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What GAO Found

To meet the RFS, domestic biofuels production must increase significantly,
with uncertain effects for agriculture and the environment. For agriculture,
many experts said that biofuels production has contributed to crop price
increases as well as increases in prices of livestock and poultry feed and, to a
lesser extent, food. They believe that this trend may continue as the RFS
expands. For the environment, many experts believe that increased biofuels
production could impair water quality—by increasing fertilizer runoff and soil
erosion—and also reduce water availability, degrade air and soil quality, and
adversely affect wildlife habitat; however, the extent of these effects is
uncertain and could be mitigated by such factors as improved crop yields,
feedstock selection, use of conservation techniques, and improvements in
biorefinery processing. Except for lifecycle greenhouse gas emissions, EPA is
currently not required by statute to assess environmental effects to determine
what biofuels are eligible for inclusion in the RFS. Many researchers told GAO
there is general agreement on the approach for measuring the direct effects of
biofuels production on lifecycle greenhouse gas emissions but disagreement
about how to estimate the indirect effects on global land use change, which
EPA is required to assess in determining RF'S compliance. In particular,
researchers disagree about what nonagricultural lands will be converted to
sustain world food production to replace land used to grow biofuels crops.

The Volumetric Ethanol Excise Tax Credit (VEETC), a 45-cent per gallon
federal tax credit, was established to support the domestic ethanol industry.
Unless crude oil prices rise significantly, the VEETC is not expected to
stimulate ethanol consumption beyond the level the RFS specifies this year.
The VEETC also may no longer be needed to stimulate conventional corn
ethanol production because the domestic industry has matured, its processing
is well understood, and its capacity is already near the effective RF'S limit of
15 billion gallons per year for conventional ethanol. A separate $1.01 tax credit
is available for producing advanced cellulosic biofuels.

The nation faces several key challenges in expanding biofuels production to
achieve the RFS’s 36-billion-gallon requirement in 2022. For example, farmers
face risks in transitioning to cellulosic biofuels production and are uncertain
whether growing switchgrass will eventually be profitable. USDA’s new
Biomass Crop Assistance Program may help mitigate these risks by providing
payments to farmers through multi-year contracts. In addition, U.S. ethanol
use is approaching the so-called blend wall—the amount of ethanol that most
U.S. vehicles can use, given EPA’s 10 percent limit on the ethanol content in
gasoline. Research has been initiated on the long-term effects of using 15
percent or 20 percent ethanol blends, but expanding the use of 85 percent
ethanol blends will require substantial new investment because ethanol is too
corrosive for the petroleum distribution infrastructure and most vehicles.
Alternatively, further R&D on biorefinery processing technologies might lead
to price-competitive biofuels that are compatible with the existing petroleum
distribution and storage infrastructure and the current fleet of U.S. vehicles.
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Executive Summary

Purpose

For the past several decades, the United States has enjoyed relatively
inexpensive supplies of crude oil, which has accounted for almost all of
the energy consumed for transportation. However, this reliance on
petroleum for transportation makes the U.S. economy vulnerable to even
minor disruptions in the global crude oil supply, harms U.S. balance of
payments in trade, and contributes to greenhouse gas emissions—
primarily carbon dioxide, methane, and nitrous oxide—which has resulted
in global climate change with potentially damaging long-term effects. The
federal government has promoted biofuels as an alternative to petroleum-
based fuels since the 1970s, and production of the most common U.S.
biofuel—ethanol from corn starch—reached 9 billion gallons in 2008. The
Energy Policy Act of 2005 created a Renewable Fuel Standard (RFS) that
generally required gasoline and diesel in the United States' to contain 4
billion gallons of renewable fuels, such as ethanol and biodiesel, in 2006
and 7.5 billion gallons in 2012.” The Energy Independence and Security Act
(EISA) of 2007 expanded the RFS by requiring that U.S. transportation fuel
contain 9 billion gallons of renewable fuels in 2008 and increasing annually
to 36 billion gallons in 2022.” The 36-billion-gallon total must include at
least 21 billion gallons of advanced biofuels—defined as renewable fuels
other than ethanol derived from corn starch that meet certain criteria—
and can include up to 15 billion gallons of conventional biofuels—defined
as ethanol derived from corn starch. EISA requires that most advanced
biofuels (at least 16 billion of the 21-billion-gallon total) be produced from
cellulosic materials, or feedstocks, including perennial grasses, crop
residue, and the branches and leaves of trees. However, advanced biofuels
are at the earliest stages of being commercially produced in the United
States, and a number of logistical and technical challenges must still be
overcome before they are economically viable. In addition, some research

"Under the act, the RF'S applies to transportation fuel sold or introduced into commerce in
the 48 contiguous states. However, the Administrator of the Environmental Protection
Agency (EPA) is authorized, upon a petition from Alaska or Hawaii, to allow the RF'S to
apply in that state. On June 22, 2007, Hawaii petitioned EPA to opt into the RFS, and the
Administrator approved that request. For the purposes of this report, statements that the
RFS applies to U.S. transportation fuel refer to the 48 contiguous states and Hawaii.

*Pub. L. No. 109-58, §1501 (2005). The act authorizes the EPA Administrator, in consultation
with the Secretaries of Agriculture and Energy, to waive the RFS levels established in the
act, by petition or on the Administrator’s own motion, if meeting the required level would
severely harm the economy or environment of a state, a region, or the United States or
there is an inadequate domestic supply. Throughout this report, the RF'S levels established
in the act are referred to as requirements, even though these levels could be waived by the
EPA Administrator.

*Pub. L. No. 110-140, § 201 (2007).
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Executive Summary

in recent years has questioned the extent to which corn starch ethanol, as
compared with gasoline, reduces lifecycle greenhouse gas emissions that
occur during the process of growing, harvesting, and transporting the
feedstock; producing the biofuel; and using the biofuel in a vehicle. Some
research has also identified other adverse environmental effects from
producing corn for ethanol.

The Chairman of the Senate Committee on Environment and Public Works
and Senator Susan M. Collins asked GAO to assess several issues related
to increased U.S. production of ethanol and other biofuels. Specifically,
this report examines (1) the known agricultural and related effects of
increased biofuels feedstock production in the United States; (2) the
known environmental effects of increased feedstock cultivation and
conversion and biofuels use in the United States; (3) the results,
assumptions, and limitations of key scientific analyses of the lifecycle
greenhouse gas effects of biofuels produced from different feedstocks; (4)
federal support for developing a domestic biofuels industry; (5) federal
funding for advanced biofuels research and development (R&D); and (6)
key challenges in meeting the RFS’s specified levels.

To assess the effects of increased biofuels production, GAO used a
snowball sampling technique that identified 62 studies on the agricultural
effects, 62 articles on the environmental effects, and 46 articles on the
lifecycle greenhouse gas effects published in scientific journals and
government publications. Next, GAO identified recognized experts in each
field, in collaboration with the National Academy of Sciences, and
interviewed them using a semistructured interview format. In addition,
GAO interviewed program managers, scientists, economists, researchers,
and other staff from the Departments of Agriculture (USDA), Energy
(DOE), the Interior, and the Treasury; the Environmental Protection
Agency (EPA); the National Science Foundation; and the Department of
Commerce’s National Oceanic and Atmospheric Administration. To assess
federal support for developing a domestic biofuels industry, GAO obtained
Treasury data on federal tax expenditures, reviewed relevant economic
literature, and interviewed cognizant federal officials and academic and
government economists. GAO applied conventional economic reasoning in
analyzing the incidence of tax credits. To assess federal funding support
for advanced biofuels R&D, GAO obtained DOE, USDA, and EPA data on
their obligations for R&D and loan guarantees for fiscal years 2005 through
2008 and interviewed cognizant agency officials. To assess key challenges
in meeting the RFS’s requirements, GAO reviewed relevant documents,
including federal and industry reports; interviewed federal agency officials
and scientists, and representatives of nongovernmental organizations and
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Executive Summary

Background

industry associations. In doing this work, GAO conducted site visits at
DOE’s National Renewable Energy Laboratory, Argonne National
Laboratory, and Oak Ridge National Laboratory and USDA’s National
Center for Agricultural Utilization Research and Eastern Regional
Research Center. See chapter 1 for a more detailed discussion of GAO’s
methodology.

Biofuels, such as ethanol and biodiesel, are an alternative to petroleum-
based transportation fuels and are produced from renewable sources such
as corn, sugar cane, and soybeans. In 2008, the United States consumed
about 138 billion gallons of gasoline and about 10 billion gallons of
biofuels, primarily ethanol. Ethanol, the most common U.S. biofuel, is
mainly used as a gasoline additive in blends of about 10 percent ethanol
and 90 percent gasoline, known as E10, which is available in most states. A
relatively small volume is also blended at a higher level called E85—a
blend of 85 percent ethanol and 15 percent gasoline—which can only be
used in specially designed vehicles, known as flexible-fuel vehicles, that
can use either gasoline or E85 for fuel. About 98 percent of domestic
ethanol is made from corn grown in the Midwest. The corn starch can be
converted relatively easily into sugar and then fermented and distilled into
ethanol.

The RFS requires that U.S. transportation fuels in 2022 contain 36 billion
gallons of biofuels. To be eligible for consideration under the RFS,
renewable fuels produced by biorefineries that begin construction after
EISA’s enactment on December 19, 2007, must generally achieve at least a
20 percent reduction in lifecycle greenhouse gas emissions as compared
with petroleum fuels. However, advanced biofuels and biomass-based
diesel must generally achieve at least a 50 percent reduction in lifecycle
greenhouse gas emissions relative to baseline petroleum fuels, while
cellulosic biofuels must generally achieve at least a 60 percent reduction,
regardless of when the biorefinery producing the fuel was constructed.*
Currently, EPA determines a biofuel’s eligibility under the RFS based, in
part, on its lifecycle greenhouse gas emissions. However, after 2022, EISA
requires that EPA, in coordination with DOE and USDA, establish the RF'S

*While EISA specifies the reductions in lifecycle greenhouse gas emissions that each type
of renewable fuel must achieve, it also authorizes EPA to adjust the required reductions if
the specified reduction is not commercially feasible for fuels made using a variety of
feedstocks, technologies, and processes. EPA’s proposed rule, if finalized, would adjust the
reduction for advanced biofuels to 44 or 40 percent. 74 Fed. Reg. 24904 (May 26, 2009).
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Executive Summary

Principal Findings

based, in part, on the impact of the production and use of renewable fuels
on the environment, including on air quality, wildlife habitat, water quality,
and water supply. EPA is undertaking some of these analyses and included
a partial assessment of water and air impacts in the preamble to the
proposed RFS rulemaking, published on May 26, 2009, even though this
information is currently not used to determine which biofuels are eligible
for consideration under the RFS.

Also, at least 16 billion of the 36 billion gallons of biofuels required in 2022
are to be made from such cellulosic feedstocks as perennial grasses, crop
residue, and wood waste. Cellulosic feedstocks are diverse. Some
feedstocks are abundant and relatively inexpensive, and their use could
greatly expand biofuel production. These feedstocks might also raise farm
income, reduce greenhouse gas emissions, and improve water quality as
compared with conventional corn starch ethanol. However, at present, the
technology to economically grow, harvest, and transport cellulosic
feedstocks is untested on a large scale. In addition, most of the energy in
plant and tree biomass is locked away in complex cellulose and
hemicellulose molecules, and technologies to produce biofuels from this
type of feedstock economically are still being developed. Some cellulosic
biorefineries are piloting the use of biochemical processes in which
microbes and enzymes break down complex plant molecules to produce
ethanol, while others are piloting the use of thermochemical processes,
which use heat and chemical catalysts to turn plant material into a liquid
that more closely resembles petroleum.

Biofuels Production Has
Had Mixed Effects on U.S.
Agriculture, but the Effects
of Expanded Production
Are Less Certain

Biofuels production has had mixed effects on U.S. agriculture with regard
to land use, crop selection, livestock production, rural economies, and
food prices. For example, the increasing demand for corn for ethanol
production has contributed to higher corn prices, provided economic
incentives for some producers to devote additional acres to corn
production, and resulted in reduced production of other crops, such as
soybeans and cotton. While higher corn prices have created additional
income for corn producers, they have also increased feed costs for
livestock producers. At the same time, the number of biorefineries
producing ethanol or other biofuels has grown considerably, offering new
employment opportunities in rural communities as well as a boost to local
commerce and tax revenues, although experts’ views on the magnitude
and permanence of these benefits varies. In addition, according to USDA
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Executive Summary

and other sources, the increasing use of corn for ethanol production,
among other factors such as high energy costs and tight global grain
supplies, likely contributed to higher retail food prices by increasing the
price of corn used for food processing and animal feed. The potential
future effects of expanded biofuels production, including production of
new energy crops for advanced biofuels, are uncertain but could be
significant, particularly to the extent these new crops affect the
production of other crops and livestock. Some USDA farm, forest,
conservation, and extension programs could potentially support the
transition to cellulosic feedstock production, although changes may be
needed for these programs to “level the playing field” in light of the
support they already provide for the production of food and feed crops.

Increased Biofuels
Production Could Have a
Variety of Environmental
Effects, but the Magnitude
Is Largely Unknown

The increased cultivation of corn for ethanol, its conversion into biofuels,
and the storage and use of these fuels could affect water supply, water
quality, air quality, soil quality, and biodiversity, but future movement
toward cellulosic feedstocks could reduce some of these effects. Corn is a
relatively resource-intensive crop, requiring significant amounts of
fertilizer and pesticide applications and additional water to supplement
rainfall, depending on where the crop is grown. As a result, some experts
believe that increased corn starch ethanol production may result in the
cultivation of corn on arid lands that require irrigation, contributing to
additional ground and surface water depletion in water-constrained
regions. In addition, some experts believe additional corn production will
lead to an increase in fertilizer and sediment runoff, impairing streams and
other water bodies. Furthermore, experts believe that as cultivation of
some crops such as corn for biofuels production increases,
environmentally sensitive lands currently enrolled in conservation
programs may be moved back into production, thereby increasing
cultivation of land that is susceptible to erosion and decreasing available
habitat for threatened species. However, some of these effects on water
quality and habitat may be mitigated by the use of certain agricultural
conservation practices. In the future, farmers may also adopt cellulosic
feedstocks, such as switchgrass and crop residues, which could reduce
water and land-use effects relative to corn. In addition, the process of
converting feedstock into biofuels may also adversely affect water supply,
water quality, and air quality as more biorefineries move into production.
For example, biorefineries require water for processing biofuels and will
need to draw from existing water resources, which are limited in some
potential production areas. However, the effects will depend on the
location and size of the facility and the feedstock used. Finally, the storage
and use of certain ethanol blends may pose other environmental problems,
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such as leaks in underground storage tanks that are not certified to store
such blends and increased emissions of certain air pollutants when
ethanol is used in most cars; however, less is known about the extent of
these effects. Although EPA included a partial assessment of water and air
effects in the preamble of its May 2009 RF'S proposed rulemaking, EISA
does not require EPA to determine what fuels are eligible for
consideration under the RF'S based on their lifecycle environmental
effects, apart from greenhouse gas emissions.

Researchers Disagree on
How to Account for
Indirect Land-Use Changes
in Estimating the Lifecycle
Greenhouse Gas Effects of
Biofuels Production

Twelve key scientific studies that GAO reviewed provided a wide range of
estimates on the lifecycle greenhouse gas emissions of biofuels relative to
fossil fuels—from a 59 percent reduction to a 93 percent increase in
emissions for conventional corn starch ethanol, a 113 percent reduction to
a 50 percent increase for cellulosic ethanol, and a 41 percent to 95 percent
reduction for biodiesel. Most of the studies found that corn starch ethanol
achieves some greenhouse gas reduction benefits and that cellulosic
ethanol is likely to be more beneficial. Different assumptions about the
agricultural and energy inputs used in biofuel production and how to
allocate the energy used in this production to co-products, such as
distiller’s grains, primarily explain why the greenhouse gas emission
estimates among these studies varied. However, most of these studies did
not attempt to account for the effect of increased biofuels production on
indirect land-use changes—converting nonagricultural lands elsewhere in
the world to replace agricultural land used to grow biofuels crops to
maintain world production of food, feed and fiber crops—even though it is
widely recognized that land-use changes could be the most significant
source of lifecycle greenhouse gas emissions associated with biofuels
production. Three studies that have addressed indirect land-use changes in
their methodologies each reported that biofuels had a net increase in
greenhouse gas emissions relative to fossil fuels and concluded that
indirect land-use changes, in fact, eliminate the greenhouse gas reduction
benefits associated with corn starch ethanol, biodiesel, and even cellulosic
biofuels when produced from certain feedstocks.

Many of the lifecycle analysis researchers GAO interviewed stated there is
general consensus on the approach for measuring the direct effects of
increased biofuels production, but disagreement about assumptions and
assessment methods for estimating the indirect effects of global land-use
change. EPA is required to assess significant greenhouse gas emissions
from land-use change because only biofuels that achieve certain lifecycle
emission reductions relative to petroleum fuels are eligible for
consideration under the RFS. In particular, researchers disagree about
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what nonagricultural lands will be converted to maintain world production
of food, feed, and fiber crops. Although research for measuring indirect
land-use changes as part of the greenhouse gas analysis is only in the early
stages of development, EISA directed EPA to promulgate a rule to
determine the lifecycle greenhouse gas emissions of biofuels included in
the RF'S, including significant emissions from land-use changes. Several
researchers told GAO that the lack of agreement on standardized lifecycle
assumptions and assessment methods, combined with key information
gaps in such areas as feedstock yields and domestic and international
land-use data, greatly complicate EPA’s ability to promulgate this rule.

Federal Tax Credits, the
RFS, and the Ethanol Tariff
Have Primarily Supported
Conventional Corn Starch
Ethanol

The federal government has supported the development of a domestic
biofuels industry primarily though tax credits, the RFS, and a tariff on
ethanol imports. The Energy Tax Act of 1978, among other things,
provided tax incentives designed to stimulate the production of ethanol
for blending with gasoline, which were restructured as the Volumetric
Ethanol Excise Tax Credit (VEETC) in 2005.” Subsequently, in December
2007, EISA expanded the RFS by substantially increasing its annual biofuel
volume requirements, including up to 9 billion gallons of conventional
corn starch ethanol in 2008 and up to 15 billion gallons of conventional
corn starch ethanol in 2015. As a result, the VEETC’s annual cost to the
Treasury in forgone revenues could grow from $4 billion in 2008 to $6.75
billion in 2015 for conventional corn starch ethanol, even though the 2008
Farm Bill reduced the VEETC from 51 cents to 45 cents per gallon for
ethanol starting in 2009. The United States also controls ethanol imports,
which qualify for the VEETC, by imposing a tariff of 54 cents per gallon
plus 2.5 percent of the ethanol’s value. However, two of these tools—the
VEETC and the RFS—can be duplicative with respect to their effects on
ethanol consumption. Because U.S. ethanol consumption is unlikely to
exceed the 10.5 billion gallons allowed under the RFS in 2009, unless
crude oil prices rise significantly, GAO and others have found that under
current market conditions the VEETC does not stimulate additional
ethanol consumption. In addition, the processing technology for the
conventional corn starch ethanol industry is mature and its production
capacity is nearing the effective RF'S limit of 15 billion gallons per year for
conventional ethanol beginning in 2015. In light of this situation, some
recent studies have suggested that the VEETC be terminated or phased out

’The tax credit is paid to the crude oil refiners or gasoline wholesalers that blend the
ethanol with gasoline.
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or be revised by, for example, modifying it to provide a stimulus when
crude oil prices are low but reducing its size when crude oil prices rise.
The economists GAO interviewed noted that removing the VEETC would
affect motor fuel blenders, consumers, and biofuels producers differently,
depending upon market conditions. For example, one economist stated
that when the RF'S causes biofuels consumption to be higher than it
otherwise would be, most of the VEETC’s benefits go to consumers with
lower crude oil prices and go to producers with higher crude oil prices.
Another economist said that motor fuel blenders would likely lose if the
VEETC were removed, but the exact impacts would depend on supply and
demand elasticities.

In addition to the VEETC, which predominantly benefits conventional
corn starch ethanol, the Congress has provided tax credits of $1 per gallon
for producing or blending advanced biodiesel and $1.01 per gallon for
producing cellulosic biofuels. Both biodiesel and cellulosic biofuels have
high production costs that have limited their ability to compete in fuel
markets. To date, these tax credits have predominantly supported
biodiesel production because only small amounts of cellulosic biofuels are
currently being produced. The RFS requirement for biodiesel rises from at
least 500 million gallons in 2009 to at least 1 billion gallons in and beyond
2012 and for cellulosic biofuels rises from at least 100 million gallons in
2010 to at least 16 billion gallons in 2022.

Federal R&D Mainly
Supports the Development
of Advanced Cellulosic
Biofuels

DOE and USDA, the principal federal sponsors of biofuels R&D, obligated
about $500 million to develop advanced cellulosic biofuels in fiscal year
2008. In February 2009, the American Recovery and Reinvestment Act of
2009 appropriated $800 million to DOE for biomass-related projects, and in
March 2009 the Omnibus Appropriation Act, 2009, appropriated $217
million for DOE’s biomass and biorefinery systems R&D program. A
substantial portion of DOE’s funding supports its Integrated Biorefineries
Program, which seeks to demonstrate technologies for using a wide
variety of cellulosic feedstocks and operating profitably once construction
costs are covered, and R&D on next-generation cellulosic feedstocks, such
as algae. USDA'’s biofuels R&D seeks, among other things, to develop
practices and systems that maximize the sustainable yield of high-quality
bioenergy feedstocks by, for example, maximizing the harvest of corn
stover (the cobs, stalks, leaves, and husks of corn plants) while
maintaining soil organic matter.
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Significant Challenges
Must Be Overcome to Meet
the RFS’s Increasing
Volumes of Biofuels

The domestic biofuels industry faces multiple challenges to meet the RFS’s
increasing volume requirement of biofuels, particularly cellulosic and
other advanced biofuels. For example, cost-effective methods and
technologies need to be developed to address the logistical difficulties in
collecting, transporting, and storing the leaves, stalks, tree trunks, and
other feedstocks that cellulosic biorefineries will process. Also, some
DOE, EPA, and USDA officials expressed concern about inconsistencies in
how EISA and the 2008 Farm Bill define renewable biomass because
municipal waste and wood residues on federally managed forest land are
excluded under EISA but not under the 2008 Farm Bill. If not resolved,
these inconsistencies could complicate the promulgation of regulations
and implementation of programs for achieving the RFS. Another challenge
lies in the cellulosic conversion technology itself, which needs more
commercial development and is expensive relative to the cost of
producing ethanol from corn starch. Researchers are still developing
pretreatment processes and biochemical and thermochemical refining
technologies. While the RFS requires only modest amounts of biodiesel
beginning in 2009, this industry faces its own set of challenges, including
the cost of feedstocks and a limited U.S. market.

An immediate challenge facing the expansion of the domestic biofuels
industry under the RFS is infrastructure limitations for distributing,
storing, and using increasing volumes of ethanol because, for example,
pipelines do not exist to cost effectively transport biofuels from
biorefineries in the Midwest to East and West Coast markets. The U.S.
biofuels distribution infrastructure can deliver current volumes of ethanol
to consumers. However, the nation may reach the blend wall—the point
where all of the nation’s gasoline supply is blended as E10 and extra
volumes of ethanol cannot be readily consumed—as early as 2011 because
EPA, under the Clean Air Act, currently limits the ethanol content in
gasoline to 10 percent for most U.S. vehicles, the current economic
slowdown has reduced U.S. gasoline consumption, and the RF'S requires
increasing amounts of biofuels. DOE has initiated R&D to determine the
long-term effects of using blends above 10 percent ethanol on a car’s
emission control system and engine. If EPA and vehicle manufacturers
find that the current U.S. vehicle fleet cannot use higher ethanol blends,
additional ethanol consumption will be limited to flexible-fuel vehicles
that can use E85. However, expanding E85 consumption would require
substantial investment in an ethanol distribution and storage
infrastructure that is distinct from the existing petroleum distribution and
storage system and increased consumer purchases of flexible-fuel
vehicles. Advances in thermochemical processing technology could yield
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Conclusions

nonethanol products that the existing petroleum refining and distribution
infrastructure can use—and therefore reduce blend wall issues.

The RFS requires that the nation’s transportation fuel contain 36 billion
gallons of biofuels in 2022, primarily advanced biofuels. To date, the
domestic biofuels industry has achieved about 30 percent of this level,
largely through the production of conventional corn starch ethanol. Going
forward, federal agencies face significant challenges to ensure the
domestic biofuels industry can meet the RFS’s more demanding advanced
biofuel requirements, while minimizing any unintended adverse effects.
For example, one key challenge is identifying and mitigating any adverse
environmental effects. Given the potential for increased biofuels
production to further exacerbate existing environmental problems, GAO
believes that assessing the viability of a biofuel feedstock will be
incomplete without a consideration of the related lifecycle environmental
effects. Although EPA’s May 2009 proposed rulemaking included a partial
analysis of water and air effects of biofuel production, EISA does not
require EPA to determine what renewable fuels are eligible for
consideration under the RF'S based on their lifecycle environmental
effects, apart from greenhouse gas emissions. A second key challenge is
addressing the likelihood that ethanol production will exceed the
capability of the petroleum infrastructure and today’s fleet of vehicles to
distribute and use the ethanol, referred to as the blend wall. The nation
will need to make a substantial investment in a new ethanol distribution
infrastructure to reach the RFS requirements, unless cost-effective biofuel
products are developed that the existing petroleum refining, distribution,
and storage infrastructure can use. A third key challenge is inconsistencies
in how EISA and the 2008 Farm Bill define renewable biomass that, if not
resolved, could complicate federal agencies’ efforts to promulgate
regulations and implement programs for achieving the RF'S.

EISA, the 2008 Farm Bill, and the American Recovery and Reinvestment
Act of 2009 have extended and expanded existing programs, authorized
new ones, and appropriated substantial funding for R&D to stimulate the
domestic biofuels industry. In particular, EISA significantly expanded the
RF'S to require that U.S. transportation fuels contain 36 billion gallons of
biofuels in 2022, while the 2008 Farm Bill somewhat reduced the VEETC
and established a new tax credit for advanced cellulosic biofuels. With
these many efforts, federal agencies are challenged to not only be efficient
in minimizing duplicative incentives, but also to ensure that existing and
new federal programs are harmonized to promote advanced biofuel
production and more effectively achieve the RFS. How federal agencies
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Matters for
Congressional
Consideration

Recommendations for
Executive Action

choose to address these challenges will shape the effect that biofuels
production will have on the nation’s continuing efforts to balance the need
for new sources of energy, the increasing demand for food, and the need
to protect the environment.

GAO provides two matters for congressional consideration and three
recommendations for executive action to help address these challenges.

In addition to the currently required lifecycle greenhouse gas emissions
analysis, the Congress may wish to consider amending EISA to require that
the Administrator of the Environmental Protection Agency develop a
strategy to assess the effects of increased biofuels production on the
environment at all stages of the lifecycle—cultivation, harvest, transport,
conversion, storage, and use—and to use this assessment in determining
which biofuels are eligible for consideration under the RFS. This would
ensure that all relevant environmental effects are considered concurrently
with lifecycle greenhouse gas emissions.

Because the RF'S allows rapidly increasing annual amounts of
conventional biofuels through 2015 and the conventional corn starch
ethanol industry is mature, the Congress may wish to consider whether
revisions to the VEETC are needed. Options could include maintaining the
VEETC, reducing the amount of the tax credit or phasing it out, or
modifying the tax credit to 