Section: BIOFUELS
Comparison of Ethanol Energy Balance With and Without Inclusion of Coproduct Energy Credits

Tables A and B, from a paper by H. Shapouri and A. McAloon, show the effects of partitioning the energy inputs to
coproducts as well as to the ethanol produced at wet and dry mills.

Table A summarizes the input energy requirements, by phase of ethanol production on a Btu per gallon basis (LHV) for
2001, without byproduct credits. Energy estimates are provided for both dry- and wet-milling as well as an industry
average. In each case, corn ethanol has a positive energy balance, even before subtracting the energy allocated to
byproducts.

Table B presents the final net energy balance of corn ethanol adjusted for byproducts. The net energy balance estimate for
corn ethanol produced from wet-milling is 27,729 Btu per gallon, the net energy balance estimate for dry-milling is 33,196
Btu per gallon, and the weighted average is 30,528 Btu per gallon. The energy ratio is 1.57 and 1.77 for wet- and dry-
milling, respectively, and the weighted average energy ratio is 1.67.

Table A Table B
Energy Use and Net Energy Value Per Gallon Without Energy Use and Net Energy Value Per Gallon with
Coproduct Energy Credits, 2001 Coproduct Energy Credits, 2001

Milling Process Weighted Milling process Weighted

Production Process Dry Wet average  Production Process Dry Wet average
Btu per gallon Btu per gallon

Corn production 18,875 18,551 18,713  Corn production 12,457 12,244 12,350
Corn transport 2,138 2,101 2,120 Corn transport 1,411 1,387 1,399
Ethanol conversion 47,116 52,349 49,733  Ethanol conversion 27,799 33,503 30,586
ethanol distribution 1,487 1,487 1,487 ethanol distribution 1,467 1,467 1,467
Total energy used 69,616 74,488 72,052 Total energy used 43,134 48,601 45,802
Net energy value 6,714 1,842 4,278 Net energy value 33,196 27,729 30,528
Energy ratio 1.10 1.02 1.06 Energy ratio 1.77 1.57 1.67

Source:

H. Shappouri, A. McAloon, The 2001 Net Energy Balance of Corn Ethanol, U.S. Department of Agriculture, Washington,
D.C. 2004.

http://www.usda.gov/oce/reports/energy/net_energy balance.pdf
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