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A Second Look – John’s Plenary Talk 

• DOE (BETO, SC, ARPA-e), other agencies, and partners  are 
working  to: 
– Understand and enhance the availability and accessibility of biomass 

feedstocks 

– Develop technologies and systems to reduce cost of feedstocks and 
overall final product cost 

– Improve quality of feedstocks at the biorefinery 

• Energy crop yield is important for commercialization and 
important to BETO although production is not program’s 
primary focus.   

• Sustainability is very important. 

• New, integrated approaches, especially in feedstock supply 
and logistics with production and conversion, are being 
developed with partners. 
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Billion Ton Update 

• Originally published in 2005 with about billion 
dry tons annually.  Includes agriculture and 
forestry 

• Update in 2011 has ~half to ~1.5 billion dry 
tons. 

• Includes economics, sustainability, LUC, time, 
scenarios, etc. 

• Focus 
 County-by-county feedstock availability by  

cost, type, year, scenario 

 Models yield and yield increases for ag 
residues and energy crops 

• Additional efforts underway 
• Transportation and storage costs 

• Effects of quality and blended feedstocks 

• Improved economics data 

• Better regional yield data 

 

https://bioenergykdf.net/ 



4 | Bioenergy Technologies Office 

 

Why a Billion Tons? 

A new bioeconomy from a billion tons will 

• Provide about 68 billion gallons of biofuels or 980 
billion kWh per year 

• Displace almost 50% of annual gasoline consumption 
or about 30% of petroleum consumption 

• Provide electricity for 87 million households   

• Almost twice the current RFS levels of biofuels 

• CO2 reductions of about 600 million tons  

• About 2 million jobs and about $100 billion economic 
output by 2022   
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Feedstock Availability and Costs (or vice versa)  
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Perennial Grasses – Production Costs and Productivity 

• Herbaceous crop productivity  

– Varies geographically 

– Baseline yields (dry 
tons/acre) 

• 2014 – 3.0 - 9.9 

• 2030 – 3.6 - 12.0 

– Database available 
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Woody Crops – Production Costs and Productivity 

• Woody crop productivity 

– Varies geographically 

– Baseline yields (dry 
tons/acre) 

• 2014 – 3.5 - 6.0 

• 2030 – 4.2 - 7.2 

– Database available 
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8 Managed by UT-Battelle 

 for the U.S. Department of Energy 

Land Use 

Major Classes 

• Cropland 

• Grassland 
Pasture and 
Range 

• Forest-Use Land 

• Urban and 
Rural 

USDA ERS 2011. http://www.ers.usda.gov/Publications/EIB89/EIB89.pdf <80 

Total Forest 
Land 

Includes CRP land, ~ 

30 million acres 
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Land Use Change for Energy Crops 

Total land use change ($60/dry ton) is 63 million acres under the baseline 
scenario and 79 million acres under the high-yield scenario (4% annual 
growth in energy crop yield) by 2030 
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Energy Crops Across the U.S.  
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Marginal Lands – Opportunities for Symbionts 

Definition: Land having limitations which in aggregate are severe for 
sustained application of a given use (FAO, 1997). Increased inputs to 
maintain productivity or benefits will be only marginally justified. With 
inappropriate management, risks of irreversible degradation. 
 
Biophysical Constraints: Soil constraints (low fertility, poor drainage, 
shallowness, salinity), steepness of terrain, unfavorable climatic 
conditions (FAO, 1997). 
 
Opportunities: Endosymbionts capable of conferring tolerance towards 
drought, salinity, and high temperatures to host plant, thereby increasing 
biomass yields, particularly in marginal lands. 
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Example: Sustainable Residue Removal 
Challenges 

Understanding and Overcoming Limiting Factors  
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Using an Integrated Approach  

Feedstock 
Logistics 

Feedstock 
Production & 
Management 

Conversion 

Delivery, 
Distribution 

and use  

Specified 
Feedstock 

Materials flows (solid, liquids, and gases); Quantities and Characteristics 

Feedback Loops 

Functions, 
Processes, 

and 
Activities 

 

Final Product Cost Can be Managed by 
Managing Components in Biomass 
Supply Chain Holistically 
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Extra Slides 

The End 

Thank You! 
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Herbaceous Energy Crops Yields 

https://inlportal.inl.gov/portal/server.pt/community/bioenergy/4
21/high_yield_scenario/8985 
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Energy Crop Yield Growth 

2012 2017 2022 2030 2017 2022 2030 

Crop Yield Baseline 1% annual growth High-yield 2%–4% annual growth 

Low end of 
yield range 

Dry tons/acre/year Dry tons/acre/year 
2 2.1 2.2 2.4 2.2 – 2.4 2.4 – 3.0 2.9 – 4.1 
3 3.2 3.3 3.6 3.3 – 3.6 3.7 – 4.4 4.3 – 6.1 
4 4.2 4.4 4.8 4.4 – 4.9 4.9 – 5.9 5.7 – 8.1 
5 5.3 5.5 6.0 5.5 – 6.1 6.1 – 7.4 7.1 – 10.1 
6 6.3 6.6 7.2 6.6 – 7.3 7.3 – 8.9 8.6 – 12.2 

Middle of 
yield range  

7 7.4 7.7 8.4 7.7 – 8.5 8.5 – 10.4 10.0 – 
14.2 

8 8.4 8.8 9.6 8.8 – 9.7 9.8 – 11.8 11.4 – 16.2 

High end 
of yield 
range  

9 9.5 9.9 10.8 9.9 – 10.9 11.0 – 13.3 12.9 – 
18.2 

10 10.5 11.0 12.0 11.0 – 12.2 
12.2 – 
14.8 

14.3 – 
20.3 

11 11.6 12.2 13.2 
12.1 – 
13.4 

13.4 – 
16.3 

15.7 – 
22.3 

12 12.6 13.3 14.4 
13.2 – 
14.6 

14.6 – 
17.8 

17.1– 24.3 

Notes: The yields shown for 2017–2030 for the baseline and high-yield scenarios reflect the standing yield of the energy 
crop before losses. It is the yield for the energy crop planted in that particular year. For example, if the 2009–2012 yield 
for a particular crop is 5 dry tons per acre, the yield for that crop would be 5.5 dry tons per acre if planted in 2022 under 
the baseline and 6.1 to 7.4 dry tons per acre under the high-yield scenario. 
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Supply Curve Results 

• 2012 
• Baseline 

scenario 
• $60 dry ton-1 

 
201 x 106 dt 
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Supply Curve Results 

• 2022 
• High-yield 

scenario 
• $60 dry ton-1 

 
848 x 106 dt 
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