
“Sustainable biomass imports for energy production : Challenges for the implementation 

of GHG LCA methodology  within an operational verification procedure”

Workshop IEA Task 38 - Greenhouse Gas Balances of Biomass and Bioenergy Systems

Chrystelle Verhoest (Laborelec)

© LABORELEC08/03/2010 1



08/03/2010
© LABORELEC

2



1.1. GHG accounting in Belgium regulationGHG accounting in Belgium regulation

2.2. Implementation of GHG balanceImplementation of GHG balance

3.3. LCA methodology for GHG accounting LCA methodology for GHG accounting 

4.4. RES-D for solid biomass fuelsRES-D for solid biomass fuels

5.5. PerspectivesPerspectives

Overview

08/03/2010 © LABORELEC 3



1. GHG accounting in Belgium regulation1. GHG accounting in Belgium regulation
Legislation for Green Certificates

Flanders : 
 green certificates granted according to 

energy balance of supply chain and reference CHP PP

Wallonia :
 green certificates granted according to proven sustainability, 

CO2 balance of supply chain and reference CHP PP
 All fuels have reference CO2 emission according to LCA

 Natural gas = 251 kgCO2/MWhp
 Coal = 396 kgCO2/MWhp
 Wood pellets =   55 kgCO2/MWhp
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Obligation Green Certificates

Wallonia: 35 TWh

Co-firing not allowed

Market: 85 €/MWhe, Fixed 65 €/MWhe

CHP+RES

- 2010 : 11,25% ;
- 2011 : 13,50% ;
- 2012 : 15,75% ;
- 2013 : 18,00% ;
- 2014 : 20,25% ;
- 2015 : 22,50% ;
- 2016 : 24,75% ;
- 2017 : 27,00% ;
- 2018 : 29,25% ;
- 2019 : 31,50% ;
- 2020 : 33,75%.….

Flanders: 55 TWh, RES only

Co-firing allowed

Market: 105 €/MWhe  Fixed: 85 €/MWhe

Co-firing coal

>50 MWe,  ratio< 60%, 50% reduction gc

- 2010 : 6% ;
- 2011 : 7% ;
- 2012 : 8% ;
- 2013 : 9% ;
- 2014 : 10% ;
- 2015 : 10,50% ;
- 2016 : 11% ;
- 2017 : 11,50% ;
- 2018 : 12,00% ;
- 2019 : 12,50% ;
- 2020 : 13%.….



Specific rate of fossil GHG generation 

in kg CO2eq/MWh primary energy (CWaPE-WAL)
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Choice of 
Reference choice = CHP natural gas !



2. Implementation of GHG balance2. Implementation of GHG balance
Verification procedure

 Certified or at least evidence
for responsible management of the forests
including afforestation plans

 Controlled impact on environment 
(soil, air, water)

 Enforcement of legislations 

 Traceability

 Origin of raw material
• primary product or residue
• bio-fuel or waste
• rely on international certification

• FSC, PEFC, …

 Energy/CO2 balance of supply chain
• electricity use
• fossil primary energy use
• transport

SGS-Laborelec

Sustainability 

Certificate
Independent reporting

Track & trace system 

Electrabel Fuel Logistics
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Independent inspection of supply chain

08/03/2010 8© LABORELEC

2. Implementation of GHG balance2. Implementation of GHG balance



 Minimum criteria:
• energy balance or CO2 balance for the supply chain

• overall traceability of the primary resources
• independent report over local resource management and respect of local 

and international legislations

 Operational: 
• it is not expensive ( < 0,05 €/ton) 
• can be fast ( < 2 weeks)

 Pragmatic approach: 
• implement first a scheme that works in practice and is affordable
• then improve the certification scheme in time

08/03/2010 © LABORELEC

Key factors for an operational system
2. Implementation of GHG balance2. Implementation of GHG balance
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Ecoinvent database = international reference for LCA 

Operational side:

↘ Time consuming 

↘ Lack of  certain international data (e.g. Canada, Australia, Africa, Asia)

↘ Data from mixed origin

On the methodology side

↘ GWP100y : Robustness due to international agreement on IPCC factors … CH4?

↘ Responsibility? 
GHG  GWP = Impact on global scale. Definition of the perimeter. 

↘ Impacts of “allocation rules”  From positive to negative balance!
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3. LCA methodology for GHG accounting3. LCA methodology for GHG accounting
Return on LCA experience
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E = eec + el + ep + etd + eu - esca– eccs - eccr,
where
E = total emissions from the use of the fuel before energy conversion;

eec = emissions from the extraction or cultivation of raw materials;

el = annualised emissions from carbon stock changes caused by land use change;

ep = emissions from processing;

etd = emissions from transport and distribution;

eu = emissions from the fuel in use; = 0 for biomass

esca = emission savings from soil carbon accumulation via improved agricultural 
management;

eccs = emission savings from carbon capture and geological storage, and;

eccr = emission savings from carbon capture and replacement.
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4. RES-D for solid biomass fuels4. RES-D for solid biomass fuels
Annex I : GHG methodology



E = eec + el + ep + etd + eu - esca– eccs - eccr,
where
E = total emissions from the use of the fuel before energy conversion;

 

ecollection

ep = emissions from processing;

etd = emissions from transport and distribution;

eu = emissions from the fuel in use; = 0 for biomass

eccr = emission savings from carbon capture and replacement.

w
astes

s
econdary biomass and primary forest and agricultural crop residues, 

incl. tree tops and branches, straw, bagasse, husks, cobs and nut shell
r

esidues from processing, including crude glycerine
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4. RES-D for solid biomass fuels4. RES-D for solid biomass fuels
Annex I : GHG methodology



For wastes and residues: E = ecollection + ep + etd + eu – eccr 

! Increasing demand for biomass

E = eec + el + ep + etd + eu - esca– eccs – eccr ?

Member States implementation of the RED

! Not beyond RED , No Market Distortion (Third Countries) , Fossil Reference

! Multiplication of verification schemes = higher costs, barrier trade
 Positioning of our system is necessary
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4. RES-D for solid biomass fuels4. RES-D for solid biomass fuels
Annex I : GHG methodology
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eec = emissions from the extraction or cultivation of raw materials;

el = annualised emissions from carbon stock changes caused by land use change;

ep = emissions from processing;

etd = emissions from transport and distribution;

eu = emissions from the fuel in use;

esca = emission savings from soil carbon accumulation via improved agricultural management;

eccs = emission savings from carbon capture and geological storage, and;

eccr = emission savings from carbon capture and replacement. ?

• Default values (Typical if same processes)
• Own values to be assessed and amended by the Commission 

→ is it operational?

→ availability of the data? 

→ accreditation of reference bodies?

4. RES-D for solid biomass fuels4. RES-D for solid biomass fuels
EC GHG methodology : operational?



SAVING = (ECF (h,el,c) – ECh,el,c)/ECF (h,el,c)

ECh,el,c = total emissions from the heat, cooling or the electricity; and

ECF (h,el,c)= total emissions from the fossil fuel comparator for heat, cooling or electricity.

 

Fossil reference.
Whereas the VREG and the CWAPE adopted the CHP natural gas as fossil reference, the European 

Commission use other reference systems. 
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4. RES-D for solid biomass fuels4. RES-D for solid biomass fuels
GHG methodology: fossil references?
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Currently: only reporting from the EC for the 31st December 2011

At company level:

 independent reporting on regional context (reference date = 2008?)

 audits on site  picture of the local context

Gaps: 

• little control on primary suppliers of biomass (  LUC?)

• no existing LCA tool – too many assumptions underlying

Question:

Transparent allocation methodology for iLUC accounting ?

Internationally agreed model according to REDD, SFM, Agri policies ?  
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5. Perspectives5. Perspectives
Sustainability criteria : iLUC or not?
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““You may never know what results come of your action, You may never know what results come of your action, 
but if you do nothing there will be no result”but if you do nothing there will be no result”

GandhiGandhi
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[ Five reasons for you to choose Laborelec ]

• You have one-stop shopping for your energy related services
• You get access to more than 40 years of experience
• You increase the profitability of your installations
• You benefit from independent and confidential advice
• You are supported by a recognized and accredited laboratory

The Technical Competence Centre
in energy processes and energy use

Laborelec Belgium Laborelec The Netherlands
Rodestraat 125 Amerikalaan 35
1630 Linkebeek 6199 AE
Belgium Maastricht-Airport

T. +32 2 382 02 11 The Netherlands
F. +32 2 382 02 41 T. +31 63 88 26 022
RPR/RPM Brussels 0400.902.582 
BTW/TVA BE 0400 902 582

www.laborelec.com
info@laborelec.com
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