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Background

• GHG methodologies taskforce established by GBEP 
steering committee in May 2007.

• Goal was to make available a flexible methodological 
framework for policy makers in all countries to use in framework for policy makers in all countries to use in 
comparing results from different GHG lifecycle 
assessments.

• After 2 years and 5 taskforce meetings, the LCA checklist 
(or “Framework”) was finalized by the GBEP Steering 
Committee in 2009.



Approach

• The taskforce developed a flexible “checklist” framework to 

be used to describe any LCA of bioenergy production and use.

• Checklists were formulated to –

– ask sufficiently broad and inclusive questions to enable description of 

all LCA methodologies,all LCA methodologies,

– avoid bias towards certain assumptions or towards inclusion of certain 

components.

• Work was based on accepted methods for undertaking 

environmental lifecycle analysis and GHG inventories, such as

– ISO 14040 standards, 

– IPCC good practice guidance for land use change and forestry,

– Members and experts’ experiences in developing LCAs.



Components of the LCA

1. GHGs covered

2. Source of biomass

3. Land use changes due to bioenergy production

4. Biomass feedstock production on farms and in forests

5. By-products and co-products5. By-products and co-products

6. Transport of biomass

7. Processing into fuel

8. Transport of fuel

9. Fuel Use

10. Comparison with replaced fuel



Follow-on Work
http://www.globalbioenergy.org/fileadmin/user_upload/gbep/docs/GHG_cle

aring_house/GBEP_Meth_Framework_V_1.pdf)

• Secretariat and Members have performed test use of the 
framework checklists

• Disseminate the framework through the GBEP website:

– Version Zero was released on the GBEP website in January 2011

– Will be integrated into a GBEP clearinghouse tool (under construction on the 
website) to enable users to 

– Will be integrated into a GBEP clearinghouse tool (under construction on the 
website) to enable users to 

• test the framework, 

• compare submissions

• exchange documents and studies

• well as to learn from other users’ experience

• Improve the framework and its accessibility in response to user 
experience
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LCA:  U.S. Regulatory 
Experience

� U.S. Renewable Fuel Standard (RFS) requires 36 

billion gallons of renewable fuels in U.S. fuel supply 

by 2022.

� Mandated by Congress in Energy Independence & Security Act of 
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� Mandated by Congress in Energy Independence & Security Act of 

2007 (EISA). 

� EPA finalized the RFS rule in 2010.

� RFS requires that biofuels meet lifecycle GHG reduction 

thresholds compared to a 2005 petroleum baseline (to meet RFS 

volume mandate).

� EISA mandates that RFS GHG lifecycle analysis includes “direct 
emissions and significant indirect emissions such as 

significant emissions from land use changes.”



LCA:  U.S. Regulatory 
Experience

� Lessons Learned – Food for thought during today’s 

discussions of LCA for Policy:

� LCA methodologies differ, in part, due to the questions each LCA 
must answer to effectively inform a specific policy, priority, or goal.  

� LCA capacity to effectively and robustly inform policy requires long-
term and extensive commitments of time and staff resources –
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term and extensive commitments of time and staff resources –
both for LCA development and then maintenance and updates.

�When considering developing LCA capacity, policy makers 

benefit from considering before initiation –

� If and how national policies (current and expected) will benefit from         
in-house LCA capacity.

� What questions does the LCA need to ask to meet policy needs.



APPENDIX

(Framework Checklist Summaries – from 2009)



Components of the LCA

For each component, a set of checklines were developed to 

allow for complete, transparent, and flexible reporting of 

greenhouse gas emissions.



Steps 1 & 2: Introductory Information

Step 2: Source of biomass

Non-waste __   (continue to Step 3)

Waste __           (explain below, and then skip to Step 6)

* Please explain definition of waste:

Substance that the holder intended to discard ___

Substance that had zero or negative economic value ___

Step 1: GHGs Covered

CO2 ___

CH4 ___

N2O ___

HFCs ___

PFCs ___ Substance that had zero or negative economic value ___

Substance for which the use was uncertain ___

Substance that was not deliberately produced and not 

ready for use without further processing ___

Substance that could have adversely affected the 

environment ___

Other: ________________________________________

PFCs ___

SF6 ___

Other _________

Please report global warming 

potential used for each GHG 

covered. 



Step 3: Land Use Change

Step 3: Land use change

Accounting for land use change in a lifecycle framework for estimating emissions for 

bioenergy is a complicated matter. Many institutions around the world are developing their 

methodologies.  Some account for land use change in a single, holistic assessment while 

others sub-divide bioenergy-associated land use change into direct and indirect changes.  

Some further distinguish between indirect land use changes that are domestic versus Some further distinguish between indirect land use changes that are domestic versus 

those that are international.  The reporting framework presented below is intended to be 

flexible in order to clarify which of these multiple approaches is taken by the methodology 

being described.

___ Direct land use changes are taken into account   OR

___ Indirect land use changes are taken into account   OR

___ A combination of both is included

Explain the choice.



Step 3: Land Use Change

3a: Direct Land use Change

Direct land use changes, when they occurred, are accounted for (Y or N). If yes: 

. . . . 

3b: Indirect Land use Change

___ Domestic indirect land use change is taken into account       OR___ Domestic indirect land use change is taken into account       OR

___ International indirect land use change is taken into account    OR

___ Both are taken into account separately    OR

___ Both are taken into account without making the distinction

Explain the choice.

Domestic indirect land use changes are accounted for (Y or N ). If yes: 

. . . .

International indirect land-use changes are accounted for (Y or N). If yes:

. . . .



Step 3: Land Use Change

For each type of land use change considered:

1.  Identify the reference period or scenario 

___ Historic (identify year or period)

___ Business-as-Usual (BAU) scenario (identify time frame: _________) 

___ Other (explain) 

2.  Describe how the methodology attributes this type of land use change to biofuels

3.  Explain key reference assumptions and characteristics relevant to estimating GHG 

emissions from land use change. Examples include: emissions from land use change. Examples include: 

• System boundaries (such as sector, activity, and geographic coverage) 

• For BAU scenarios, assumed trends in key variables and land uses 

• Omitted emissions sources 

• Time period over which land use change emissions are allocated   

4.  Briefly describe the type of land-use changes accounted for (2 – 3 paragraphs).  

5.  The following impacts of land use change are accounted for:

Accounted for net changes of carbon stocks in:

___ living biomass, ___ dead organic matter, ___ soils 

___ Changes in carbon sequestration in products (such as harvested wood 

products)

6. The methodology and data used are publicly available: 

Methodology (Y or N), Data (Y or N)



Step 4: Biomass Feedstock Production

Step 4: Biomass feedstock production

Focus on Direct Emissions:

1.  Sources of direct GHG emissions are 

accounted for:

___ Emissions from operating farm/forestry 

machinery

___ Emissions from energy used in irrigation

___ Emissions from energy used to prepare 

3.  The methodology and data used are 

publicly available: Methodology (Y or N), Data 

(Y or N)

Focus on Embodied Emissions:

1. Sources of GHG emissions embodied in 

inputs accounted for:

___ Emissions embodied in the manufacture of 

farm/forestry machinery ___ Emissions from energy used to prepare 

feedstocks (drying grains, densification of 

biomass, etc.)

___ Emissions from energy used in transport 

of feedstocks

___ CO2 emissions from lime/dolomite 

applications

___ On-farm N2O emissions from nitrogen 

fertilizers (direct, volatilization, runoff/leaching)

___ CH4 emissions from lands (especially 

wetlands) 

___ Other (please specify)

2.  For all checked, clarify assumptions and 

emissions reference values used

farm/forestry machinery 

___ Emissions embodied in buildings 

___ Emissions embodied in the manufacture of 

fertilizer inputs.

___ Emissions embodied in the manufacture of 

pesticide inputs

___ Emissions embodied in purchased 

electricity

___ Emissions embodied in seed production

___ Other (please specify)

2.  For all checked, clarify assumptions

3.  The methodology and data used are 

publicly available: Methodology (Y or N), Data 

(Y or N)



Step 5: By-products and Co-products

Step 5: By-products and co-products

By-products or co-products are produced (Y or N)

1.  ___ By/Co-products from the biomass are accounted for.

2.  ___ By/Co-products from non-biomass feedstocks are accounted for.

3.  Explain definition of by/co-products: _________________________________

4.  An allocation method is used (Y or N):

___ Allocation by mass

___ Allocation by energy content___ Allocation by energy content

Method to determine energy content: _____________________________

___ Allocation by economic value

Method to determine economic value: _____________________________

___ Other allocation method

Specify method: __________ Method to determine parameters needed: _________

5.  A substitution method is used (Y or N)

Identify method used to determine the exact type of use/application of a co-product: ________

Identify method used to determine what product the co-product would substitute for and what 

the associated GHG emissions are for that product: _________________________

6.  Another method or combination of methods is used (Y or N)

Specify method: __________________________________

Method to determine parameters needed: __________________________________

7.  For relevant sections, clarify assumptions 



Step 6: Transport of Biomass

Step 6: Transport of biomass

Biomass is transported from farm/plantation/forest to processing plant (Y or N)

If yes:

1. ___ The biomass transported in a different commodity type.

1a. ___ A description of intermediate processing steps is available.

1b. ___ Emissions associated with intermediate processing are accounted for 

(including, e.g., electricity used for processing). 

2. ___ There is a multi-stage transport chain (e.g. truck to ship to truck or train).2. ___ There is a multi-stage transport chain (e.g. truck to ship to truck or train).

2a. List all stages in the transport chain.

2b. Specify the stages for which emissions are accounted. 

3. Transport from production site to use/processing plant is dedicated to this purpose (Y or N) 

If Yes: 

3a. ___ All transport emissions are included

If No:

3b. ___ A portion of transport emissions are allocated, and the allocation methodology 

is described. 

4. ___ Return run of transport equipment is accounted for.

4a. During the return run, transport equipment is:

___ empty    ___ otherwise utilized

5.  For relevant sections, clarify assumptions 



Step 7: Processing into Fuel

Step 7: Processing into fuel

The biomass requires processing to produce fuel (Y or N)

1. ___ GHG emissions associated with material inputs used in the conversion process (e.g. 

chemicals, water) are accounted for. 

2. ___ GHG emissions associated with energy used in conversion process are accounted for.

2a. Specify the method used to account for grid-related emissions 

(e.g.average/marginal, national/regional, actual/future): ___________________(e.g.average/marginal, national/regional, actual/future): ___________________

3. ___ GHG emissions from wastes and leakages (including waste disposal) are accounted for.

4. ___ Other GHG emissions from the process are accounted for.

4a. List which ones: ___

5. ___ GHG emissions associated with the plant construction are accounted for.

5a. Estimates of emissions associated with plant construction have been pro-rated to

account for:

___ Other uses of the plant

___ Design life of the plant

___ Other parameters; specify which ones: ____________________

6.  For relevant sections, clarify assumptions 



Step 8: Transport of Fuel

Step 8: Transport of fuel

Fuel is transported from processing plant to use site (Y or N)

If yes:

(please consider all emissions, including, for example, CH4 emissions from biogas equipment)

1. ___ The fuel transported in a different commodity type.

1a. ___ A description of intermediate processing steps is available.

1b. ___ Emissions associated with intermediate processing are accounted for 1b. ___ Emissions associated with intermediate processing are accounted for 

(including, e.g., electricity used for processing). 

2. ___ There is a multi-stage transport chain (e.g. truck to ship to truck or train).

2a. List all stages in the transport chain.

2b. Specify the stages for which emissions are accounted. 

3. Transport from the processing plant to the use site is dedicated to this purpose.  (Y or N) 

If Yes: 

3a. ___ All transport emissions are accounted for.

If No:

3b. ___ Transport emissions are pro-rated; methodology for pro-rating is described. 

4. ___ Return run of transport equipment is accounted for.

4a. During the return run, transport equipment is:

___ empty    ___ otherwise utilized

5.  For relevant sections, clarify assumptions 



Step 9: Fuel Use

For solid biomass and liquid and gaseous fuels used in stationary applications:

1.  Analysis addresses electricity and/or heat (thermal energy)? (Y or N)

1a.  Facility is a CHP plant? (Y or N)

1b.  Electric efficiency of the use process ________

1c.  Thermal efficiency of the use process ________

1d.  Electricity sent to a general grid (Y or N) 

1e.  In case of CHP, indicate method used to account for electricity and heat (i.e., allocation, 

substitution, etc.), as in LCA Step 5. substitution, etc.), as in LCA Step 5. 

2.  Specific emissions are addressed by the usage (Y or N)

2a.  Identify conversion/combustion technology

3.  The technique specifically causes significant non-CO2 emissions of: 

___ N2O (e.g. CFB-type boilers) 

___ CH4, (e.g. low level technique or small-scale)

___ Other

3a.  Describe evidence to exclude the occurrence of such specific GHG emissions.

4. Biomass is tainted with fossil material (e.g. in case of waste sources) (Y or N)

4a.  If yes, provide analysis on degree of fossil content, if available

5.  The analysis addresses a technology upgrade (e.g. pile burning to modern energy 

technology)

5a.  If yes, provide emissions data on the replaced way of biomass burning, if available.

6.  For relevant sections, clarify assumptions



Step 9: Fuel Use

For transport fuels:

1. Miles (km) per energy unit are addressed (Y or N)

1a.  Miles (km) per energy unit: ____

1b.  Describe how energy efficiency is factored into fuel use analysis.

2. Tailpipe gas is addressed (Y or N).  If yes, describe methodology:

e.g.: CO2 emissions associated with combustion source and feedstock sink are netted out; CH4 

and N2O emissions from combustion are included.and N2O emissions from combustion are included.



Step 10: Comparison With Replaced Fuel

Step 10: Comparison with replaced fuel

1. Identify Methodology for LCA of replaced fuel(s) / energy production system(s).

2. This methodology is publicly available (Y or N)

If yes, provide references

3. Gases covered:

CO2 ___   CH4 ___   N2O ___   HFCs ___   PFCs ___   SF6 ___   Other _________

Please report global warming potential used for each GHG covered.Please report global warming potential used for each GHG covered.

4. An LCA is performed on the replaced fuel(s) / energy production system(s). (Y or N)

4a.  If yes, list any sources of inconsistency between LCA of biofuel and LCA of replaced 

fuels/systems.

4b.  If no, identify the system boundaries.

5. Specify which sources of emissions embodied in infrastructure are accounted for and clarify 

assumptions.

I. Biofuel is used to replace transport fossil fuel (for stationary use, skip to section II)

. . . . 

II. Stationary use of biofuel for electricity/heat

. . . .


