
ley study, with reported values ranging 
from a 32-percent decrease to a 20-percent 
increase. It concluded that a 13-percent re-
duction was likely per BTU.

The U.S. Department of Energy was less 
optimistic, concluding that E85 produces 
only a four-percent reduction in carbon 
dioxide. In the near term, ethanol has no 
chance of mitigating global warming.

What’s Ahead?
Ethanol needs a mandate to find its way 

into our gas tanks for one simple reason. 
Made from corn as it is now, it costs more 
than gasoline.

Its true cost today is hidden by a broad 
blanket of agricultural subsidies, but we 
know the federal government puts up 51 
cents per gallon. That alone will cost tax-
payers more than $4.1 billion in 2012. And 
some states kick in an extra 10 cents, or 20, 
or more with credits, tax reductions, and 
other incentives. 

On a scale of technical progress, today’s 
ethanol factories are about where the in-
ternal-combustion engine was in the early 
1900s. Ethanol has been taken seriously 
as a modern fuel for only about 30 years. 
In that time, output has increased from 
2.5 gallons per bushel of corn (56 pounds) 
to 2.8. The thermal and electrical energy 
needed has dropped about 70 percent. In 

recent dry-mill plants, the process 
inputs about 30,000 BTUs and 

less than one kilowatt hour 
of electricity (equals 3414 

BTUs) for each 76,000-
BTU gallon of ethanol 

output. This doesn’t in-
clude the energy costs 
of farming and trans-

port, of course.
But despite this impressive rate of im-

provement, corn-based ethanol is still an 
extremely expensive vehicle fuel and al-
ways will be. The ethanol of the future, 
say government and industry sources, will 
come from cellulose, the “wood chips and 
stalks, or switch grass” the President cited 
in his State of the Union speech this year. 

If cellulosic ethanol were easy, it would 
already be on the road, because the gov-
ernment has been seriously funding re-
search for about 30 years. Instead of using 
just the high-value seed kernels of corn as 
is done now, the part that’s food, the whole 
structure of the plant—stalks, leaves, and 
all—which is not food, would go into the 

pot, along with any other plant material, 
including forest thinnings and fast-grow-
ing foliage such as switch grass. 

The plant structures are composed of 
cells, and the cells have walls of lignin and 
hemicellulose surrounding the cellulose 
core. The hemicellulose and the cellulose 
are long-chain sugars that can be ferment-
ed once the structures are broken down 
with heat and enzymes.

The idea here is to convert the sugars to 
ethanol and burn the lignin as fuel for the 
ethanol plant. Breakthroughs have been 
made. One company, Novozymes, has 
announced a 97-percent reduction, since 
2001, in the cost of a critical enzyme, from 
$5 per gallon to 10 to 18 cents. Several pi-
lot plants are operating to further refine 
the cellulose-to-ethanol process. This is 
all very encouraging. Still, even politicians 
trying to paint a bright picture—the State 
of the Union, for example—don’t prom-
ise any significant volume sooner than six 
years.

The reality is that the federal mandate 
to increase ethanol use to 7.5-billion gal-
lons by 2012 is eminently doable. But it 
won’t make much difference to the price of 
fuel, foreign oil dependency, air pollution, 
or global warming. That’s because the pri-
mary fuel in six years will still be gasoline, 
and if consumption increases at historical 
rates, the extra ethanol will be lucky to 
offset the growth in gasoline consumption 
expected by then, let alone reduce it. But if 
the ethanol mandate jump-starts the pro-
cesses for making ethanol from the various 
forms of cellulose, reducing the cost and 
improving the energy efficiency of the pro-
cess, ethanol could become a more signifi-
cant fuel in the decades to come.0
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