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Terrestrial biomass for energy 

Surplus forestry includes net annual increment of forest growth not used for wood products 

Model assumptions:  
Plant Productivity Improvement includes advanced management practices.   
Marginal/Degraded Land assumes mildly and severely degraded and water stressed areas not used for agriculture.  
Surplus Good Land is former agricultural land that is not needed for food production. This surplus land depends on the demands for food and 
materials and the subsequent price effects.  Type of diet determines feed crop land and grazing land requirements in the future. 





RE costs are still higher than existing energy prices,  
but in various settings RE is already competitive. 

“The levelized cost of energy represents the cost of an energy generating system over its 
lifetime; it is calculated as the per-unit price at which energy must be generated from a 
specific source over its lifetime to break even. It usually includes all private costs that 
accrue upstream in the value chain, but does not include the downstream cost of delivery 
to the final customer; the cost of integration, or external environmental or other costs. 
Subsidies and tax credits are also not included.” 

1st time that  IPCC assembles comparative costs of all renewables and, in particular, 
with multiple biomass options to electricity, heat and electricity, biofuels and some  
biorefineries. This was only possible  because of NREL’s participation (Rich Bain). 
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simplified scenarios can be 
replaced by win-win synergistic 
strategies such as: 
 
•Bioenergy uses (including 
cascading uses) improve post 
harvest biomass use efficiency 
 
• Wise integration of bioenergy into 
agriculture and forestry landscapes 
can increase total biomass output 
from land  and also mitigate several 
of the well documented 
consequences of present day 
agriculture and forestry (e.g., 
eutrophication, soil degradation, spread 
of resistant pests, “gene leakage” to 
outside croplands producing super 
weeds, shrinking lakes and falling 
groundwater  tables, and others….) 
 

 

 
 



 
Quantifying and managing land use effects of bioenergy, Campinas, Brazil, September 19th – 21th, 2011, http://www.ieabioenergy-
task38.org/workshops/campinas2011/. This workshop was a joint effort of the Greenhouse Gas Balances of Biomass and Bioenergy 
Systems IEA Task 38, in collaboration with Task 40: Sustainable International Bioenergy Trade - Securing Supply and Demand and Task 
43: Biomass Feedstocks for Energy Markets.   
  
The co-chair of the IEA Bioenergy Task Group 38, Neil Bird, Joanneum Research, Austria, and task members Professor Annette Cowie, 
The National Centre for Rural Greenhouse Gas Research, Australia; Dr Francesco Cherubini, Norwegian University of Science and 
Technology, Norway; and Dr Gerfried Jungmeier from Joanneum Research, Austria have finalized the strategic IEA report “Using a Life 
Cycle Assessment Approach to Estimate  the Net Greenhouse Gas Emissions of Bioenergy” (attached). It can be found at 
http://www.ieabioenergy.com/MediaItem.aspx?id=7099.  It includes data of case studies conducted by that Task Group over the years 
(not a survey of screened literature shown in the IPCC SRREN).  Alison Goss Eng is the U.S. representative to that IEA Bioenergy group. 
  
Another report that just came out is the Bioenergy, Land Use Change and Climate Change Mitigation - Background Technical Report 
(lead author Goeran Berndes, co-author of the SRREN’s Bioenergy)  is now available 
http://www.ieabioenergy.com/LibItem.aspx?id=6927. It was done at the same time as the IPCC report and used some of the same data 
of the IPCC report. 
  
Relative to the question on the NRC report on Biofuel Policy report, the October monthly report of the Center for BioEnergy 
Sustainability (http://www.ornl.gov/sci/ees/cbes/Reports.shtml), includes the report by our ORNL colleague Virginia Dale who served 
in the Panel:  
“The National Research Council (NRC) report on “Potential Economic and Environmental Effects of U.S. Biofuel Policy” was released on 
October 4.  As one of the authors of this report, Virginia Dale talked with several people about her concerns that the report can be 
misleading if the assumptions of the analysis are not considered.  She points out that with any scientific process, it is difficult to reach 
conclusions when (a) the data are inadequate, (b) some models are applied at scales inappropriate to the situation, or (c) key 
processes are not included in the theories. All of these limitations, she says, are applicable to current analyses of the effects of 
biofuels. The answer to the question of what are the economic and environmental effects of biofuels is that 'it always depends' on a 
broad set of preexisting conditions, trends and available options, with no one solution being the best for all situations. Her perspective 
was reported in several places:  
•           http://news.sciencemag.org/scienceinsider/2011/10/panel-doubts-us-biofuels-goals.html  
•           http://blog.25x25.org/  
•           http://news.medill.northwestern.edu/chicago/news.aspx?id=189869 
  
I am sure that Virginia will discuss her concerns with you [dalevh@ornl.gov]. 
  
The sentence: “The answer to the question of what are the economic and environmental effects of biofuels is that 'it always depends' 
on a broad set of preexisting conditions, trends and available options, with no one solution being the best for all situations.” is also 
reflected in much of the SRREN Bioenergy Report. 
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Key conclusions (I) 

• Technical potential of up to 500 EJ/year by 2050, with large 
uncertainty around market and policy conditions that affect this 
potential. 
 

• 100-300 EJ/year possible deployment levels by 2050. 
 

• Major challenge but would contribute up to 1/3 to the world’s 
primary energy demand in 2050. 
 

• Bioenergy has significant potential to mitigate greenhouse gases if 
resources are sustainably developed and efficient technologies are 
applied. 
 

• “For the increased and sustainable use of bioenergy, proper design, 
implementation and monitoring of sustainability frameworks can 
minimize negative impacts and maximize benefits with regard to 
social, economic and environmental issues.” 



Key conclusions (II) 

• The impacts and performance of biomass production and use are region- 
and site-specific. 

Key options examples: 
– Sugarcane ethanol production, waste to-energy systems, efficient cookstoves, 

biomass-based CHP are competitive 
– Lignocellulosic based process heat and space heating in the near term partially 

substitute fossil fuels; biofuels and bioelectricity options, and biorefinery 
concepts can offer competitive deployment of bioenergy  post 2020  

– Bio-CCS can offer negative carbon emissions when technologies are developed. 
– New biomaterials are promising but less understood. 
– Potential role aquatic biomass (algae) highly uncertain. 

 

• Rapidly changing policy contexts, recent market activity, increasing support 
for advanced biorefineries & lignocellulosic biofuel options, and in particular 
the development of sustainability criteria and frameworks, push bioenergy 
systems and their deployment in sustainable directions. 










