
BIOFUELS & LAND USE CHANGE: 
WE HAVE SOME  CHOICES TO MAKE

Bruce E. Dale
University Distinguished Professor

Dept. of Chemical Engineering & Materials Science
Michigan State University

www.everythingbiomass.org

Presented at:
DOE/ORNL Land Use Change & Bioenergy Workshop

Vonore, Tennessee
May 12-14, 2009



Do we want this fuel future?



Or this one?
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Cellulosics are the cheapest carbon source in a carbon-constrained world

Processing margin: here 
to here…and beyond 

Adapted from Lynd & Wyman



Sloppy Thinking: We Use Land to “Grow Food”
• No, we don’t
• About 90% of human use of arable land is to produce 

animal feed, mostly for beef cattle, not food directly
• Our dietary choices determine to a very great degree how 

much land we “need” (Lee Lynd)
• 30 million acres of cropland (~6% of total) could provide 

plenty of food for all Americans
• It is not “food vs. fuel”.  Land use, if we continue “business 

as usual”, is “beef vs. barrels”
• Current ILUC analysis “protects” past land use choices as 

inherently sustainable, but requires biofuels to prove
sustainability…doesn’t advance our making choices

• Our future depends largely on our choices & on which 
technologies we choose to develop

• We can coproduce, quite easily, animal feeds and 
cellulosic biofuels with very large land use savings



AFEX Biomass Billets: No Added Binder 
Surface Lignin Alone is Enough

Density 
~8 lb/cubic foot

Density 
~55 lb/cubic foot

Made using low pressure “cuber” at $5-10/ton



Alfalfa Silage      Alfalfa Hay       Grain Silage        Dry Grain        Soybean Meal, 44%
AFEX Treated Switchgrass Protein Supplement

Dairy Diet- Black Hawk County Iowa Farm
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$150,242/yr $92,388/yr
265 acres/yr 167 acres/yr

Presenter
Presentation Notes
Here you can see the feed constituents of a typical dairy farm as well as the same diet calculated using AFEX treated switchgrass.  As you can see the typical dairy diet contains alfalfa silage and hay, corn silage and grain, and soybean meal. When this is contrasted to a diet calculated using AFEX feed, we see a drastic shift.  The only feeds needed are AFEX treated switchgrass, corn silage, and small amounts of “protein supplement”, which is a custom mix that would include a number of products with low rumen degradable protein (per CA Rotz).  We also have here the total annual cost for all feed either on-site costs or purchase costs and the acreage required to grow these feeds, again on-site or the acreage required by the seller to grow the feed.  As you can see there is a reduction in both when using AFEX materials.



From This Immature
“Cell Phone”ca 1985

To this Mature One
ca 2008

Clunky, didn’t work well
Only one function

Excellent properties
Multiple functions
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