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Milestones in LCIA guidance

— 1992-1999 SETAC LCIA working groups (Society for
environmental toxicology and chemistry): Assessment
framework = LCIA ISO recommendations

—>1999: contacted UNEP = In 2 weeks in Paris
2002 Launch of the UNEP-SETAC Life cycle Initiative!

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

—2012-2019 GLAM Phase 1 & 2: Consensus finding for
environmental assessment indicators and methods in

multiple impact categories = Pellston workshop™
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/
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https://www.lifecycleinitiative.org/applying-lca/lcia-cf/

Objective: Creation of a Global LCIA method
recommended by the Life Cycle Initiative

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.
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Comparison of LCIA Methods

Midpoint type Midpoint-Damage type Weighted type

Ecoindicator 95 Eco-scarcity CH 1990

1990 CML LCA guide
1992 EPS S 1992

Nordic quide 1995 Ecoindicator Eco-scarcity CH 1997
ordic guige EDIP 1997 99
2000 CML guide 2002 IMPACT EPS $2000 &3

EDIP 2003 2002+

TRACI 1 US 2003 LIME 1 J 2005 Eco-scarcity CH 2006
ReCiPe 2008
TRACI 2 US 2011

2010 -
2012 G;0A1'\g1 ReCiPe G 2016
LIME 3 G 2015 [
Eco-scarcity CH 2018
IMPACT WORLD+ G 2019

Dist. to target
2019
Adapted from Itsubo, 2013.

Geographical scope: No mention =Europe, CH=Switzerland, S=Sweden, J=Japan, US=USA, G=Global

s e I Eco-scarcity CH 2013




Organization of the work i

- 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

- Executive coordination group: 10 members - GLAM chair & co —
chairs, TF chairs + Llorenc¢ Mila 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 N
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SCOPINE ProCess (vyend 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

—>ldentification of gaps and those that can be addressed within 2 years
—>ldentification 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

—>ldentify topics for which substantial funding is needed for targeted projects and
potential national, international or business sponsors
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Timeline

Poznan Online workshops Category specific Final consensus
workshop & stakeholder meetings workshops workshop

Method comparison

Scoping phase

Targeted development work in TF

_Final implementation |

| | | N |
2019 I 2020 I 2021 2022 I 2023 I
Launch of Scoping White papers with Draft consistent Complete LCIA
task forces document recommendations per consensus method with
impact category & LCIA method  characterization
preliminary factors & damage factors
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Human Health taskforce
Peter Fantke (chair) | Tom McKone (co-chair)
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Human Health — Focus Areas

Climate Change h

PM, . indoor/outdoor

Human toxicity incl. worker injuries > Definitely to-be-included in

lonizing radiation incl. indoor radon final GLAM LCIA method

Nutrition

Water use/domestic deprivation )

Physical exercises Y\ Currently not under

Noise consideration for GLAM
PR i - (to-be-explored for inclusion in GLAM

Nor.1-|on|2|_ng radiation LCIA method upon availability of

Major accidents ) additional resources)

Overall integration
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Human Health — Climate Change

Emission

Atmospheric
concentration

Radiative

Other climate
forcer

forcing

Atmospheric
temperature

A

Direct impacts (e.g.
cardiovascular, respiratory
and renal heat stress
related diseases, increase
in extreme events)

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

droughts)

Impacts from changes in
human institutions (e.g.
conflicts from forced
migration, mental health
issues)

Human Health

Impacts

>

Life Cycle Initiative

* 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
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Human Health — PM, < Indoor/Outdoor

indoor occupational/residential
outdoor urban/rural

primary PMz.s/secondary PMz s percursors

Mass emitted to air ¢

[kg PM. . or precursor emitted]

Time-integrated mass (or concentration)
in air [kg PM_, in air x day]

Mass inhaled

[kg PM._ _inhaled]

all-cause mortalit
(IHD, stroke, COPD, lung cancer, ALR

Disease incidences v

[incidences]

YLD, YLL, DALY

Human health impacts v

[Disability-adjusted life years, DALY]

Jio
I
|
|

Fate factor -

Intake

Exposure fraction

[1/day] ~

Exposure-
response factor
[cases/kgPM,
inhaled]

Severity factor
[DALY/case]

>

Life Cycle Initiative

* 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
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Human Health — Human Toxicity

Chemical inventory mass * Start from USEtox global scientific
Chemical mass emitted to the environment ~ Chemical mass in product application
[kg emitted/functional unit] [kg in product/functional unit] consensus model
Emission transfer fraction l Product transfer fraction l ¢ Ad O pt nea r'fl e I d/fa r'fl e I d m Od e I

—

W W and close missing product gaps
emitted] in product]
* Compare worker exposure

Chemical distribution in near-field and far-field environment .
Chemical mass directly transferred to environmental and human compartments d p p roac h es (Sca n I on, Kvasnic ka ’
Kijko) and adopt input-output

via environmental fate and exposure processes and pathways
[kg to compartment/functional unit] L.
approach for worker injuries

— Intake fraction l Product intake fraction l ‘

[kg intake/kg emitted] [kg intake/kg in product]

Human product user and population exposure
Cumulative chemical mass taken in via inhalation, ingestion, and dermal exposure
[kg intake/functional unit]
Y |

uman dose-response factor
* Derive latest GBD severity factors

e & link animal/human data

W
Lead: P. Fantke, D. Li, N. Aurisano
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* |Introduce new indicator for
developmental toxicity

* Adopt probabilistically-based
toxicity estimates using ED10
based on WHO consensus

e Revisit cancer QSARs that also
account for zero potency

[ssew Asojuanu) 8%/A1vQ] 4030y uoieZIIdPRIRYD)
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Human Health — Nutrition

--o------------T----"-----""-"" = Midpoint Endpoint
’ \ Invent
1 Dietary pattern Food dietary risk composition 1 sliegid (Agricultural production) (Human health)
: g 8rood/PErson/day Bsodium/ KBrood _ : ------------------------- D omcsncfood
- \ / | Freshwater | Agricultural C.r(.)p # . _supplyloss Malnutrition
s ! consumption [ water shortage . rodfufmn'lms | Collateral food | damage
- Dietary risk component consumed in food I eee——— st * by irrigation ; Collateral food
| 8:odium INtake/person/day ! t R | - Sy o,
B L L ——— FF-H-- ’, E | I International

. ! L. d

e N Compensation — | food trade
g Risk ratios ) by other water Compensation | 4 ‘
: S Measure of strength and : resources | by food stock : I;conomlc
| -y direction of association I ) ety adaptation

3 :
1 '&-) Dietary Risk factors 1 capacity
! 3 (DRFs) Disease incidence rate !
'\ O |HDALYs/g  yim intake cases/person/day ’I . . . . .

N e SR Indirect nutritional impact (production phase)

Midpoint impacts . .
case/person/day * Main focus on land use and water consumption
S * Update GLAM1 recommendation for water
e consumption (Malnutrition reduction from calories
uDALYs/case .
produced; representative trade effects)
i iisisielsieieisisiniefeietely \,
I © Damage impacts .
Il § WDALYs/person/day WDALYs/Kg1ood : Lead: K. Styl lanou, L. Scherer
/

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) f)\ Life Cycle Initiative UN &

environment
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Human Health — Water Use/Deprivation

. . * Starting point is consensus on
Influential parameter Cause effect chain .
assessment for agricultural
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" ! user’s water deprivation
Freshwater use * Build on GLAM1 framework,
v watershed/monthly

resolution, no discrimination

Change in availability
between groundwater/surface

Water availability and accessibility

rformanc
pertormance Actual water related

diseases

(level of water infrastructures) v water

| Shortage | * Update data & improve

; ; modelling of scarcity and

i | Y i effects based on latest GBD

! Resort to > expensive water supply Deprivation : )

LoF sources, background technologies I ! 5 * Check fate factor consistency
|[DALY/m3 used] : i . . .

! : Switch to less safe supply source, |  Exposure to Inadequate WASH | * Combine com pa rative risk

: Temperature and seasonality contaminated water practices | assessment with water

| euficint cuant ol of | | o quantities to derive diarrhoeal
| nsutticient quantity, leveror Co . .

. education on WASH pracﬁces Y DA LY d u e tO Wate r de prlvatlon
Risk of water related

: diseases

Health care system ... . i Lead: AM. Boulay, L. Debarre

\ : L (&)
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Human Health — lonizing Radiation

Radiation

* Compare approaches
(Ucrad, CGM, NORM) incl.
USEtox-compatibility; check
if radon needs own method

* Develop radiation model

Emission  Fate Air-diet Intake- Damage Indoor radon
Dose
. * Check how to start from
/ % ’ building stock instead of
. .- - ~_ emissions for radon
Environmfental Transfer factor Trafisfer factor Risk factor . Develop factors for

Radioactivity .
exposures indoors to radon

and its progeny
Dose commitment .
* Include occupational
exposures to radon from

mining/oil-/gas-well
operations

Lead: T. McKone

f)\ | . )
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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

\ : L (&)
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Ecosystem quality
task force

Francesca Verones

Rosalie van Zelm
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Tasks

1) Harmonization

2) New impact categories
3) “Vulnerability”
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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

2.

’)\ Life Cycle Initiative E;jvmm;
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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

’)\ Life Cycle Initiative H,,"o{m:;
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Task 2: climate change

Environmental

interventions iceote

Change in surface water
temperature
Change in streamflow
Change in precipitation
regime

Change in near-surfaceai
temperature
Greenhouse gas

emissions

2
Increased frequency of
pest outbreaks

-
-
- 2

Midpoint level Damagelevel

Increased frequency of
extreme events
(windstorm, fire,

droughts ..)

Disappeared
freshwater species

Disappeared
terrestrial species

-
——
-

Change in ocean
circulation
Disappeared marine
species

- -

e ’/’/
//
Sea level rise

Damage level
(AoP)

Freshwater
ecosystems

Terrestrial
ecosystems

Marine
ecosystems

Y
’)\ Life Cycle Initiative el,{,.!:l,,,,%
\/ programme



Task 2: marine plastics
MarILLA

MARINE IMPACTS IN LCA

MARILCA PROJECT FRAMEWORK
AREAS OF
INVENTORY FATE EXPOSURE EFFECT PROTECTION

A w HUMAN TOXICITY HUMAN HEALTH

Macro
22 oo c| 99090 :
Micro Exposure
pathways 11 ECOSYSTEM QUALITY
2 X2 —

FRESHWATER

Nano
MARINE
e, cuL TR, NATURAL HERITAGE
v OR NATURAL VALUE

CULTURAL HERITAGE
Degradation
Loss 1

Transfers between compartments

Plastic released to specific compartments

ACTIVE PROJECTS BY MARILCA PARTNERS WITHIN THE PROJECT FRAMEWORK

2 NORSUS | C. Askham Y CIRAIG | C. Ajjar 2 NTNU | J. Woods 2 CIRAIG | J. Lavoie
2 NTNU | F. Verones University of Naples | V. Pauna § PUCP | D. Ita-Nagy CIRAIG | A. Boulay

’)\ Life Cycle Initiative !‘,,jvh!,::;;t
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Task 2: water consumption

Loss of aquatic habitat
(e.g. change discharge Loss of freshwater

/ flow, volume, wet .‘ biodiversity

perimeter, river depth)

4 o
Change in water balance / 7 4
across compartments v
(e.g. atmosphere,
Water consumption ground water, soil moisture, /
Loss of wetland surface K
for human uses surface water) p
And across geographical scales \\ N
(e.g.local, regional, global N
hydrological units) R A
\\
\ Change in life support \\\
\\Q Capachy Insall N\ Loss of terrestrial
(e.g. groundwater table Bl sty
depth, soil properties
modification)
Life cycle inventory Fate Effect

Life Cycle Initiative H,!:lnm;;,t
/ programme



Task 2: biomass removal

Inventory Impact assessment

Fate : Effect
| Species jevel Foosystern level

’)\ Life Cycle Initiative !‘,!,,!:l,,,%f
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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

’)\ Life Cycle Initiative E;jvu,m;t
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GEP (local; 0.05° grid

Marine groups . Terrestrial groups Freshwater groups
a| cell leve! QE of amphibians lgg evel Qﬁ Of Elm§

T TP T T TPV T T T T T TTA T T T Tr7mr
% w0 W W Wt w0 W W WY W W ol et ot wt Wt

d) cell level GEP of reptiles

Ty
10°° 107

9

107

e) cell level GEP of seagrasses

* Chondrichthyes * Amphibians

* Corals * Birds

* Marine fish *  Mammals

* Marine mammals * Reptiles
——— *  O€AQrasses

107 10° 10°% 10
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Natural resources and ecosystem
services task force

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

GLAM3 Stakeholder Meeting 7-May-2020
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Focus of this TF

Environmental
Interventions (LCl)

Impact

Emissions
(to alr, water
and soll)

Resource
extraction

categories®

Ozone depletion
Climate change
Photochemical ozone
creation

PM health impacts
Human toxicity
lonizing radiation
impacts
Ecotoxicicity
Eutrophication
Acidification

Land use impacts
Water use impacts
Resource depletion
Noise impacts
Seabed impacts

> Instrumental values provided from natural capital
B | ife Cycle Initiative

=4

Sodo-economic

Human health Cultural heritage
assets
el [
(morbidity & 2 historic
E such as built
mortality) : monuments,
infrastructure,
artwork, etc)
cash crops, etc)
Natural resourcesﬂ'
Ecosystem ]
quality Ecosystem Natural heritage
services
eg. biodiversi e.g mineral
€g 2 w0 b g (e.g. flora, fauna,
loss interms of | primary resources, R
species richness | ecosystem 2lemoe?1'ts)
& vulnerability) ‘services) P

—y

Vi “*!%
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NR-Natural resources Impact & damage mechanisms
Masaharu Motoshita = framing of impact pathway

Inventory Assessment

. Environmental damage Areas of
Natural Resource Use Impact mechanism Impact category B N — Protection
Translocation Dissipation Qual[ ty Ch ange

Permanent loss
of the values

Increasing efforts for
securing
substitutions

Non substitutable
damage
(Loss of well-being?)

Natural . .
Transformation Depletion
resources

Temporal loss of
the values

Occupation Degradation

Externalities

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

29



Operational Method for Ecosystem Services



Ecosystems services

ECOSYSTEM SERVICES

Supporting

Nutrient cycling

= Soil formation

¢ Primary production

Provisioning

* Food

Fresh water
Wood and flber
Fuel

CONSTITUENTS OF WELL-BEING

Regulating

» Climate regulation
Flood regulation
Disease regulation
Water purification

Cultural

* Aesthetic

» Spiritual

* Educational
* Recreational

LIFE ON EARTH - BIODIVERSITY

Arrow's Colour

Potential for mediation by

socioeconomic factors

Arrow's Width

Low

Intensity of linkages between ecosystem
services and human well-being

- Medium

Weak

-

Security

* Personal safety

« Secure resource
access

* Security from disasters

Basic material for good

life

« Adequate livelihoods

 Sufficient nutritious
food

« Shelter

¢ Access to goods

Health

¢ Strength

* Feeling well

« Access to clean air and
water

Good social relations
* Social cohesion
* Mutual respect
« Ability to help others

Freedom of choice
and action
Opportunity to be able
to achieve what an
individual values doing
and being

High

—— Medium (S Siong




Life cycle Inventory

Midpoint

Damage

Damage - Area of
Protection

Land Occupation
and transformation
under specific
conditions

-Location (climate, soil
properties, land cover)

-Land use intensity

-Land management
practices

Soil Loss

Wind erosion

Soil loss from water

erosion

/

Change in ecosystem
processes

Change in soil

Soil degradation

Changes in soil C

I

Changes in Soil Ph

Changes in soil salt

concentration

Changes in soil
density

o\

Changes in soil
perviousness

3
[\

Changes in soil
cover & albedo

Water Loss

X

Change in
groundwater and
surface water flows

Water degradation

Change in nutrient
concentrations

SN

Change in
contaminant
concentrations

Change in salinity

l

AV

quantity

stock

Change in
mechanical and
physiochemcial

filtration

climate /’

Change in water
quality for human |
use

N4

Change in water
available for human
use

\

Change in non
harvested biomass
stock

Biomass loss

_.——-"“""/'-——

Loss of above
ground biomass

Biomass degradation
through land
management

Yiomass degradation

Change in SOC //

Change in Ecosystem
Services - Provisioning
services

Biomass production

for human use [

Freshwater provision | _~

for human use

Change in local /

Change in Ecosystem
Services - Regulating

Climate regulation

Water purification

Change in Ecosystem
Services - Supporting

Primary production

Habitat provision

Soil formation

Nutrient cycling

Natural Resource

(Change in Net
Primary Productivity
for Human Use)

Text

Human health

Ecosystem Quality

Established models

Preliminary models

No models

Pathway model available

Pathway not modeled

Conceptural AoP links

Y




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

’)\ Life Cycle Initiative E;jvu,m;t
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Existing impact pathways of NR

phere
r secondary/
Jenic resources Tnuse S — B f
Immobilized for: Quality: Recovel Quality:
Short term 1 High 1 High 1
Medium term 2 Medum2 - Medium 2
Long term n Lown ] Lown
Unrecoverable o Unrecoverable
=}
Geopolitical & _ 2 g
market factors| JSupply . | 5 B!
> Supply > £ s
sl & a
Mines and quarries
ic extemalities of exergy >
< eosls<< anarqy( ore <0ra grade decline 'Depletion of natural stocks

Natural Stocks, at

High quality 1 |Exploration 'mm

Medium quality 2 " stocks for Ecosphere/
Lith

Low quality n Source for primary/

natural resources
Rest of crustal content

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

perspective: Asset of natural C i isioni for
51) humans (S2) and global functions (S3)

LundUNIFHun

4
Fromwhich: ||\ szsssrssmomnanen : AE;
compartment & ' ! Long-term  [iGl
river basin? y thev < tiec (absence | ri 3

ECOSYSTEMS

1 " oy T freshwater
i ofwater)< i depletion
emm e
7
LAND USE ‘/'
CHANGE (LUC) ! NATURAL
- RESOURCES
m Freshwater B | H
EMISSIONS t S ;g irreversibledamages | |i !
J (E ! ) [
‘ H H
(Short an'd Ivong- icreased affortfor | Freshwater |
term emissions) ! ey | resourcesfor |
et (oresencer] 1 Long-term r-' freshwater in the H future H
To which e < thec (Presence . freshwater future ! igenerations |
compartment? \__inecosphere) <=, pollution i H
[ —— |

Inventory Endpoint/Damage

Human
Health

WECE i no competition for resource
resources

No impact

Midpoint

Use of fund
resources

Deprivation of
other users

Ecosystem
Quality

Declining

Use of stock R X ’| Natural
; environmental e 2
resources 2 Resources
provision
Environment '.’.é\ '{‘\.-".
Techno-sphere _0" % O
Use of

recycled/

treated
resources

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

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

36



Draft of impact pathways

- Under discussion in TF (no consensus) -

Inventory Assessment

B 4. Distinction between technosphere and the environment

Technosphere

1. Presssure

Increasing
efforts for potential :

3 i to make use of =
1 permanent loss securing b
o mm———— - 1 substitutions thevalue that 1
Natural Resources o : Deprivation of HECEL ]
‘ 1 Tran§ : Blsaie el temporal loss resources can E
1 1 formation 1 . Non hol :
1 Raw 1 . function etitutab) old :
i Vi i : substitutable for humansin &
I i E damage the :
1 1 : (loss of well- technosphere  :
1 1 . being?) :
1 1 1 :
I Land 1 : 3
I 1 : :
: Occupation "2 Nofefeifefeofefefefeffeifsfeefutfe’ uf fetfsfoefetfofeefelfetfeiefetfsfoefetfofosfnlfoffsfefetfsfoefeffofsfetfetfofeefelfofeefeffelfsfeeietfefaefefieisfaiiniaspaufaiinient
i : H
: : : Environment
Water : i T ; :
: : : Depletion Dgprlyat|9n of Increasing r
I i S in-situ life permanent loss efforts for value that p
1 1 E supporting securing natural H
: Flow : t function substitutions resources E
H _ H
1 resources 1 F temporal loss hold for :
I 1 : . ) Non humans in :
\ 7 Translocation s Degradation . the 3
- - SEHREL environment

damage (loss of
natural capital?)

— resource flow 3 ]
- Deposition Ecosys.tem :
i ecosystem quality '

cause-effect chain of damage

Spatial reduction of usage potential or loss of the 2. Changes in the 3' Associated Consequences
it /1 ctional value provision of the value loss



The targeted impact categories

* In priority

* Resource use (minerals, freshwater, land, soil)

* Explore potential inclusion

e Resource use (biotic resources)
e Resource pollution (freshwater)

* Not considered at this stage...

e Resource use (air, solar, wind, etc.)
» Resource pollution (air, soil etc.)



Implementation plan

Task 1 — Selection and definition of the AoPs )
> Currently

working on these

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
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TF 4 — Normalisation, Weighting &
Cross-cutting Issues

Alexis Laurent (co-chair) | Alessandra Zamagni (co-chair)
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Goal and scope of TF4

LCI Phase

Environmental

Interventions (LCI)

Elementary flows
(chemical or other
emissions; extraction
of resources)

LCI-LCIA
Connection

LCIAPhase

Midpoint level

Characterisation (& Classification)

Impact categories

Damage level

# Climate change

//» Particulate matter formation

Nry
#/ » lonizing radiation

nyy

Climate change
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- LCIA framework
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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

- Increase substance coverage (pesticides) of normalization inventory

= Include flows for new impact categories/pathways

- Strengthen the consistency of normalization inventory (incl. updated data, etc.)
- 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

- Will cover all normalization approaches
(incl. internal and external)
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Normalisation subtask

Anticipated time plan:

20-11 20-12 2101 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

Develop a global
normalization inventory

Calculate global normalization
references (NFs)

Evaluate the uncertainties of
the developed NFs

Utilize the NFs for consistency
check

Develop a guidance document
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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
= Include a common nomenclature and definitions between the field of LCA and
MCDA
—> Evaluation of weighting methods based on a set of criteria
- 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
- Development of weights for a selected decision context,
- Quantitative characterization of uncertainties of the proposed weights
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Weighting subtask

Anticipated time plan:

L ICAARKDA glossry

2. Review of udghting waltuds
3 Guidelimes developenesd

A Weights develaumed

4.1 Dedsion context selection
4.2 Welghting methnd selection
4.3 Weighis caloulation

4.4 Uncertainty damcterization
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LCI-LCIA connection issues & GLAM implementation
subtask

Purpose
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.

Ildentify all sources of inconsistency and provide recommendations and
mitigation measures for a coherent connection between LCI and LCIA, accepted
by all different stakeholders
—> Create an international, multi-stakeholder collaborative governance body,
coordinated with the GLAD initiative
- Set up of a traceable system for all information related to LCI-LCIA connection

—> Prioritise and address identified limitations related to i) modelling limitations; ii)
specification and level of details; iii) data quality requirements

- Quantitative characterization of uncertainties to explore

. Apply recommendations to the GLAM LCIA methodology to ensure consistent

LCI-LCIA linkage
Prepare the support and format ensuring direct implementation of the GLAM

LCIA methodology in LCA software ,-)) Life Cydle Initiative :J:\lmmj*



LCI-LCIA connection issues & GLAM implementation
subtask

Anticipated time plan:

Task 2020 2021 2022
asks 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4
Multi-stakeholders collaborative *
governance body
Open access and traceable system ¢
Decision tree for linking LCI&LCIA ¢

Implementation of the GLAM LCIA
methodology

Requirements for the format ¢
Implementation
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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,

i) time frames,

i) reference states,

iv) provision of average and marginal CF,

i) consistency between indicators at midpoint and endpoint levels,

<

(

(

(

(

(v) consideration of positive effects,

(

(vi) 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. ’)\ Life Cycle Initiative E;jvu\m:e:t
J programme



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:

- 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
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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
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LCIA - The art of
consistently comparing!

—>Your questions and comments

—>Stakeholder comments template
To be filled and sent before 30 November
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