
Understanding Ethanol: From Field to Pump 
The Many Faces of Carbon 

Plants take CO2 from 

the air and convert it to 

starch, sugar, cellulose 

The feedstock must be 

harvested and trans-

ported from the field to 

a processing facility. 

At a ethanol production 

facility, the  feedstock is 

ground and processed 

into ethanol.  

Product shipped to blending 

terminals for distribution to 

market. May be useful by-

products, e.g. animal feed. 

Up to 10% ethanol can be 

burned by most gas en-

gines. Specialized engines 

can use up to 85% 

 Heavy fertilizer re-

quirements; removing 

residue may increase. 

 May require expansion 

onto unused land. 

 May compete with 

food production 

 Cellulosic technologies 

not at full scale yet 

 Corn ethanol requires 

lots of energy 

 Price of product may 

vary with market  

 Can interfere with pri-

mary crop harvest 

 May lead to erosion 

 Harvest equipment for 

energy crops may not 

be available 

 Must transport large 

amounts of material 

 Cannot be transported 

by existing gasoline 

pipeline,  must use 

truck or rail 

 Feedstock on farms but 

markets in cities 

 Few retail outlets for 

ethanol 

 Lower energy per gal-

lon = more fill-ups 

 Current price depends 

on government subsi-

dies 

Promise Problems 

Ethanol has tremendous environmental benefits 

and is a key component to energy independence 

for our country. 
Richard Lugar 

Ethanol is, in its pure form, is just as much 

of a sham as oil. 
Rob Corddry 



Biofuels: Technology and Policy 

The Renewable Fuel Standard 
  

U.S. biofuel policy is dominated by 
the Renewable Fuel Standard, which 
requires that specified amounts of 
biofuels enter the U.S. transportation 
fuel market by specific dates (see Fig-
ure). At present, virtually all of this is 
met with approximately 8 billion gal-
lons per year of corn-based ethanol. 
The standard sets a cap on the total 
amount of corn ethanol the U.S. can 
produce  and intends to introduce 
cellulosic or other, more sustainable 
fuels over the next 10 years. 

Renewable Fuel Standard Targets.   

Source: Renewable Fuels Association. 

Low-Carbon Fuel Standards 
 
California has adopted a Low-Carbon Fuel Standard (LCFS) as part of its long-term climate 
change policy. This standard requires that the average  life-cycle carbon content of transporta-
tion fuel be reduced by 10% over the next 10-15 years. This will largely be accomplished by 
adding biofuels to the transportation fuel mix, and increasing the number of electric vehicles 
(powered by renewable electricity sources). The LCFS measures the carbon associated with 
each fuel and gives producers credits based on how successfully they can make their processes 
more efficient. 
 
Corn Ethanol: Not as Green as Advertised 
 
At present, most biofuel in the U.S. is ethanol produced from corn. This process allows large 
amounts of biofuel to be rapidly produced, but studies over the last five years have demon-
strated the overall carbon emissions of these fuels is, at best, scarcely better than  gasoline 
due to the energy and fertilizers required to grow corn.  
 
Advanced Biofuels 
 
Current research has highlighted several new technologies that might allow ethanol, or other 
biofuels, to be produced from less energy-and fertilizer-intensive crops, or even from agricul-
tural waste products.  By moving biofuel production to superior feedstocks, researchers hope 
to produce fuels that emit less than a quarter the carbon of gasoline, per unit of energy, with-
out negatively affecting food production or increasing pollution. 


