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Liquid fuels made from farming and forestry wastes, or perhaps from energy crops, are normally considered to offer only a small potential at high cost. For example, classic ethanol production from corn, which now provides ethanol oxygenate equivalent to 2% of U.S. gasoline, could expand by only about half by 2025 if not subsidized. Modern plants of this type can yield net energy, but need favorable resale prices for their byproducts (mainly electricity and distiller’s dried grains) to compete with gasoline.

However, that perspective is outdated. State of the Art technologies now permit biofuels in 2025 to provide 4.3 Mbbl/d of crude-oil equivalent at under $35/bbl ($0.75/gal gasoline-equivalent). This potential amounts to 15% of EIA’s projected 2025 oil demand, or 31% of net demand after fully applying oil’s end-use efficiency potential. 

Of this potential, 99% is from ethanol, largely from lignocellulosic feedstocks. The new technologies whose roughly doubled yields, much lower energy inputs, and often lower capital costs make this potential so large and cost-effective include the Pearson Gasification Process, which is being demonstrated in pilot plants. The other 1% is biodiesel, an ester made by reacting an alcohol with vegetable oil.  

Besides replacing transportation fuels with bio-based fuels, biomaterials offer a further 1 Mbbl/d of crude-oil displacement from petrochemical feedstocks, after petrochemical feedstock savings via plastics recycling, and a variety of biolubricants now emerging. 

The main energy crops we examine are switchgrass and short-rotation woody crops such as hybrid willow and poplar, grown on the 35 million acres of arable land in the Conservation Reserve Program, which pays farmers to grow resource-conserving non-crop vegetation rather than traditional crops. Biofuels’ domestic and largely rural production could benefit both the national economy and distressed rural economy, culture, and communities.

