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Considerations
• Crop options
• Conversion Technology
• Demand
• Investment climate
• Policy
• Deployment  



Crop Options Components
• Genetics
• Management systems
• Harvest & Transport
• Sustainability



Genetics
• Traditional tree breeding

• Poplar
• Willow
• Loblolly pine
• Eucalypts

• Genome sequencing and mapping
• Screening 

• Wood  formation
• Crown architecture

• Potential
• Enhanced breeding, testing and selection
• Infrastructure for breeding traits and adaptability
• Enhanced yield, specific stress tolerance, fertility 

control, eliminating undesirable crop characteristics





Management Systems
• Regeneration options
• Density relationships
• Nutrient and water use efficiency
• Product optimization
• Functional optimization





Harvest and Transport
• Energy-efficient technologies
• Light-on-the-land technologies
• Multiple systems
• Reduced costs





Sustainability
• Productivity
• Soil and water quality
• Habitat
• Landscape function





Conversion Technologies
• Biochemical - Biomass is broken down to 

sugars using either enzymatic or 
chemical processes and then converted 
to ethanol via fermentation.

• Thermochemical - Biomass is broken 
down to intermediates using heat and 
upgraded to fuels using a combination of 
heat and pressure in the presence of  
catalysts.



Biochemical Conversion
• Breaks down the cell wall through 

enzymes or acid to extract sugars
• Sugars converted to biofuels using 

microorganisms. 
• Need to match biomass 

characteristics and processes
• Reduce processing and capital cost 

and improving the efficiency 



Thermochemical Conversion
• Heat and pressure-based conversion of 

various biomass feedstocks to alcohol 
and hydrocarbon fuels, chemicals, and 
power

• Feedstocks for thermochemical 
processes have little to no restrictions 
on physical or chemical properties.

• Moisture and particle size are specified 
for the respective conversion processes



Demand Components

• Ethanol vs. Drop-in fuels
• Engine specifications
• Fuel distribution systems
• Price differential
• Kick-starting demand
• Policy relationships



Investment Climate
• Is there money available? and at 

what cost?
• Risk 

• Conversion technologies
• Supply issues
• Overall economic health
• Subsidies? 



Policy Components
• U.S. energy policy
• U.S. agriculture policy
• U.S. environmental policy

• Affect:
• Supply
• Demand
• And all options in between



EISA 2007 (RFS2)
• Renewable Biomass Definition:

• Planted crops and crop residue harvested 
from agricultural land cleared or cultivated 
at any time prior to the enactment of this 
sentence that is either actively managed or 
fallow, and nonforested.

• Planted trees and tree residue from 
actively managed tree plantations on non-
federal land cleared at any time prior to 
enactment of this sentence…



Farm Bill 2008
• BCAP*

• Eligible material: renewable biomass 
that is eligible for the matching 
payment component of BCAP

• Eligible crop:  renewable biomass 
that may be eligible for the 
establishment and annual payments 
component of BCAP

* Draft rule 2/8/10



BCAP Renewable Biomass 
Definition

• Any organic matter that is available on 
a renewable or recurring basis from 
non-Federal land or land belonging to an 
Indian or Indian Tribe…

• Materials, pre-commercial thinnings, or  
invasive species from NFS or BLM land
• Risk reduction/health improvement
• No other value



BCAP Final Rule
• Due any day, perhaps any hour



Policy Components
• Linked
• Apparently not integrated



Deployment
• Pulp-mill model

• Biorefinery/CHP facility 
• Lands owned/leased for direct supply
• Landowner contracts
• Purchase wood on open market

• Open/spot market
• Landowner cooperatives



Deployment
• Variations on a theme
• Determined by 

• Policy
• Demand (effective conversion/use 

options)
• Transport and distribution options
• Infrastructure (local, regional, and 

national scale)



Thank you
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