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Today’s talk
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Bioenergy and sustainability issues





Indirect land use change (iLUC)
 Both papers address land use change – from ‘natural’ to 

managed

 Searchinger et al. – focus on transformation from food to fuel 
uses and downstream impacts, using US data

 Fargione et al. – focus on transformation from forest or grassland 
to cropland/plantation, using international data

 Both papers estimate ‘biofuel carbon debt’

 Common scenario – ‘grassland’ to corn



Biofuel emissions (without iLUC)
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Source:  VIEWLS ‘Clear Data on Clean Energy’ 2006 – Main Reportg CO2-e/km driven



Potential emission scenarios (by 2015)
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Measuring sustainability
 Greenhouse gas balance 

g CO2 km-1, g CO2-e km-1, MJ km

 Energy balance (MJ in vs. MJ out)

 All based on lifecycle analysis (ISO Standard)

 ‘Well-to-wheels’ analysis:
 Production of biomass

 Transport of biomass

 Conversion to transport fuel

 Distribution of transport fuel

 Use of transport fuel

 Other key issues:  water consumption, biodiversity impacts

 Also social and cultural sustainability – ‘creative economy’



Certification of sustainability



What is certification?
 An initiative that encourages landowners and/or industry to 

implement sustainable practices

 Designed to give consumers assurance that products come from 
sustainable processes and/or management

 Criteria for sustainability are measured using specific indicators



Certification criteria

Sources:  BTG 2008, Bronckers Verberne et al. 2007; 
http://ec.europa.eu/energy/renewables/bioenergy/doc/sustainability_criteria_and_certification_systems.pdf

1. Greenhouse gas balance & carbon sinks

2. Competition with food / other indirect land use change

3. Biodiversity

4. Local environmental effects

5. Local economic effects

6. Social well-being of employees

7. Indigenous peoples’ rights



Two approaches

1. Chain-of-custody approach:
 Use broad criteria, performance 

measures and specific indicators 
to monitor performance over 
time 

 Works well when a number of 
different pathways could lead to 
the same product, or when 
multiple feedstocks are used for 
one basic product category
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Two approaches

2. Management approach:
 Generic guidelines and 

standards (ISO 14001)

 Feedstock specific guidelines 
(i.e. Forestry specific guidelines 
such as SFI, CSA)

 Works well when one dominant 
feedstock is used for multiple 
products
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Certification schemes
 Biomass energy crops

 Roundtable for Sustainable Palm Oil (RSPO)

 Developed a set of criteria and indicators, certification system

 Power sector
 Developed certification standards for internal use 

(i.e. Essent Green Gold Label)

 Green electricity labels are usually national level

 Forest-based systems
 Forest Stewardship Council

 Programme for the Endorsement of Forest Certification Schemes

 Others

 Note:  most forest-based systems are guided by International Standards 
Organisation (ISO) guidelines

 Clean Development Mechanism
 Promotes sustainable development in host country



EC – Background report

 February 2008

 Summary of all 
sustainability criteria, 
certification systems for 
biomass production

 Prepared for DG-TREN
(responsible for the 
Bioenergy Directive)

Source:  http://ec.europa.eu/energy/renewables/bioenergy/doc/sustainability_criteria_and_certification_systems.pdf



EC - Current Status
 17 Dec. 2008: EU Parliament voted in favour of a directive on the 

promotion of the use of energy from renewable sources (includes 
criteria for sustainability) 

 31 March 2010: Deadline for EU states to present National Action 
Plans (NAPs) on renewables



Biorefining and certification
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Conclusions
 Sustainability issues around biofuels has been focused on carbon 

balance – but sustainability actually means much more than just 
CO2 reductions

 Even on the issue of CO2-equivalent emissions, there is lots of 
flexibility; the goalposts continue to move

 EU experiences:
 Considerable demand for sustainability criteria – an ongoing debate

 Individual country efforts have helped shape this debate

 Highlights the need for accepted certification schemes

 Biorefining requirements
 Multiple product potential – not a simple certification fix

 Management certification could be applied to feedstock production –
focus would likely be environmental

 Chain of custody certification applied to various product pathways – focus 
would likely be social and economic
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