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Indicators of Sustainable Bioenergy 
(Contact: Virginia Dale, dalevh@ornl.gov, http://web.ornl.gov/sci/ees/cbes/) 

 

Indicators 

Indicators are needed to assess both socioeconomic and environmental 

sustainability of bioenergy systems. Effective indicators can help to identify and 

quantify the sustainability attributes of bioenergy options. A team at Oak Ridge 

National Laboratory (ORNL) has selected key indicators of bioenergy 

sustainability and proposed how they are best used in particular contexts. The 

analysis addressed three goals: (1) choosing from the plethora of indicators 

proposed by many groups those that appear to be most useful to decision makers; 

(2) selecting measures of sustainability that are applicable across the entire 

bioenergy supply chain; and (3) identifying a minimum set of indicators that are 

practical, doable and incorporate key areas of interest to science. There are six 

environmental and six socioeconomic categories for indicators of environmental 

and socioeconomic sustainability. 

 

 

Proposed Indicators for Sustainable Bioenergy 

The proposed environmental and socioeconomic indicators represent a suite 

designed to reflect major sustainability considerations for bioenergy. McBride et 

al. (2011) identify major environmental categories of sustainability to be soil 

quality, water quality and quantity, greenhouse gases, biodiversity, air quality, and 

productivity and discussed 19 indicators that fit into those categories.  
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We have identified 16 socioeconomic indicators that fall into the categories of 

social well-being, energy security, trade, profitability, resource conservation, and 

social acceptability (Dale et al. 2013). Ten of those 16 socioeconomic indicators 

are proposed as a minimum list of practical measures of socioeconomic aspects of 

bioenergy sustainability. 
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Indicators across the Supply Chain 

This suite of indicators reflects major environmental and socioeconomic effects of 

the full supply chain for bioenergy. These indicators provide a basis to quantify 

and evaluate sustainability of bioenergy systems across region and systems. 
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