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• Basis of recommended
• LCIA framework 
• Characterisation models 
• Characterisation factors (Technical guidance document)

• Both midpoint and endpoint 
• Characterisation, not normalisation or weighting
• Global validity preferred (life cycle is global) but………
• Recommendations among existing methods and factors – only very limited 

new developments
• Best attainable consensus among existing practices 
• Extensive hearings of domain experts and stakeholders

Aims and principles
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Selected among existing methodologies
• CML2002
• Eco-indicator 99
• EDIP 2003/EDIP97 
• EPS 2000
• IMPACT 2002+
• LIME
• LUCAS
• MEEuP
• ReCiPe
• Swiss Ecoscarcity 07
• TRACI

Identification of candidates
… and other approaches for
• Respiratory inorganics
• Human and ecotoxicity
• Ionizing radiation
• Photochemical Ozone
• Acidification
• Land use
• Resource depletion
• Noise
• Climate change

1. Originality of approach
2. Only most recent version or update considered
3. Midpoint and endpoint methods
…. Among 157 characterisation methods, 92 were pre-selected
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E= endpoint 
analysed

M= midpoint 
analysed

O= not 
analysed
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• Area of protection:
– Damage to functional 

and intrinsic values
– What is de damage 

measured
– What can be the 

damage indicators
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Developed in advance to prevent bias
Scientific criteria

• Completeness of scope (8 sub criteria)
• Environmental relevance (4-12 sub criteria)
• Scientific robustness and certainty (8-15 sub criteria)
• Documentation, transparency and reproducibility (6 sub criteria)
• Applicability (4 sub criteria)

Stakeholder acceptance (5 sub criteria)

Sub criteria are weighted according to importance (high-low) 

Thresholds are introduced on fundamental sub criteria

Criteria for analysis
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Impact pathway helps identify sensitive parts and discriminate between 
methods

Specific criteria
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Environmental relevance
Midpoint

• Fate and transport is considered and advection out of a region is not 
considered a final loss

• Influential fate processes are considered (denitrification, precipitation and 
sedimentation of P)

• The factors allow distinction between individual N- and P-compounds

Endpoint
• For damages on ecosystems, the method discriminates exposed systems 

according to their sensitivity to eutrophication and oxygen depletion and 
limiting nutrient (N for marine, P for freshwater)

• Potency or dose-response is included

Specific criteria for aquatic eutrophication
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Ozone formation 
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Acidification
Airborne emissions

Atm. fate& transport 
and deposition on land

Sensitive area
Non sensitive area

Area with limited 
buffer capacity

Area above 
critical load

Diminishing buffer 
capacity

Change in soil 
parameters

Leaching of 
nutrient cations

Leaching of H+ 
and pH decrease

Leaching of Al3+

Ecotoxicity 
Al3+

Decrease in 
biodiversity

Acid stressReduced 
nutriments

Decrease in 
bioproductivity

Change in sensitive 
area

Change in critical 
load exceedence

EDIP 2003

TRACI, LIME (midpoint)

AE, 
CML 2002

EI99, ReCiPe LIME (endpoint)
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Source:  EU LCIA  project: 
Michael Hauschild, Mark 
Goedkoop, Jeroen Guinée, 
Reinout Heijungs, Mark 
Huijbregts, Olivier Jolliet, 
Manuele Margni, An De 
Schryver

UNEP/SETAC LC initiative developed consensus 
model: USETOX
This does NOT differentiate between regions, it is 
one Global model......
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Land Use environmental mechanisms
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• Four classes of methods
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Specific problem resource depletion: what is the question?

• What should the indicator express?
– .......your say
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Each model is scored against each sub criterion
• A: full compliance to E: no compliance

… for all five main Scientific criteria and the Stakeholder criteria (35-50 in 
total)

Analysis of characterisation models
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Each model is scored against each sub criterion
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Scores are aggregated under each main criterion
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Each model is scored against each sub criterion
• A: full compliance to E: no compliance

… for all five main Scientific criteria and the Stakeholder criteria

Scores are aggregated under each main criterion
• Consideration of assigned importance

Resulting scores are interpreted to arrive at draft recommendation

Separate analysis of midpoint and endpoint models, accompanied by report 
(10-15 p per impact category)

Internal review, consistency

External domain experts consulted on analysis and recommendations

Analysis of characterisation models
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Recommendations of methods and factors
• … at midpoint and at endpoint
• … in a consistent framework, where possible

Classification of recommendations (will be clarified further)
• I: Recommended and satisfactory 
• II: Recommended, some improvements needed 
• III: Interim, i.e. the most appropriate among the existing approaches but 

immature for recommendation 

Identification of future research needs
• Classification according to importance
• Estimation of work load

Preliminary draft results – pre consultation
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Preliminary draft results – pre-Consultation- Can still change!
Impact category Recommended model 

Midpoint
Class. Recommended model Mid 

to Endpoint
Class.

Climate change IPCC (GWP) (100 
years)

I ReCiPe III

Ozone depletion WMO (ODP) (infinite) I ReCiPe III

Human toxicity, 
carcinogenics

USEtox II/III DALY calculation applied to 
USEtox midpoint

II/III

Human toxicity, 
non- carcinogenics

USEtox II/III DALY calculation applied to 
USEtox midpoint

III

Particulate 
matter/Respiratory 

inorganics

Not settled yet: Greco 
et al., 2007 or RiskPoll

I/II Adapted DALY calculation 
applied to midpoint

II

Ionising radiation, 
human health

Frischknecht et al., 
2000

II Frischknecht et al., 2000 III

Ionising radiation, 
ecosystems

Garnier-Laplace et al., 
2008

III PDF calculation applied to 
midpoint

III
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Preliminary draft results – pre-Consultation - Can still change!
Impact category Recommended model 

Midpoint
Class. Recommended model (Mid 

to) Endpoint
Class.

Photochemical 
ozone formation

LOTOS-EUROS as 
applied in ReCiPe

II ReCiPe for human health, 
nothing for vegetation

II

Acidification Accumul. Exceedance II ReCiPe III

Eutroph. terrestrial Accumul.Exceedance II None -

Eutroph. aquatic ReCiPe II ReCiPe for freshwater, none 
for marine waters

III

Ecotoxicity USEtox II/III PDF calculation applied to 
USEtox midpoint

III

Land use Milà i Canals III ReCiPe III

Resource depletion, 
water

Swiss Ecoscarcity III None -

Resource depletion, 
mineral . fossil (and 

renewable)

Category 1: None
Category 2: EDIP97 

update 2004 

-
II

Category 4: ReCiPe III
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1. Analysis of existing LCIA methodologies (report)

2. Requirements for LCIA methods, models and indicators
• Introduction to LCIA (steps and framework)
• Criteria for assessment of characterisation models (per impact category)
• Procedure for applying the criteria into the analysis 

3. Recommendations based on existing LCIA models and factors, not out yet
• Recommended models at midpoint and endpoint level Can still change!
• Consistency across midpoint and endpoint indicators
• Research needs (per impact category) is input to LC-impact EU project
• Annexes with analysis results, procedure, LCIA glossary

4. Draft recommendation of characterisation factors in ILCD system; not out yet

What are the deliverables?
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Towards a worldwide method?

• Concerns form Japan and US that the EU cannot make global recommendations
• Global recommendations for regional impact categories?

• Most product systems are global today 
• For most regional impact categories existing methods are based on regional 

models
• Trade-off between other criteria and representativity for emission region

• Global models needed for regional impact categories
• Harmonisation across existing models
• Globalisation of existing or new models

… this is identified as a central research need in the project
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• Why is all this interesting?
– Criteria make it possible to assess methods
– Structure of environmental mechanism makes clear what a 

method covers, and what not
– Sets out a roadmap for method development, see www.lc-

impact.net
• Should the EU make global recommendations?
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