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© Started in January 2023

20 Beneficiaries

24 Associated Partners
11 Industrial Partners

4 Wider consultation groups
9 Research Partners

Commonly accepted and applied single LCA approach for
zero-emission road transport

Seite 2

Conceptualize and demonstrate a single, European-wide real-
data LCA approach for zero-emission road transport

Harmonization of methodologies, tools and datasets

Elaborate an ontology and framework for a European-wide LCI
database

Conceptualize LCI data management and update along the life
cycle and along the supply chain

Paving the way for LCA-based product and business
development

Consensus building across all stakeholders

Draft of full methodology ~
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G&S Overlap: TranSensus LCA and UNECE IWG A-LCA 7 £
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TranSensus LCA UNECE IWG A-LCA

Breadth:
International

Breadth: Also other
environmental
impacts, Social LCA,
Life Cycle Cost (LCC)

All Powertrains /
Fuel Types

All Vehicle Types

Final Draft
1st Draft Focus: \ Europe, ZE.Vs and ~Mar ‘25
~Sep 24 patteries ~Jun ‘25 Adoption
Finish by GRPE
~lun ‘25 bsli)/\\//ég Adoption
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Perspectives
Consensus building and methodology editing

- >

Progress indicator
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//’

Conceptualisation

\

/

WP 1

Screening & Evaluation of LCA concepts & approaches

\

WP 2
Conceptualise LCA approach

E’ 1.1 Review & analysis of the SotA ]

EI' 1.2 Identifying Gaps & Needs]

T21
Ontologie & Database
management

T23
Inventory

T22
Goals & Scope

1

]

L

T24
Impact Assessment

TZs T26

Interpretation, decision . . .
} [ FreldnE &front-loading} [Feasmlhty&Appllcablllty}

7

o

WP 3
Concensus Building with Advisory Boards

T 3.1 Compilation of

T 3.2 Facilitation of the
documentation from WP2 review-feedback concept

T 3.3 Road Testing with Advisory Boards]

- )

Consensus

Building

P - >

Wider Stakeholder Engagement

T4.1 Stakeholder T 4.2 Concensus building
Engagement Process with stakeholders

T 4.3 Roadmapping for
implementation

/{
3
-

WP5
Guidelines & Standards

@ )

consultation of guideline

[TSJ Guidelines preparation ]E—S'Z Consolida_tionand_ . s]

EI’ 5.3 Pre-standardization efforl%

L

Communication

——

4 Pée @

Outreach & Dissemination

o\

[T 6.1 Transferto other markets] [ T 6.2 Dissemination

/

A
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Type of LCA and level of guidance

Scale
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7 ¢

A
Best practices Type Definition
Evaluation of Vehicle’simpacts slightly before or after the start of
Product roduction
Fleet level LCA ; P . . .
SELISVE vehicle LCA A nearly finalised bill of materials of all parts is available to the OEM.
Partial guidance . Conducted in the development stage and aims to estimate impacts before the
Pro?pectwe start of production (several years). The TRL is low (TRL<6) and the BOM i
vehicle LCA not completely defined.
- Aims to evaluate the weighted impact of a series of different products
. introduced by a single manufacturer . Typically it is based on a extrapolation
Full guidance Best practices - of vehicle LCAs .
Product vehicle Prospective B level Conducted at the sub, national or international level to support economy -
acro leve -
LCA vehicle LCA oot LCA scale strategies . Fleet is typically generic, i.e. representative of a variety of
ee
manufacturers
Time
Type of LCA Degree of guidance Level of constraint on requirements
Product vehicle LCA | Full guidance Mandatory by default,
unless it is expressively qualified as recommended or optional
Detailed guidance Recommended by default
(baseline = product LCA + specific guidance when needed) unless it was explicitly built upon product LCA (LCIA, Interpretation)

Prospective LCA

Best practices

Recommended by default

(baseline = product LCA + best practices to deviate when needed) unless it was explicitly built upon product LCA (LCIA, Interpretation)

Macro-Fleet LCA

Best practices

Recommended by default

(baseline = product LCA + best practices to deviate when needed) unless it was explicitly built upon product LCA (LCIA, Interpretation)

© TranSensus LCA
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TSLCA iterative approach to develop the full
/ L C

methodology and seek wide concensus in parallel

Methodology development with projects beneficiaries, e ot e [ meealafosimet ] { e ] [ . ]
supported by associated partners

L
[ PN -
'-‘ : _— Part of the Modification of T e
‘ = TranSensus Proposal p
L requirements
Discussion on (Deliverable minor | concerns

: 23 Not yet
State of the art & methodological Selection of most -3)

Voting on Qualified
options Majority
(213)?

QL

. approval
needs and gaps options appropriate Proposal // Revi
(D1.1 &D1.2) «  cument practise methodological
problem clarificatian a
problom approaches Furlhe.r major | concerns feed|back Test for Consensus
*  opinions consortium request new recomme [ndation. EnEETs Achieved
discussions +
S — - - consultation
r/- ™ g H
Tasks: | I/ _\ adwsnr}r s
2.1 Database & ontclogy 2 choices maximum; boards A A & bcommen-
22 Goal & Scopa agree/disagree dations
2.3 Inventory ar
g:g :;nrgf:rt::;:?wm optieni/option2 feedIback feed]back
. AN

PUBLIC CONSULTATION

1st Draft of the full methodology (D2.3) -> Dec. 24

Consensus building process in parallel until the end of
Full guidance -> Jun. 25

the project (Jun ;’25)

Our 3" “small” loop sine
Jan ‘23 closed end Sep ‘24
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Perspectives
Last iteration to integrate new requirements (on-going -> full draft Dec. 24)

O sphera
_ Task 2.1 : Ontology LCI
database

* Deliverable 2.1
submitted on time

* TLCAO files & the
decomposition tree
are available

* Task finalized (some
updates on going)

e Further refinement of
the ontology needed

Task 2.2 : G&S

Meetings on demand

15t recommendation of :
* LCA typologies

* Technology coverage
e System boundary

* Functional unit

New topics:

* Default values

* OEM fleet LCA

* Fleet level LCA
* Prospective LCA

—
T2.5 Interpretation 7 Fraunhofer

LBF

* Discussion on going: Uncertainty, sensitivity & scenario
analysis — parameters list
* New topics: Integration in product. Dev; Reporting

4‘\‘3&"‘- . . .
f }» Universiteit
i . Leiden

-

__ Task 2.3 : Inventory

15t recommendation of :
 Data collection
* Multifunctionality

Discussion on going

e |YvsllYdata

* Electricity modeling
* Multifunctionality

New topics:

* Fleet level and
prospective LCA

* Data quality, H, etc.

TransSe

/ L C A

RWTHAACHEN
UNIVERSITY
Task 2.4 : Impact ___ Extra S-LCA task
assessment
1% recommendation of :  §|1st recommendation of :
* SetoflC e G&S: UNEP guidelines

Discussion on going

* Restrictive set of IC

* Normalisation &
weighting

New topics:

* Dissipation

* Testing of software

* Fleet and Propective
LCIA

* Multifunctionality
* Pedigree matrix
» Ref scale approach

Discussion on going:
* Data collection

New topics:
* Interpretation S-LCA

T2.6. Viability &

New topic : Feasibility (POC with OEM and real data)

|
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TranSensus

TSLCA methodology — requirements already integrated
Simplified view =

" Ontology ——ORIONT as basis for TLCAO
Motivations for the LCA o—
Main users of LCA types o—

Targeted audienceo—"

Decomposition tree —oGREET and JRC as basis L C A
\ S-LCA
VY
ZEV definitions.

Unep guidelines and Reference Scale approach
H2 ICE inclusione

Vehicle type definition

—» LCA Typology>—_

> Technology coverageo—.

Sensitivity, uncertainty and scenario analysis
Cradle-to-grave o

Second use excluded, adressed in interpretations-

=Concise definition of each

Hotspots: quantty value
Mandatory %US& phase

i;; System boundarye-
Cut-off hierarchical process"/

List of never cut-off in-/out-put o~

analysis
Hotspots: choice of secondary data
/ Location of the value chain: electricity mix
default ex-fin-clusion process o~ Supply chain improvements: recycled vs. primary materials
R df lati Parameters list JRAcKSTIE S
equired lormulatione—._ F 2
) — Functional unit=>)~ analysis Second use
Lifetime defaut values for segment types o— End-of-life: future mix electricity/fuel
Application of S-LCA—__ Supply chain improvements: Supplier choice
Activity vanablec— ™ i
R AT . SLCA Optional Location of the value chain: fuel mix, transport distance & means
_U s analysis Process improvements (e.g., waste management,
Geographical scopeo— upstream recycling processes, ...)
Process improvements: energy consumption
Integration in product development process
Definitions Data 9 P P P
Minimum data requirements for Level 3 LCA
Use phase

Reporting
End-of-life pha:
No consistency imposed across life cycl

Consistency across sustainability piliars

;Eéltlpology —d-ull applicability of product level LCIA to other types of LCIA
(environmental- social -economic)

Need for a recommendation
limate change
Multifunctionality i Photochemical ozone formation
: G o ndator
General hierarchy for multifunctionailty y Acidification
Exceptions only for End-of-life St CatEG e Optional Particulate matter
Cut-off approach for End-of-life non restrictive set) Freshwater eutrophication
Production phases “oE d \o:’;.odlversw impact
Guidance need for on-site electricity productione ircularity indicators and aspects
Electricity modelling
P Provision of factors for normalization
End-FLie phases Normalization Normalized result as optional
Data collection diagram for reference scale & Weighting lobal Planetary Boundary based normalization factors
Multfunctionality SLC on-provision of factors for weighting
i oftwares
Data for activity sources hierarchy
Pedigree Matrixe—— en __<:;npacl sub-calegones and stakeholders calegones
Seite 8 © TranSensus LCA
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Example of requirement 7
Functional unit for Product vehicle LCAs T

The functional unit of different vehicle types for the retrospective vehicle LCA is based on the lifetime of the vehicle stated as
kilometers. The following functional units shall be used:
tonne*km for freight vehicles
passenger*km for busses and
passenger*km for passenger cars with the default assumption of one passenger which then equals to vehicle*km for passenger cars.
Occupancy rates for the passenger car are to be addressed as part of a sensitivity analysis.

For the lifetime kilometers assumptions, following hierarchy shall be followed:
Shall use lifetime kilometers on a segment basis

Table: example of default values for passenger cars & LCV, based on PRIMES-TREMOVE

Lifetime activity, km Passenger car

All powertrains 190,000 | 202,000 | 205,000 | 257,000 | 203,000 236,000

Different lifetime assumptions allowed if sufficiently justified (with recommended process for justifications)
OEMSs may opt to use a more generic approach:
generic lifetime for passenger cars of all segments: 203,000 km above can be rounded to 200,000 km

Same approach for explicitly comparative studies.
In addition, TSLCA proposes to perform a mandatory analysis on the vehicle lifetime in the interpretation phase of the conducted LCA.

Seite 9 © TranSensus LCA Funded by GA # 101056715
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Example of requirement

7 &

Electricity modelling for the use phase - background ]
o GWP [gCO2e/vkm] Dynamic mix is demonstrably more accurate than using a static
-20 0 20 40 60 80 100120 140 mix from an historical perspective, and for future performance
based on current policy projections
. 2012 Renault Zoe - ‘ 92 GHG emissions intensity of electricity have been steadily
O (static mix) reducing since 1990 (from ~500 gCO,e/kWh)
T <= -14% lllustration shows the effects considering historical examples
5 2012 Renault Zoe - -8 (i.e. based LCA of a real vehicle model) and current projections
(actual+future mix) Using a static mix overestimates total lifecycle GWP
: Weighti - km h ller eff
_ 2020 Ricardo - I |s eighting by age-dependant km has smaller effect
O (static mix) 400 Historic and projected EU-27 electricity intensity
% 2020 Ricard == -18% TTTTTTTTS R E”E‘Zf Zoe ~ " T T T T ’T Lower Medium Car
S icardo I~ @emmmm—mmm Ao
300 |
= (linear future mix) - I 103 = /m ! !
o =~ ~~o 1
o <=-15% N 200 : ! Seso_ .
£ 2020 Ricardo (Activity/Age o7 N | : Projected ==+~ _____ :
— weighted future mix) =100 ! : I TTeeeaL 1'
| | I
0 ‘ ¢ . .
® Production WTT ®TTW ®Maintenance EOL Total 2010 2015 2020 2025 2030 2035
Renault_ZOE_LCA_ Report_2012.pdf (gronamobilister.se) Greenhouse gas emission intensity of electricity generation in Europe (europa.eu)
Seite 10 © TranSensus LCA Funded by GA # 101056715
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Example of requirement 7 |
Electricity modelling for the use phase

TSLCA proposes following approach to model the electricity input to the use phase of BEVs:

TranSensus LCA SHALL use a “dynamic” modelling approach, informed by a reputable energy futures scenario (to be determined
- e.g., IEAWEO STEPS) in order to model the electricity input to the use phase of BEVs.

OEMs MAY opt to use a more conservative “static” modelling approach instead, whereby the market- and year-specific electricity
mix at date of production is used to model the electricity input throughout the entire use phase of BEVSs.

The same approach SHALL be used in all instances of explicitly comparative LCAs, which are aimed at making “comparative
assertions”, as defined by ISO 14044.

In addition, TSLCA proposes performing an analysis in the interpretation phase of the LCA on:
The quantity of energy consumed during the use phase using real world (RW) factors
Geographical variation of the energy consumed (electricity mix or H2 mix) during usage

On-going iteration:
Precise guidance to support harmonized dynamic modelling
Performing and analysis of dynamic modelling approach influence on results if static modelling was used, in LCA interpretation phase
Guidance to account for RW effects and degradation in energy consumption calculation for the use phase

Seite 11 © TranSensus LCA Funded by GA # 101056715
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Example of on-going work to reach a requirement 7
Electricity modelling for the production phase

Challenge:

Consistency to avoid double counting of the renewable energy generation and accurately represent environmental impact of the product.

It exists two main approaches to tackle electricity consumption modelling within a product LCA production phase:

Location-based approach

N
° ]
r 10% wind

T 30% nuclear
60% coal

Based on the physical average consumption mix of
a country or region electricity-consuming facilities

Market-based approach

9
\V I/
L
=
“a
- .
100% wind

EEE 0% nuclear
0% coal

Use EACs and country/region residual
mixes for processes without EACs

Seite 12 © TranSensus LCA Figure from [Pinochet., 2024] M. Pinochet, E. Monnier, F. Perdu, A-L. Bui Van, European-wide harmonized, commonly accepted and
applied single life cycle assessment (LCA) approach for a zero-emission road transport system - Pre-standardizing results of the
TranSensus LCA project, Battery 2030+ conference, 28-29 May 2024, Grenoble, France
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Example of on-going work to reach a requirement 7 i
Electricity modelling for the production phase I

Problem
No risk of double counting with a systematic and consistent approach (location-based or a 100% market-based electricity modelling)
Location-based actual use and practices face very low probability of double counting
Location-based approach prevents voluntary individual approach purchasing low-carbon energy to promote it and derive credit from it.

Market-based approach actual use and practices face high probability of double counting because residual mixes modelling and
actual databases leads to mixing location-based modelling within the overall system modelling

Accounting of electricity consumption

Electricity generation
LCl datasets Residual [ e P TrEE [ .
ST ¢~ Location-". - Market- ~ Parallel
lectricity Mix L
based based Application

Fig. 3 Overview of simplified
example illustrating the parallel
use of location- and market-
based electricity mixes in one
LCA and GHG accounting,
when including both market-

Fig.2 Tlustration of challenges
of double counting electricity
from specific energy sources
due to a paralle] application

of location-based and market-
based electricity accounting

market-based Electricity

i
1
I
i
I
i
|
I
. | Consumer A
I
i
I
i
i
1
1
I
i
I
1
i
1
I

+

market-based

Other Electricity

based electrici d aw .
Lﬁd;:;gcimhﬂ?m:?nr:.gc Final Product Consumers method, based on a hy pothetical
: region
based electricity inputs location-based g
T ; I
Legend: Total accountedi

}
[
[
[
[
[
L
[
[
[
[
I
i
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
|}

e e e e

i [ Grey Electricity ; Electricity Mix |
i [l Electricity from RES! \

______________________________

Seite 13 © TranSensus LCA Figures from [Holzapfel et.al., 2023] Peter Holzapfel, Vanessa Bach and Matthias Finkbeiner. Electricity accounting in life cycle
assessment: the challenge of double counting, published in April 2023, in The International Journal of Life Cycle Assessment. Electricity
accounting in life cycle assessment: the challenge of double counting | The International Journal of Life Cycle Assessment (springer.com)
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Example of on-going work to reach a requirement
Electricity modelling for the production phase

Already integrated developments to address our problem
We propose a hierarchy to use for market-based electricity modelling:
1. Supplier-specific contracts » 2. Supplier-specific total mix » 3. Residual mix in the country » 4. Regional residual mix

We agreed on the importance of safeguards developments to guide 100% market-based approach to guarantee
Additionality (e.g. promoting only EACs that support effectively new decarbonisation efforts)
Bundling with production or production/consumption physical link
(e.g. EACs used in Europe claiming Iceland electricity not physically linked to the continent)
Synchronicity or Production/consumption time synchronization
(e.g. production times of some renewable energy plants are determined by natural conditions and not by manufacturing schedules)
No negative emissions or impacts from excess of production not consumed

On-going iteration:
Decision tree to guide overall electricity modelling approach to follow in TSLCA, location-based and market-based are both considered
Guidance to ensure needed safeguards
Supported with:

Documentation of the actual industrial practices of the mixed-approach thanks to our industrial partners.
Feasibility assessment of 100% market-based approach with data availability and effort needed

Seite 14 © TranSensus LCA Funded by GA # 101056715
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Perspectives
Consensus building and methodology editing

- >

Progress indicator
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//’

Conceptualisation

\

/

WP 1

Screening & Evaluation of LCA concepts & approaches

\

WP 2
Conceptualise LCA approach

E’ 1.1 Review & analysis of the SotA ]

EI' 1.2 Identifying Gaps & Needs]

T21
Ontologie & Database
management

T23
Inventory

T22
Goals & Scope

1

]

L

T24
Impact Assessment

TZs T26

Interpretation, decision . . .
} [ FreldnE &front-loading} [Feasmlhty&Appllcablllty}

7

o

WP 3
Concensus Building with Advisory Boards

T 3.1 Compilation of

T 3.2 Facilitation of the
documentation from WP2 review-feedback concept

T 3.3 Road Testing with Advisory Boards]

- )

Consensus

Building

P - >

Wider Stakeholder Engagement

T4.1 Stakeholder T 4.2 Concensus building
Engagement Process with stakeholders

T 4.3 Roadmapping for
implementation

/{
3
-

WP5
Guidelines & Standards

@ )

consultation of guideline

[TSJ Guidelines preparation ]E—S'Z Consolida_tionand_ . s]

EI’ 5.3 Pre-standardization efforl%

L

Communication

——

4 Pée @

Outreach & Dissemination

o\

[T 6.1 Transferto other markets] [ T 6.2 Dissemination

/

A
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TranSen

More information 7 (5=

B www.lcadtransport.eu

/ L C A

Fate you find 4 public daliverables and publicatioos made by TrasSensus LCA.

Debeeble

Subscribe to Our Newsletter

Please register to our newsletter to recieve

all public consultations invitations

Contacts:

' Project's coordinators: Thilo.Bein@Ibf.fraunhofer.de ; Felipe.Cerdas@ist.fraunhofer.de

I Today's presenter, WP1 co-leader: Nikolas.Hill@ricardo.com

B WP2 co-leaders: Elise.Monnier@cea.fr, Gladys.Moreac-Njeim@renault.com/ gladys.moreac-njeim@ampere.cars

Seite 16

© TranSensus LCA Funded by GA # 101056715
the European Union



http://www.lca4transport.eu/
mailto:Thilo.Bein@lbf.fraunhofer.de
mailto:felipe.cerdas@ist.fraunhofer.de
mailto:Nikolas.Hill@ricardo.com
mailto:elise.monnier@cea.fr
mailto:Gladys.Moreac-Njeim@renault.com
mailto:gladys.moreac-njeim@ampere.cars
https://lca4transport.eu/?page_id=616
https://lca4transport.eu/?page_id=1882

/

Disclaimer: Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the
European Union or CINEA. Neither the European Union nor the granting authority can be held responsible for them.



Broadening consensus building /i
TranSensus LCA Management Structure T

CONSENSUS LIAISON GROUP

EC, standardisation bodies, MS
representatives of IAB & SAB
CSA coordinator & WP Leaders

elaboration of final consensus

INDUSTRY ADVISORY BOARD I SCIENTIFIC ADVISORY BOARD

OEMs, Suppliers, Battery Manu., Academia, RTOs, ...

Recycler,...
review, advise, support consensus rEview, adv'se'r:égsp sort B
process P

Beneficiaries

WP & Task Leader
execution of tasks

WIDER STAKEHOLDER COMMUNITY & GENERAL PUBLIC

Participation in expert workshops, public consultations, social media,...
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