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The “Energy Balance” of Ethanol

The term “energy balance” refers to the difference between the amount of
energy needed to produce a fuel and the energy the fuel contains. It takes
energy to transform any product from one form into another.

According to research at the U.S. Department of Energy’s Argonne National
Laboratory, for every unit of energy delivered at the pump, corn ethanol
requires 0.76 units of fossil energy, and gasoline requires 1.22 units. This
means that the use of corn ethanol results in the consumption of 40 percent
less fossil energy than the gasoline it replaces.?

Most of the fossil energy consumed in making corn ethanol goes to processing
the feedstock — from cooking and distilling to drying the distillers grains. Very
little fossil energy is needed to make ethanol if renewable energy is used for
processing. (In Brazil, sugar cane waste known as “bagasse” is used for boiler
fuel. As a result Brazilian ethanol contains eight times more energy than was
required to make it.)?

Ethanol from cellulose is expected to have a similar fossil energy balance (and
therefore a related reduction in greenhouse gas emissions). In one assessment,
cellulosic ethanol from wood residue required less than 20 percent of a unit of
fossil energy to deliver a unit of energy; corn stover required less than 10
percent.*

The fossil energy balance of corn ethanol will improve as corn stalks, wood
waste or methane from cattle manure is used for heat in processing ethanol
feedstocks, as already done at some U.S. facilities. °

Papers by a Cornell entomologist and a Berkeley petroleum geologist have
asserted a negative view of ethanol — claiming it takes more energy to produce
a unit of ethanol than the energy contained in that unit. The papers have
received much attention, but their methodology has been disputed by other
research for failing to credit the energy content of byproducts such as animal
feed; for out-of-date data; and for including and unusual factors such as food
intake by farmers, ethanol plant construction materials, and farming
equipment materials and manufacture.

For more on the energy balance of biofuels and other facts, go to
http://www.energyfuturecoalition.org/biofuels/. For more on 25x’25, go to

www.25x25.0rq.
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Food-and-Feed-versus-Fuel Issues

There is little danger that biofuel production will impinge on food crop
production, especially over the long run. Feedstocks for the current generation
of biofuels consist primarily of varieties of corn and oilseeds that are not
grown directly for human consumption. American agriculture’s challenge is
one of overproduction, which is why the United States has perennial crop
surpluses.

A study by the Department of Energy’s National Oak Ridge Laboratory found
that the United States could displace more than one-third of its current oil
consumption with biofuels while continuing to meet demands for food, feed,
and export.?

Looking to the future, non-food crops and materials now considered waste
will become the primary feedstocks for biofuel production. Ongoing and
growing research will optimize cellulosic feedstocks, including energy crops
such as switchgrass, hybrid poplars and other prairie grasses, and residues
such as corn stalks, wheat straw, forest trimmings, sawdust, wood chips, yard
waste, municipal solid waste and even animal wastes.’

The United States could produce 40 billion gallons of ethanol a year —
equivalent to 20 percent of current gasoline demand — from agricultural
residues alone. And crops such as switchgrass can be planted on marginal
land, reducing the need to use productive cropland or forests for energy crop
production.”

The use of agricultural products for energy is not likely to have more than a
minor impact on retail food prices. Less than 5 percent of the cost of corn
flakes or corn syrup, for example, stems from the price of corn. Energy costs
associated with packaging, advertising and transportation represent a larger
share of costs.

The production of ethanol yields a by-product called distillers grains that is a
high-protein cattle feed and can replace corn for half of the animal’s diet, and
advancing technology is expected to make it a more useful substitute for pork
and poultry.°

The National Corn Growers Association says as much as 15 to 20 billion
gallons of ethanol can come from corn without disrupting other markets; also,
ongoing advances in technology increase corn yields will moderate corn price
increases.’



. Evidence suggests new demand for biofuels can ease world hunger by
attracting investment that supports agricultural improvements, which will
benefit food production.?

For more on the impact of biofuels on food and feed, among other facts, go to
http://www.energyfuturecoalition.org/biofuels/. For more on 25x°25, go to
Www.25x25.0rg.
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Biofuels and Air Quality

. Both biofuels and fossil fuels emit carbon dioxide (CO,) when burned.
However, because biofuels come from plants and trees, which need CO, to
grow, they do not add CO; to the atmosphere, instead just recycling what is
already in the feedstock. CO; is a primary source of greenhouse gas in the
Earth’s atmosphere.

. Burning fossil fuels releases carbon that has been stored underground for
millions of years, creating a net addition of CO; to the atmosphere.

. Biofuels are not necessarily “carbon neutral” because it often takes fossil fuels
such as natural gas and coal to make them. Still, the U.S. Environmental
Protection Agency (EPA) recently estimated the impacts of the increased use
of renewable fuels on greenhouse gas emissions, studying the entire fuel
lifecycle (including fossil fuel extraction or feedstock growth, fuel production,
distribution and combustion) and showed that renewable fuels result in lower
emissions.!

. Using analyses performed by the U.S. Department of Energy’s Argonne
National Laboratory, the EPA found that on average, burning ethanol made
from corn reduces greenhouse gas emissions by 21.8 percent, and from
biodiels, by 67.7 percent.’

. Cellulosic ethanol can achieve even higher reductions — according to the EPA,
as high as 90.9 percent — because virtually no fossil fuel is used in the
conversion process. Waste biomass material, in the form of lignin, makes an
excellent boiler fuel and can be substituted for coal or natural gas to provide
the heat needed for the ethanol process.’

. Farming the perennial crops that create cellulosic biomass results in a net
reduction in energy use because their roots, acting as a carbon “sink,”
replenish carbon in the soil. Switchgrass, for example, has a huge root system
that penetrates more than 10 feet into the soil and weighs as much as one
year’s growth aboveground (6-8 tons per acre).*

For more on biofuels and air quality, among other facts, go to
http://www.energyfuturecoalition.org/biofuels/.

For more on 25x’25, go to www.25x25.0rg.
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Biofuels and Water Resources
. The amount of water needed to produce different crops varies considerably.

. Corn requires the same amount of water to produce, whether it’s grown for
food, feed or ethanol.

. Only about 15 percent of the U.S. corn crop is currently irrigated.*

. Processing crops into biofuels requires water. An Institute for Agriculture and
Trade Policy study found that ethanol plants recording water usage averaged
about 4.2 gallons of water for every gallon of ethanol produced (down from
5.8 gallons in 1998). Because advancing technology continues to drive down
costs and inputs, the Renewable Fuels Association says water use in new
plants is closer to three gallons for each gallon of ethanol.?

. Today, a new 40-million-gallon-per-year ethanol facility needs about 100
million gallons per year of fresh water. This is not an unusual amount for an
industrial use, such as a food processing facility. And much of the water used
in an ethanol production facility is recycled back into the process. ®

. Perennial prairie grasses that are candidates for biofuel feedstocks, such as
switchgrass, are native, hardy, deep-rooted and drought-resistant, and require
far less water than row crops.*

For more on biofuels and water, and other facts, go to
http://www.energyfuturecoalition.org/biofuels/.

For more on 25x°25, go to www.25x25.0rg.
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Economic Impacts of a 25x’25 Energy Future

In November 2006, the University of Tennessee’s Department of Agricultural
Economics released a study that projects the range of benefits possible from a
25x°25 future: By the year 2025, 25 percent of our nation’s energy needs will be met
with renewable resources from our farms, forests and ranches, while continuing to
provide a safe, affordable and abundant supply of food, feed and fiber. Some of the
study’s findings include:

The production and conversion into energy of land-based feedstocks
(including cellulosic ethanol after it becomes commercially viable by 2012),
will generate an additional $700 billion in economic activity annually, and
create 5.1 million jobs by 2025, most of that in rural areas.

As market forces reward growers for the production of clean, alternative
energy, total net farm income could reach $180 billion. In 2025 alone, net
farm income could increase by $37 billion, compared with USDA baseline
projections.

Contributions from America’s fields, farms and forests could result in the
annual production of 86 billion gallons of ethanol and 1.2 billion gallons of
biodiesel, which, in turn, could decrease gasoline consumption by 59 billion
gallons in 2025.

The production of energy from biomass and wind sources will offset the
growing demand for natural gas and coal-generated electricity.

While crop market prices will increase, estimated cumulative savings in
government payments could reach $15 billion. This does not include potential
savings in fixed/direct or Conservation Reserve Program (CRP) payments.

Increases in ethanol and biodiesel production will result in more distillers
dried grains (DDGs) and soybean meal, which will offset increased feed
prices.

The production of energy from manure and tallow will provide additional
value for the livestock industry.

Renewable energy resources will significantly decrease the nation’s reliance
on foreign oil and fossil fuels, enhance the national security of all Americans,
benefit the economy and improve our environment.

To read or download a copy of the UT study, go to www.25x25.0rg.




