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Scaling Up Alternative Energy

NEWS

Is There a Road Ahead
For Cellulosic Ethanol?

After early optimism, alcohol brewed from farm and forest waste
struggles to fulfill its promise as the next great biofuel

JUST A FEW YEARS AGO, THE IDEA OF
turning farm and forest wastes into “cellu-
losic” ethanol, a biofuel to power cars and
trucks, seemed a sure winner. Some research-
ers were predicting that they would soon per-
fect the new technologies needed to crack
the cellulose and lignin molecules that had
made grasses, cornstalks, and wood chips
so much tougher to brew into ethanol than
corn kernels. Both government agencies and
private investors were pouring money into
the field. In the United States, for instance,
the Department of Energy (DOE) in 2007
unveiled plans to spend $385 million to back
six commercial-scale reactors, while Con-
gress approved hefty tax credits for biofuel
makers. Venture capitalists invested billions
in new cellulosic ethanol companies.

That was then. Now, much of the opti-
mism surrounding cellulosic ethanol has
faded thanks to the ongoing economic slump,
a plentiful supply of ethanol made from
corn, and uncertainty among policymakers.
Numerous companies have either shelved
plans to build commercial-scale cellulosic
ethanol plants or walked away altogether.
Even the promise of DOE’s millions hasn’t
enticed them back. “In the current financial
climate, existing federal policies are simply
not enough to encourage the investments that
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will make these fuels a reality,” says Jeremy
Martin, a chemist with the Clean Vehicles
Program of the Union of Concerned Scien-
tists (UCS) in Washington, D.C.

The upshot: The U.S. government’s flag-
ship plan to reduce the nation’s dependence
on oil by scaling up cellulosic ethanol is in
deep trouble, highlighting the complex tech-
nical, economic, and political forces buffet-
ing global efforts to create viable alternatives
to fossil fuels. And observers say decisions
that Congress and federal agencies make this
year could shape the nascent U.S. biofuels
industry for decades to come. “It’s an abso-
lutely critical year for biofuels,” says Wally
Tyner, an agricultural economist at Purdue
University in West Lafayette, Indiana.

A promising start

The plan to build an American biofuels indus-
try on cellulose had been starting to pay off.
In 2005, Congress approved new rules man-
dating a steady ramp-up in biofuels use. By
2022, lawmakers envisioned cars burning
up to 36 billion gallons (136 billion liters)
of biofuel a year, an amount equivalent to
about one-quarter of today’s U.S. gasoline
use. Much of the early increase was to come
from “first-generation” biofuels, primarily
ethanol made from corn kernels. That indus-

try has grown steadily, from turning out some
3 billion gallons of corn ethanol in 2005 to
12.1 billion gallons today. Most is blended
with gasoline (typically 10% ethanol to 90%
gasoline) to help reduce urban smog.

Congress, however, has capped the
amount of corn ethanol it wants in gas tanks
at 15 billion gallons by 2015. In part, that’s
because making corn ethanol is energy inten-
sive, so the fuel doesn’t do much to offset
fossil fuel use or lower greenhouse gas emis-
sions. Beyond that first 15 billion gallons,
policymakers envisioned biofuels coming
from “advanced™ sources, such as ethanol
and gasoline-like hydrocarbons made from
plant materials high in cellulose.

The ramp-up ia cellulosic ethanol pro-
duction. howewver. is already well off track.
Demonstration facilities are expected to
turn out up 0 25.5 million gallons this
year—far below the 250 million gallons
that the U.S. Eawironmental Protection
Agency (EPA) omce wanted fuelmakers to
produce. In 2 tlline sign of cellulosic etha-
nol’s struggles. ower the last year the agency
twice scaled back #s expectations after it
became clear that the industry wouldn’t be
building commersial-scale plants as quickly
as once ﬂl*.

What hﬂ the promise?
Part of ﬂc*m scaling up cellulosic
&% 80 be technical. To brew
3 use yeast to ferment
as glucose. That task is
i easy when starting with
or “feedstock”—rich in
gass. such as sugar cane in
+. Brewers using corn as a
gatly more complex pro-
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