
 
 
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.1 

 

• 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.2 

 

• 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.)3 

 

• 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.4 

 

• 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.5 

 

• The energy balance of biofuels production is constantly changing as 
technologies evolve and are refined. The current generation uses less energy 
to produce than early versions did, and next-generation technologies are now 
coming online that have the potential to greatly alter the energy balance in 
biofuels’ favor, such as by recovering biogas from waste to fire ethanol 
boilers. A 2002 study by the U.S. Department of Agriculture (USDA) found 
that corn ethanol contains 1.34 units of energy for each unit of energy used in 
its production.6 Just two years later, in 2004, the USDA found that corn 
ethanol contains 1.67 units of energy per unit of energy input.7 Advances in 
our understanding will continue to lead to greater efficiencies in production of 
all forms of ethanol, from corn to cellulosic. 

 
A leading environmental group looked at this issue recently and concluded: 
“Skeptics have claimed that ethanol could never meet our transportation 



energy needs, but the barriers are beginning to crumble. For instance, critics 
have argued that manufacturing ethanol — from corn or other plants — 
requires more energy from fossil fuels than it produces. However, two 
recently published reviews of the scientific literature show experts think 
otherwise: Ethanol offers net energy savings when compared with gasoline, 
even when one takes into account the fuel needed to make fertilizer, to run the 
tractors that plow the fields and harvest the crops, and to process the plant 
material into ethanol fuel.”8 

 
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.org. 
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