
Biomass for bioenergy: Outline 
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 Which crops are preferable?  

 Current sources 

 Future sources  
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• Assess and reduce 
impact on land, 
water, climate, air 
quality, 
biodiversity, and 
resource use 

• Increase landscape 
productivity 

• Minimize water 
consumption, 
GHG footprint, 
air pollution, 
and waste 

• Maximize 
efficiency 

• Evaluate air 
quality 
impacts 

• Avoid negative 
impacts on 
human health  

Conversion End use 

• Life-cycle analysis of water 
consumption and GHG emissions 

Cross-cutting 

• Supply chain environmental, 
economic, and social factors 

DOE Bioenergy Technology Office’s 
Sustainability Activities 

Identifying and addressing the challenges for sustainable bioenergy production 
through field trials, applied research, capacity building, modeling, and analysis.  



Which crops preferable? Apply criteria: Indicators of 
environmental and socioeconomic sustainability 

Greenhouse gas emissions 

Soil quality 

Water quality  
and quantity 

Air quality 

Biological  
diversity 

Productivity 

McBride et al. (2011) 
Ecological Indicators 
11:1277-1289 

Social well being 

External  
trade 

Energy  
security 

Profitability 

Resource  
conservation 

Social  
acceptability 

Dale et al. (2013) 
Ecological Indicators 
26:87-102.  

Recognize that measures and interpretations are context specific 
 Efroymson et al. (2013) Environmental Management 51:291-306. 



 

Efroymson et al. (2013)  
Environmental Management 52:291-306. 
Dale et al. (2013)  
Ecological Indicators 26:87-102. 
 
 



Which biomass crops are preferable? 
Preferred biomass production systems –  
• Promote improved land management 
• Provide other services to society 
• Increase efficiency and help minimize or eliminate: 

– fossil fuels 
– “wastes”  

• Reduce “climate forcing” (different from GHG emissions – 
and worthy of a separate talk) 

• Can compete in the local market 
• Support adaptive management 
• Promote continual improvement toward “sustainability” 
 
What biomass sources are recommended?   
    - Those that most effectively achieve society goals 



26 Biofuel TSSS 

Biofuels need to be sustainably managed 

Dale B et al. (2014) Take a Closer Look:  Biofuels Can Support Environmental, Economic and Social Goals. 
Environmental Science & Technology 48(13): 7200-7203. 
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Pop Quiz 

Photo credit: Ron Savage  
http://sierravistaimages.zenfolio.com/ 



Pop Quiz 

Q: What percent of global 
population depends on 
bioenergy as their primary 
household fuel (e.g. for 
cooking and heating)?  



A: 38% (2.5 billion out of 6.5 billion total pop. in 2006; 
considerable uncertainty with these data )  

What percent of global population depends on 
bioenergy as their primary household fuel (e.g. for 
cooking and heating)?  
 

IEA World Energy Outlook Special Report (2006) 



Pop Quiz 

Traditional biomass (cooking) 
represents about 9% of primary 

global energy use.  Q: What 
percent of primary global energy 

comes from liquid biofuels? 



A: 0.8% (2012) 

A: While traditional biomass 
represents about 9% of 

primary global energy use, 
less than 1% currently comes 

from liquid biofuels, 



What are current sources of  biomass? 

Global consumption:  traditional, heat 



Current biomass sources: biofuels 

Mostly Brazil and USA 



www.ren21.net  

Current biomass sources: wood pellets 

http://www.ren21.net/


Current biomass sources:  Large losses = 
opportunities for future improvement 



Source: Sepp 2014 (giz) 

1 Kg of LPG (liquid petroleum gas) is approx. 
equivalent to 6.5 to 30 kg of traditional biomass: 


