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Milestones in LCIA guidance
→ 1992-1999 SETAC LCIA working groups (Society for 

environmental toxicology and chemistry): Assessment 
framework à LCIA ISO recommendations

→1999: contacted UNEP  à In 2 weeks in Paris 
2002 Launch of the UNEP-SETAC Life cycle Initiative!

→2002 – 2012 LCIA programme of the Life Cycle Initiative: 
LCIA Midpoint-Damage Framework, USEtox, WULCA

→2012-2019 GLAM Phase 1 & 2: Consensus finding for 
environmental assessment indicators and methods in 
multiple impact categories à Pellston workshopTM

1  (January 2016) & 2 (June 2018, Valencia)
→2019-2023 Phase 3: Dissemination and stewardship

Creation of a Global LCIA method
https://www.lifecycleinitiative.org/applying-lca/lcia-cf/

https://www.lifecycleinitiative.org/applying-lca/lcia-cf/


Objective: Creation of a Global LCIA method
recommended by the Life Cycle Initiative 
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Establish a comprehensive, consistent and global 
Environmental Life Cycle Impact Assessment 
Method, covering classification, characterization, 
normalization and weighting to assess the life cycle 
impacts of products and services on human health, 
ecosystem and natural resources.



Comparison of LCIA Methods

Midpoint type

Adapted from Itsubo, 2013.
Geographical scope: No mention =Europe, CH=Switzerland, S=Sweden, J=Japan, US=USA, G=Global 

Midpoint-Damage type

1990

2000

2010

2020

Weighted type

Eco-scarcity CH 1990

Eco-scarcity CH 1997

Eco-scarcity CH 2006

Dist. to target

EPS S 1992

EPS S 2000

Ecoindicator 95

Ecoindicator
99

$

Eco-scarcity CH 2013

Eco-scarcity CH 2018

LIME 1  J 2005
ReCiPe 2008

LIME 2  J 2009

LIME 3  G 2015
ReCiPe G 2016

IMPACT  
2002+

IMPACT WORLD+ G 2019

LC IMPACT G 
2020

GLAM 3 G 
2023

$

Nordic guide 1995

CML LCA guide 
1992

CML guide 2002

TRACI 1 US 2003

TRACI 2 US 2011 

EDIP 1997 

EDIP 2003

PEF 
2012 

PEF 
2019 

GLAM 1 
2016 

GLAM 2 
2018 



Organization of the work   
- 4 task forces (TFs) with a total of » 100 members, monthly 
teleconference + category specific subtask forces
→Human health (HH)
→Ecosystem quality (EQ) 
→Natural abiotic & biotic resources and ecosystem services 

endpoints
→ Cross cutting issues & normalisation and weighting
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- Executive coordination group: 10 members - GLAM chair & co –
chairs, TF chairs + Llorenç Milà i Canals for UN environment

- Advisory group: To provide stakeholder advice & input.
To be established within the scoping process
- Under overall supervision of the 
Life Cycle Initiative steering committee 



Scoping process (by end of summer 2020)

1. Framing of the impact category
→Impact-pathway diagram within the midpoint-damage framework
→Ability to go to defined damage metric consistently with other categories

2. State-of-the art, gaps, and existing starting points
→Start from recommendations when available. Review available methods and level 

of convergence to identify the best possible starting point
→Identification of gaps and those that can be addressed within 2 years
→Identification of pathway that can be covered with sufficient reliability

→Application of evaluation criteria at category level (next sheet)

3. Implementation plan
→Plan and steps to address gaps within next two years
→Teams and experts to involve

→Identify topics for which substantial funding is needed for targeted projects and 
potential national, international or business sponsors



Timeline

2020 2021 2022 2023

Scoping 
document

Targeted development work in TF

Method comparison

Final consensus 
workshop

Next steps include:

- Creation (Fall 2019) and launch (January 2020) of the 4 Task Forces as outlined above.
- Scoping work by teleconferences in Task Forces.
- Dublin Workshop on May 7 afternoon and May 8 morning 2020, in conjunction with SETAC Europe 
congress: Meeting in task forces in the afternoon (three parallel TFs), Stakeholder workshop 5
Cross cutting and reporting of TFs on Friday morning 
scoping publication in 
- Targeted work 2020

- Pre-recommendations of all category indicators, including additional and new categories Spring 2022.

2019

Poznan 
workshop

Final implementation

Complete LCIA 
method with  
characterization 
& damage factors

Scoping phase

White papers with 
recommendations per 
impact category & 
preliminary factors

Draft consistent 
consensus 
LCIA method

Online workshops
& stakeholder meetings

Category specific 
workshops

Launch of 
task forces



Human Health taskforce
Peter Fantke (chair) | Tom McKone (co-chair)



Human Health – Focus Areas

Climate Change
PM2.5 indoor/outdoor
Human toxicity incl. worker injuries
Ionizing radiation incl. indoor radon
Nutrition
Water use/domestic deprivation

Physical exercises
Noise
Non-ionizing radiation
Major accidents

Overall integration

Definitely to-be-included in 
final GLAM LCIA method

Currently not under 
consideration for GLAM
(to-be-explored for inclusion in GLAM 
LCIA method upon availability of 
additional resources)



Human Health – Climate Change
• For current pathways, we 

will update 
epidemiological data 
(additional cases per °C 
and DALYs per cases)

• Start from work of de 
Schryver, IPCC reports and 
Lancet reviews

• New pathways will be 
added based on new data

• Additional experts invited 
(J. Balbus, L. Tang)

Lead: A. Levasseur, L. Rupcic

Emission

Atmospheric 
concentration

Radiative 
forcing

Atmospheric 
temperature

Direct impacts (e.g. 
cardiovascular, respiratory

and renal heat stress 
related diseases, increase

in extreme events)

Human Health
Impacts

Impacts from changes in 
human institutions (e.g. 

conflicts from forced
migration, mental health

issues)

Impacts from changes in 
ecosystems (e.g. infectious
diseases, malnutrition from

droughts)

Other climate
forcer



Human Health – PM2.5 Indoor/Outdoor
indoor occupational/residential

outdoor urban/rural
primary PM2.5/secondary PM2.5 percursors

all-cause mortality
(IHD, stroke, COPD, lung cancer, ALRI)

• Compare archetype-based, 
USEtox-compatible framework 
(GLAM1) and spatial model 
approach
• Develop indoor and spatialized 

outdoor (e.g. based on inMAP) 
approach for secondary PM2.5
• Parameterizations for indoor-

outdoor transfers
• Latest non-linear exposure-

response function from GBD-
IER or GEMM
• Updated exposure-response 

and severity data based on 
latest GBD
• Consistent indoor PM2.5, 

toxicity, radiation environment

Lead: T. McKone, P. Fantke

YLD, YLL, DALY



Human Health – Human Toxicity
• Start from USEtox global scientific 

consensus model
• Adopt near-field/far-field model 

and close missing product gaps
• Compare worker exposure 

approaches (Scanlon, Kvasnicka, 
Kijko) and adopt input-output 
approach for worker injuries
• Introduce new indicator for 

developmental toxicity
• Adopt probabilistically-based 

toxicity estimates using ED10 
based on WHO consensus
• Revisit cancer QSARs that also 

account for zero potency
• Derive latest GBD severity factors 

& link animal/human data

Lead: P. Fantke, D. Li, N. Aurisano



Human Health – Nutrition

Direct nutritional impact (use phase)
• Starting point will be the Health Nutritional Index (HENI)
• Epidemiology-based nutritional factors are developed using latest GBD data
• Marginal/non-marginal, with food losses considered
• Develop archetypes (variability, consumption)

Indirect nutritional impact (production phase)
• Main focus on land use and water consumption
• Update GLAM1 recommendation for water 

consumption (Malnutrition reduction from calories 
produced; representative trade effects)

Lead: K. Stylianou, L. Scherer



Human Health – Water Use/Deprivation
• Starting point is consensus on 

assessment for agricultural 
user’s water deprivation

• Build on GLAM1 framework, 
watershed/monthly 
resolution, no discrimination 
between groundwater/surface 
water

• Update data & improve 
modelling of scarcity and 
effects based on latest GBD

• Check fate factor consistency
• Combine comparative risk 

assessment with water 
quantities to derive diarrhoeal 
DALY due to water deprivation 

Lead: AM. Boulay, L. Debarre
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Human Health – Ionizing Radiation
Radiation
• Compare approaches 

(Ucrad, CGM, NORM) incl. 
USEtox-compatibility; check 
if radon needs own method
• Develop radiation model
Indoor radon
• Check how to start from 

building stock instead of 
emissions for radon
• Develop factors for 

exposures indoors to radon 
and its progeny
• Include occupational 

exposures to radon from 
mining/oil-/gas-well 
operations

Lead: T. McKone



Human Health – Integration

- Include in the cross-cutting issues taskforce a discussion on 
the “functional unit” (e.g. for nutrition, water use)

- Look for each aspect/impact category into how it can be 
operationally linked to LCI data (otherwise, the LCIA method 
will not be feasible)

- Evaluate overlaps across impact categories in HH as well as 
overlaps with impact categories with other AoPs

- Check how to address that specific health effects have 
contributions from different impact categories

- Alignment with other taskforce chairs how to move these 
aspects forward, and possibly with D. Li as link to GLAD



Ecosystem quality 
task force

Francesca Verones
Rosalie van Zelm



Tasks

1) Harmonization
2) New impact categories
3) “Vulnerability”



Task 1: Harmonization

→Land use
→Check taxonomic coverage 
→Prepare for connection to vulnerability

→Eutrophication and acidification
→Model to endpoint
→Prepare for connection to vulnerability 

→Ecotoxicity
→Model to endpoint
→QSARs Eutrophication and acidification
→Severity factor
→…



Task 2: new impact categories

→Climate change
→Freshwater , marine and terrestrial ecosystems 
→CTP

→Marine plastic pollution
→Entanglement in macroplastic
→physical effects of microplastics 

→Water consumption
→SDRs
→Mostly EF, perhaps FF

→Biomass removal by fisheries



Task 2: climate change



Task 2: marine plastics



Task 2: water consumption



Task 2: biomass removal



Task 3: “vulnerability”

→= Global extinction probability (GEP)
→Will be implemented for all categories.
→Ready for birds, mammals, reptiles, amphibians, 

Actinopterygii, Chondrichthyes, freshwater groups..
→To be calculated for vascular plants, crustaceans, 

mollusks, separate freshwater groups



GEP (local; 0.05° grid)

Marine groups Terrestrial groups Freshwater groups

• Chondrichthyes
• Corals
• Marine fish
• Marine mammals
• Seagrasses

• Amphibians
• Birds
• Mammals
• Reptiles



Natural resources and ecosystem 
services task force

Timothy Grant (co-chair) | Masaharu Motoshita (co-chair)

GLAM3 Stakeholder Meeting 7-May-2020



Focus of this TF

28

Instrumental values provided from natural capital



Consequences of 
restricted availability of 

functional values

NR-Natural resources Impact & damage mechanisms
Masaharu Motoshita  à framing of impact pathway
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Depletion

Degradation

Provisioning function of 
natural resources

Permanent loss 
of the values

Temporal loss of 
the values

Natural Resource Use Impact category

Inventory Assessment

Impact mechanism Areas of 
Protection

Environmental damage 
mechanisms

Natural 
resources

Increasing efforts for 
securing 

substitutions

Non substitutable 
damage

(Loss of well-being?)

Occupation

Transformation

Translocation

Natural 
resources

Dissipation Quality change

Externalities

Distinguish actions (trigers) and impacts (results)
• The role(s) of anthropogenic stocks



Operational Method for Ecosystem Services
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Ecosystems services





Currently operationalized models are 
• Biotic Production – (SOC deficit potential/BPP/HANPP)
• Soil Erosion potential
• Groundwater Regeneration Reduction Potential
• Infiltration Reduction Potential
• Physicochemical Filtration Reduction Potential
• Mechanical Filtration potential 

Recently published models still to be evaluated 
• Soil Compaction 
• Soil Salinization

Areas where significant gaps are known
• Climate regulation potential via Albedo effect
• Pollination
• Cultural/aesthetic ecosystem damage potential.  



Tasks for ecosystem service task group

1. Formulate endpoint indicator & link models 

2. Quality of parameters and global applicability of 
published methods.

3. Operationalize newer methods which have been 
published

4. Tackle major gaps such as local climate, 
pollinators



Natural resources
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Existing impact pathways of NR
F

Sonderegger et al. (2017), Int. J. Life Cycle Assess., 22:1912-1927

Sonderegger et al. (2020), Int. J. Life Cycle Assess., 25:784-797

Pradinaud et al. (2019), Int. J. Life Cycle Assess., 24:960-974

• Generic pathways for all NR
• Detailed cause-effect chains
• Specific damage (what & to whom)



Draft of impact pathways
- Under discussion in TF (no consensus) -
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1

Usage potential  of 
natural resources

permanent loss 

temporal loss

Natural Resources Used Impact category

Inventory Assessment

Impact mechanism Areas of 
ProtectionDamage mechanisms

potential
to make use of 
the value that 

natural 
resources can 

hold
for humans in 

the 
technosphere

Increasing 
efforts for 
securing 

substitutions

Non 
substitutable 

damage
(loss of well-

being?)

Raw 
Material

Pressure Impact

Technosphere

Deprivation of other 
users

Deprivation of 
valued 

function

Water

Land

Flow 
resources

Translocation

Trans-
formation

Occupation

Natural Resources

value that 
natural 

resources 
hold for 

humans in 
the 

environment

EnvironmentValued function of 
natural resources

permanent loss

temporal loss

Increasing 
efforts for 
securing 

substitutions

Non 
substitutable 

damage (loss of 
natural capital?)

Deprivation of 
environment

Depletion

Degradation

Deposition 
direct and indirect 

impacts on 
ecosystem 

Ecosystem 
quality

damage on 
ecosystem

Dissipation

Spatial reduction of usage potential or loss of the values

to be considered at any stage of the analysis

resource flow

cause-effect chain of damage

Deprivation of 
in-situ life 
supporting 

function

1. Presssure

2. Changes in the 
functional value provision

3. Associated consequences 
of the value loss

4. Distinction between technosphere and the environment



The targeted impact categories
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• In priority
• Resource use (minerals, freshwater, land, soil)

• Explore potential inclusion
• Resource use (biotic resources)
• Resource pollution (freshwater)

• Not considered at this stage…
• Resource use (air, solar, wind, etc.)
• Resource pollution (air, soil etc.)



Implementation plan
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Task 1 – Selection and definition of the AoPs

Task 2 – Framing the impact pathways

Task 3 – Review of the latest advances in LCIA methods

Task 4 – Validation of the LCIA methods in case studies

Task 5 – Evaluation/recommendation of the 

characterization factors

Currently 
working on these



TF 4 – Normalisation, Weighting & 
Cross-cutting Issues

”

Alexis Laurent (co-chair) | Alessandra Zamagni (co-chair)



Goal  and scope of TF4

LCI-LCIA 
Connection



Normalisation subtask
Purpose
Guide the choice of normalization approaches and provide updated normalization 
references for GLAM LCIA methodology

Objectives & Expected outcomes
1. Develop and apply a calculation framework for arriving at a global normalization 

inventory enabling to determine a set of global normalization references, incl. 
uncertainty evaluation
à Increase substance coverage (pesticides) of normalization inventory
à Include flows for new impact categories/pathways
à Strengthen the consistency of normalization inventory (incl. updated data, etc.)
à Quantitative characterization of uncertainties to explore

2. Develop a guidance document (i) for practitioners on the appropriate 
application of normalization in LCA (consistent with, e.g. goal definition, 
weighting, etc.), and (ii) for method developers on further research needs
à Will cover all normalization approaches

(incl. internal and external)



Normalisation subtask

Anticipated time plan:

Leaders/Coordinators 20-11 20-12 21-01 21-02 21-03 21-04 21-05 21-06 21-07 21-08 21-09 21-10 21-11 21-12 22-01 22-02 22-03 22-04 22-05 22-06

Conduct literature review Alexis Laurent

Develop a global 
normalization inventory 

Andrea Martino Amadei, Serenella 
Sala, Yi Yang, Alexis Laurent

Calculate global normalization 
references (NFs)

Yi Yang & Alexis Laurent

Evaluate the uncertainties of 
the developed NFs

Yi Yang & Alexis Laurent

Utilize the NFs for consistency 
check

Alexis Laurent

Develop a guidance document Alexis Laurent

Leaders/Coordinators 20-11 20-12 21-01 21-02 21-03 21-04 21-05 21-06 21-07 21-08 21-09 21-10 21-11 21-12 22-01 22-02 22-03 22-04 22-05 22-06

Conduct literature review Alexis Laurent

Develop a global 
normalization inventory 

Andrea Martino Amadei, Serenella 
Sala, Yi Yang, Alexis Laurent

Calculate global normalization 
references (NFs)

Yi Yang & Alexis Laurent

Evaluate the uncertainties of 
the developed NFs

Yi Yang & Alexis Laurent

Utilize the NFs for consistency 
check

Alexis Laurent

Develop a guidance document Alexis Laurent



Weighting subtask
Purpose
Guide the choice of the weighting method(s) and indicator aggregation function(s) 
according to the problem formulation (goal and scope)

Objectives & Expected outcomes
1. Develop guidelines to select the most relevant methodologies to determine 

weights for individual impact categories under different decision contexts 
à Include a common nomenclature and definitions between the field of LCA and 

MCDA
à Evaluation of weighting methods based on a set of criteria
à Strengthen the connection between normalization and weighting by formalizing 

their dependencies
2. Build a consistent set of deterministic weights covering all impact categories of 

the GLAM LCIA methodology, with main focus on weights at endpoint/damage 
level
à Development of weights for a selected decision context, 
à Quantitative characterization of uncertainties of the proposed weights



Weighting subtask

Anticipated time plan:



LCI-LCIA connection issues & GLAM implementation 
subtaskPurpose

Define a consistent way of linking LCI and LCIA, and develop a roadmap (incl. e.g.
decision-tree) to achieve minimum requirements of consistency and quality
standards

Objectives & Expected outcomes
1. Identify all sources of inconsistency and provide recommendations and

mitigation measures for a coherent connection between LCI and LCIA, accepted
by all different stakeholders
à Create an international, multi-stakeholder collaborative governance body, 

coordinated with the GLAD initiative
à Set up of a traceable system for all information related to LCI-LCIA connection
à Prioritise and address identified limitations related to i) modelling limitations; ii) 

specification and level of details; iii) data quality requirements
à Quantitative characterization of uncertainties to explore

2. Apply recommendations to the GLAM LCIA methodology to ensure consistent 
LCI-LCIA linkage

3. Prepare the support and format ensuring direct implementation of the GLAM 
LCIA methodology in LCA software



LCI-LCIA connection issues & GLAM implementation 
subtask

Anticipated time plan:

11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6
Multi-stakeholders collaborative 
governance body

t

Open access and traceable system t
Decision tree for linking LCI&LCIA t
Implementation of the GLAM LCIA 
methodology

Requirements for the format t
Implementation

2020 2021 2022Tasks



Consistency issues across 
impact/damage categories

Purpose:
➜ Facilitate the dialogue between the 3 TFs and provide recommendations to 

the 3 other TFs for harmonization and consistent choices across 
impact/damage categories

Objectives and list of topics to address:
1. Map current practice and where relevant harmonize choices/guidance for 

other TFs on:
(i) spatial differentiation and aggregation,
(ii) time frames,
(iii) reference states,
(iv) provision of average and marginal CF,
(v) consideration of positive effects,
(vi) consistency between indicators at midpoint and endpoint levels,
(vii) harmonized modelling for impacts contributing to several AoP (and hence different TFs)
(viii)Alignment in cause-effect chain modelling (choices, assumptions) across damage results and when 

aggregating at AoP level. 



Consistency issues across 
impact/damage categories

Purpose:
➜ Facilitate the dialogue between the 3 TFs and provide recommendations 

to the 3 other TFs for harmonization and consistent choices across 
impact/damage categories

Objectives and list of topics to address:
1. Map current practice and where relevant harmonize choices/guidance 

for other TFs on:
à Mostly internal processes – to be started after scoping process ended

2. Coordinate continued refinement and consensus finding on LCIA 
framework

3. Developing a catalogue of recommendations and guidance for 
uncertainty evaluation



Uncertainty assessment

Objectives and scoping:
➜ Developing a catalogue of recommendations and guidance for uncertainty 

evaluation, targeted to:
1. How to assess, report, interpret and use uncertainty information for 

characterization results in LCA studies
➜ Directed to LCA practitioners

2. How to ensure consistency in uncertainty estimates across 
characterization, normalization and weighting steps within the LCIA phase
➜ Directed to method developers
➜ Will be coordinating with other TFs and subtasks to provide and 

harmonize guidance
➜ Developing uncertainty factors for all GLAM3 CFs



LCIA - The art of 
consistently comparing!

→Stakeholder comments template
To be filled and sent before 30 November

→Your questions and comments


