent
biodiesel. State law calls for the
ethanol blend percentage to increase to
20 percent in 2013 provided the
Environmental Protection Agency
(EPA) approves its use in motor
vehicles. The state’s biodiesel blend
rate is scheduled to increase to 5
percent in May 2009, with subsequent
increases for warm weather months in
2012 and 2015.

The federal government has long
subsidized the use of ethanol and
approved a tax credit for blending of
biodiesel in 2004. The state’s main
program for subsidizing ethanol
producers has been a producer payment
program, which began in 1987. In
addition, the state’s Job Opportunity
Building Zones (JOBZ) program has
provided tax breaks for more recently
built ethanol plants and several
biodiesel facilities.

Corn-based ethanol and soy biodiesel
reduce fossil fuel energy
consumption, but the fossil fuel
energy savings are limited due to
land constraints and other
considerations.

In general, corn-based ethanol and soy
biodiesel provide more energy than the
fossil fuel energy used to produce them.
For each gallon of pure corn-based
ethanol (E100), the fossil fuel
savings—including petroleum, natural
gas, and coal—are the equivalent of the
energy content in 0.26 to 0.37 gallons
of gasoline. A gallon of pure soy
biodiesel (B100) has fossil fuel savings
equal to the energy content in 0.83
gallons of diesel fuel. If only petroleum
savings are considered, a gallon of
E100 saves about 0.69 gallons of

gasoline, while a gallon of B100
replaces 0.96 gallons of diesel fuel.

The overall petroleum savings from
corn-based ethanol and soy biodiesel
are limited, however, by land and other
constraints. About 31 percent of the
corn crop and 7 percent of the soybean
crop harvested in the United States in
2008 is expected to be used for
biofuels. These usage levels have
raised concerns about the impact of
biofuels on world food supplies and
prices. Yet, we estimate that only 5.2
percent of gasoline use and 0.6 percent
of diesel use would be replaced by
these biofuels in 2009.

Future growth in crop and biofuel
yields will probably allow corn ethanol
and soy biodiesel to replace a greater
percentage of gasoline and diesel fuel
use. By 2020, only a slight increase in
the land used to make corn-based
ethanol in 2008 would be needed to
power all motor vehicles in the nation
with E10. But that level of biofuel
consumption would replace only 7
percent of gasoline use. Nationwide B2
usage is not achievable using soybeans
alone without a major increase in
acreage used for soy biodiesel. To
achieve nationwide use of E20 and B5
by 2020 would require about two-thirds
of all of the land planted with corn in
2008 and slightly more than half of all
the land planted with soybeans. While
Minnesota could achieve these higher
levels of biofuel consumption using
traditional biofuels, their achievement
at the national level depends on
developing more advanced biofuels like
cellulosic ethanol and algae-based
biodiesel.

Certain environmental impacts of
corn-based ethanol and soy biodiesel
are unclear, particularly their impact
on greenhouse gas emissions.

A number of studies have concluded
that corn-based ethanol and soy
biodiesel reduce greenhouse gas
emissions. An Argonne National
Laboratory analysis found that the
average reduction in greenhouse gas



SUMMARY

The environ-
mental impacts
of biofuels are
unclear in a
number of
respects.

emissions was 19 percent for E100,
which is about 2 percent for E10,
compared with gasoline. The average
reduction for Minnesota is probably
somewhat higher due to its reliance on
petroleum from Canadian oil sands and
the implementation of fossil fuel saving
technology by three ethanol plants.
Studies of pure biodiesel estimate
greenhouse gas reductions between 41
and 94 percent compared with diesel
fuel. For B2 blends, the reduction is
between 1 and 2 percent.

These studies have been criticized for a
number of reasons. The greatest
attention has been paid to land use
impacts, since significant amounts of
greenhouse gases may be emitted when
non-cropland is converted to corn and
soybean production. If biofuel
production expands quickly and
requires more land for corn and
soybeans, emissions from land
conversion could offset the reductions
from biofuel use for many years.
Indirect land use changes could occur in
other countries if commaodity price
increases spurred by biofuel use cause
land conversions elsewhere.

Biofuel expansion may have had a
modest impact on land use in the
United States. Since 2001, the amount
of corn used for ethanol has expanded
more than 400 percent and has
consumed all of the increase in corn
production even after accounting for the
distillers grains that are a by-product of
ethanol production. The acres used for
corn and soybeans have grown 8
percent since 2001.

This issue has been controversial in part
because the estimated land use impacts
are based on projections, not actual land
use changes, both in the United States
and in other countries. The EPA is
currently developing regulations that
will determine whether, after
considering land use impacts, various
biofuels meet the greenhouse gas
reductions required by federal law for
advanced biofuels and corn ethanol
produced at new plants.

Similarly, the impacts of corn and
soybean production on water quality
may depend on land use impacts. If
biofuel expansion increases the number
of acres planted with corn or soybeans,
there will likely be an increase in the
amount of fertilizers and pesticides that
reach surface waters or groundwater
supplies. But if biofuel expansion
occurs without the need for additional
land, there may be no marginal impact
on water quality from crop production.

The impact of corn-based ethanol on
various air pollutants is also subject to
dispute. Total life-cycle emissions of
five key air pollutants are higher for
ethanol than gasoline, but urban
emissions are lower. As a result, it has
been generally believed that corn-based
ethanol has a positive impact since
overall air pollution levels are higher in
urban areas. A recent study casts doubt
on this conclusion at least for
particulate matter. The study found
greater overall health problems from
particulate matter when ethanol is used
instead of gasoline. The study used
EPA models to measure the incidence
of particulate matter and the health
impacts.

Studies suggest that cellulosic ethanol
will provide greater energy savings
and better environmental results
than corn-based ethanol, but some
uncertainties remain.

Preliminary estimates indicate that,
compared with corn-based ethanol,
cellulosic ethanol would reduce overall
fossil fuel consumption, provide greater
reductions in greenhouse gas emissions,
and require significantly less fertilizers
and pesticides. Biomass for cellulosic
ethanol would come from forest
residues, corn cobs or other portions of
the corn plant, and dedicated energy
crops like switchgrass, prairie grasses,
or willow and poplar trees.
Furthermore, grasses and trees may be
grown on marginal land that is not
suitable for traditional crop production.

However, cellulosic ethanol is in the
pilot project stage and is not yet being
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Additional study
Is needed on the
potential land use
and environ-
mental impacts of
cellulosic ethanol.

The Legislature
should consider
ending the
producer
payment program
and redirecting
the funds to
efforts designed to
further reduce
fossil fuel energy
consumption and
greenhouse gas
emissions.

produced commercially. There is
considerable uncertainty about how
cellulosic ethanol will be produced and
whether it can be economically
competitive even with the federal tax
credit that began in 2009. Cellulosic
ethanol can also have adverse impacts
on greenhouse gas emissions if the
biomass is produced on land previously
used for traditional crop production.
There are also concerns about whether
growing biomass on marginal lands
means that lands will be removed from
the Conservation Reserve Program with
adverse impacts on the environment
and wildlife.

The state’s subsidy programs for
biofuels are not designed to maximize
the energy and environmental
benefits of biofuels.

The producer payment program was
instrumental in spurring the early
growth of the state’s ethanol industry.
However, the program is not designed
to maximize overall energy savings or
reduce environmental impacts and may
no longer have much impact on overall
ethanol production. While several
producers have implemented significant
energy and environmental
improvements to reduce natural gas or
electricity costs, the state’s producer
payment program had little impact on
those decisions. Ethanol plants
constructed in recent years have
received JOBZ tax breaks. However,
some of these plants were built during
very favorable economic conditions and
may not have even needed subsidies.

Additional energy and environmental
savings are possible in the future either

by developing a cellulosic ethanol
industry or through additional
improvements to existing corn ethanol
plants. However, the largest subsidy
programs are not designed for these
purposes. A small grant program
administered by the Next Generation
Energy Board has recently provided
some funds for these and related
purposes, but its funds are small
compared with the other programs.

Furthermore, the producer payment
program has paid $93 million over the
last five years to companies that have
earned profits of $619 million over this
period. While financial conditions for
ethanol producers have deteriorated in
the past year, it is unlikely that
maintaining these payments will
influence production decisions. The
subsidies are only a little more than 1
percent of sales.

Legislators should look carefully at this
program in light of the current budget
deficit and the state’s goals of reducing
energy consumption and greenhouse
gas emissions. About $44 million is
scheduled to be spent on the producer
payment program from fiscal year 2010
through 2012.

The Next Generation Energy Board has
funded a number of studies and
demonstration projects that will
increase knowledge about the potential
for cellulosic ethanol. But more
attention and funding is needed to
achieve a better understanding of the
potential sources and supplies of
biomass for cellulosic ethanol
production, as well as the potential land
use and environmental impacts.

Summary of Agency Responses

In a letter dated April 9, 2009, Agriculture Commissioner Gene Hugoson wrote: “We commend your staff for their

comprehensive review and thoughtful analyses of the complex energy, environmental and economic issues

associated with biofuels production and use.” However, he disagreed with the recommendation to terminate the
producer payment program and emphasized the “profoundly positive impact” that Minnesota’s ethanol program
has had on the state’s economy.

In a letter dated April 10, 2009, Natural Resources Commission Mark Holsten wrote: ““The report recognizes the
complexities surrounding biofuel production....” He also expressed support for the recommendation that the
Environmental Quality Board study potential agricultural sources of biomass.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.49000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 100
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.49000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth 2
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


