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Preface

Prediction is very difficult, especially if its about the future.
—Niels Bohr

support our economy and lifestyles. In recent years, many questions have been raised

regarding the sustainability of our current pattern of high consumption of nonrenewable
energy and its environmental consequences. Further, because the United States imports
about 55 percent of the nation’s consumption of crude oil, there are additional concerns
about the security of supply. Hence, efforts are being made to find alternatives to our cur-
rent pathway, including greater energy efficiency and use of energy sources that could
lower greenhouse-gas (GHG) emissions such as nuclear and renewable sources, including
solar, wind, geothermal, and biofuels. This study focuses on biofuels and evaluates the
economic and environmental consequences of increasing biofuel production. The state-
ment of task asked this committee to provide “a qualitative and quantitative description
of biofuels currently produced and projected to be produced by 2022 in the United States
under different policy scenarios. . . .”

The United States has a long history with biofuels. Recent interest began in the late
1970s with the passage of the National Energy Conservation Policy Act of 1978, which
established the first biofuel subsidy, applied in one form or another to corn-grain ethanol
since then. The corn-grain ethanol industry grew slowly from the early 1980s to around
2003. From 2003 to 2007, ethanol production grew rapidly as methyl tertiary butyl ether
was phased out as a gasoline oxygenate and replaced by ethanol. Interest in providing other
incentives for biofuels increased also because of rising oil prices from 2004 and beyond.
The Energy Independence and Security Act of 2007 established a new and much larger
Renewable Fuel Standard and set in motion the drive toward 35 billion gallons of ethanol-
equivalent biofuels plus 1 billion gallons of biodiesel by 2022. This National Research
Council committee was asked to evaluate the consequences of such a policy; the nation is
on a course charted to achieve a substantial increase in biofuels, and there are challenging
and important questions about the economic and environmental consequences of continu-
ing on this path.

ln the United States, we have come to depend upon plentiful and inexpensive energy to

Xi
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Xii PREFACE

The committee brings together expertise on the many dimensions of the topic. In addi-
tion, we called upon numerous experts to provide their perspectives, research conclusions,
and insight. Yet, with all the expertise available to us, our clearest conclusion is that there
is very high uncertainty in the impacts we were trying to estimate. The uncertainties in-
clude essentially all of the drivers of biofuel production and consumption and the complex
interactions among those drivers: future crude oil prices, feedstock costs and availability,
technological advances in conversion efficiencies, land-use change, government policy,
and more. The U.S. Department of Energy projects crude oil price in 2022 to range between
$52 and $191 per barrel (in 2008 dollars), a huge range. There are no commercial cellulosic
biofuel refineries in the United States today. Consequently, we do not know much about
growing, harvesting, and storing such feedstocks at scale. We do not know how well the
conversion technologies will work nor what they will cost. We do not have generally agreed
upon estimates of the environmental or GHG impacts of most biofuels. We do not know
how landowners will alter their production strategies. The bottom line is that it simply was
not possible to come up with clear quantitative answers to many of the questions. What we
tried to do instead is to delineate the sources of the uncertainty, describe what factors are
important in understanding the nature of the uncertainty, and provide ranges or conditions
under which impacts might play out.

Under these conditions, scientists often use models to help understand what future
conditions might be like. In this study, we examined many of the issues using the best
models available. Our results by definition carry the assumptions and inherent uncertain-
ties in these models, but we believe they represent the best science and scientific judgment
available.

We also examined the potential impacts of various policy alternatives as requested
in the statement of work. Biofuels are at the intersection of energy, agricultural, and envi-
ronmental policies, and policies in each of these areas can be complex. The magnitude of
biofuel policy impacts depends on the economic conditions in which the policy plays out,
and that economic environment (such as growth of gross domestic product and oil price)
is highly uncertain. Of necessity, we made the best assumptions we could and evaluated
impacts contingent upon those assumptions.

Biofuels are complicated. Biofuels are controversial. There are very strong advocates for
and political supporters of biofuels. There are equally strong sentiments against biofuels.
Our deliberations as a committee focused on the scientific aspects of biofuel production—
social, natural, and technological. Our hope is that the scientific evaluation sheds some
light on the heat of the debate, as we have delineated the issues and consequences as we
see them, together with all the inherent uncertainty.

Ingrid C. Burke

Wallace E. Tyner

Cochairs, Committee on Economic and Environmental
Effects of Increasing Biofuels Production
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Summary

to petroleum-based fuels. To encourage the production and consumption of biofuels

in the United States, the U.S. Congress enacted the Renewable Fuel Standard (RFS)
as part of the 2005 Energy Policy Act and amended it in the 2007 Energy Independence
and Security Act (EISA). The RFS, as amended by EISA (referred to as RFS2 hereafter),
mandated volumes of renewable fuels to be used in U.S. transportation fuel from 2008 to
2022 (Figure S-1; see Box S-1 for definitions of renewable fuels pertaining to RFS2). At the
request of the U.S. Congress, the National Research Council convened a committee of 16
experts to provide an independent assessment of the economic and environmental benefits
and concerns associated with achieving RFS2. The committee drew on its own expertise
and solicited input from many experts in federal agencies, academia, trade associations,
stakeholders’ groups, and nongovernmental organizations in a series of open meetings and
in writing to fulfill the statement of task. (See complete statement of task in Appendix A.)

The committee was asked to

Biofuels that can be produced from renewable domestic resources offer an alternative

¢ Describe biofuels produced in 2010 and projected to be produced and consumed
by 2022 using RFS-compliant feedstocks primarily from U.S. forests and farmland.
The 2022 projections were to include per-unit cost of production.

® Review model projections and other estimates of the relative effects of increasing
biofuel production as a result of RFS2 on the prices of land, food and feed, and for-
est products<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>