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What is EARPA?

The European Automotive Research Partners Association brings together the
most prominent independent European R&D providers in the automotive sector
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EARPA’s 60 members provide strong contribution to
European research through platforms and partnerships
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40 Horizon Europe projects 2021-2024 (more than 400 millions EU funding)
Success rate of HEU CL4&5 proposals 42% (estimated figure)
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EARPA PROJECTS UNVEILED: SPEAKER

Wissam Dib

Business & Partnership Development Manager
IFP Energies nouvelles




Magnets in
i N _a ELLamresilientsupply

chains
EARPA Projects Unveiled: A Showcase of Cutting-
Edge Automotive Research Projects

Wissam DIB
IFP Energies nouvelles

Grant A t No:101138260
LR S Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only

Co-funded by and do not necessarily reflect those of the European Union or the European Health and Digital Executive
the European Union agency (HADEA). Neither the European Union nor the granting authority can be held responsible for them.




PROJECT DATA maceLLaw

MAGELLAN is a 01/01/2024 - 31/12/2026
Horizon Europe -7
Innovation Action
14 partners Duration
8 EU countries 36 months
L’ : = -~
€7.5m -3

Prototype demonstration in
operational environment (TRL 7)
by the end of the project
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Partner Country
1 ORANO (Coordinator) France
2 MAGNETI LJUBLIANA Slovenia
3 CENTRO RICERCHE FIAT SCPA Italy
4 THE BATTERY LIFECYCLE COMPANY GmbH Germany
5 COMET TRAITEMENTS Belgium
6 COMMISSARIAT A L ENERGIE ATOMIQUE ET AUX France
ENERGIES ALTERNATIVES
7 IFP ENERGIES NOUVELLES France
8 UNIVERSITE DE LIEGE Belgium
9 FUNDACION TECNALIA RESEARCH & INNOVATION Spain
10 TECHNISCHE UNIVERSITAT DARMSTADT Germany
11 GEOLOGIAN TUTKIMUSKESKUS Finland
12 LOMARTOV SL Spain
13 RTD TALOS LIMITED Cyprus
14 EIT RAW MATERIALS GmbH Germany




CHALLENGE

Permanent magnets (PM) containing
rare earth elements (REE) play a key
role in the green transition. But since
they are mainly produced outside
Europe, there is a risk to security of
supply in Europe

Therefore, a European PM supply chain
is needed to support the development
of the EV market and thus the energy
transition

maceLLan

In 2020, less than 1% of all magnets were
recycled

Around 200 tonnes of Neodymium could be
recovered in the EU (current estimates)

Expected to reach 400 tonnes in 2030

Equivalent to 1200 tonnes of new
PM, enough to manufacture 800,000
electric vehicle traction motors
(EVTM)



SOLUTION maceLLan

Optimising 3 main steps leading to improvements
in the 3 pillars of the circular economy business model

MAKE: Better use of REE in the production of magnets

* Increase the sourcing of recycled heavy rare earth elements

(HREE) through a short-loop recycling process

* Enhance the use of secondary REE in new high-

performance magnets meeting EVTM requirements

e Substitute Neodymium with less critical REE
(Ce/La) with supplementary use of HREE

USE: Better design of EVTMs

* Facilitate magnet recovery and minimise
material loss during reprocessing
* Utilise advanced shaped PMs for improved
assembly, avoiding irreversible gluing

* Enhance EVTM performance with better flux

distribution and reduced PM mass per kW

RECOVER: Better recovery, reuse and
recycling of REE and PM

* Upscale the magnet-to-alloy route and employ
functional recycling to avoid downcycling
* Establish characterisation protocols for directing EoL
PMs to their optimal recycling loop
* Promote standardised magnet labelling (composition, size, etc.)

.
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OBJECTIVES maceLLan

Near-net-shape
magnets

Optimised for
performance and
recycling

Establish new b a

magnet manufacturing
processes to increase

Design advanced
magnet shapes and

.. rotor designs for EVTM
resource efficiency ) \
INDUSTRIAL
cvae
Magnet-to- Prototype

alloy route demonstration

41crease recovery of
25 Ol solution for highly
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\ End-of-Life PMs y \

[
Demonstrate the

LCA &
responsible
sourcing

-

Primary raw materials Demonstrate the

(3 @ , sustainability and
Secondary raw materials . .
(EoL PMs) business benefits of the

 MAGELLAN solution




KEY PERFORMANCE INDICATORS

( A
Increase recovery of

REE, optimise
sorting of recycled
End-of-Life PMs

( )
Establish new magnet

manufacturing
processes to increase

\ J

Magnet-to-alloy
route

4 N

KPI 1 - Recycle at least
70% of the elements
contained in streams
of high-performance

EolL PMs

KPI 2 - Demonstrate at
TRL 7 the restoration
of the initial high
performances of
magnets

resource efficiency
\ J

Near-net-shape
magnets

4 I

KPI 1 - Achieve a 40%
substitution of Nd by
Ce/lLa

KPI 2 - Achieve a
reduction of over 50%
in material loss via the

PIM process

& %

( )
Design advanced

magnet shapes and
rotor designs for

EVTM

o %

Optimised for
performance and
recycling

KPI 1 - Achieve
equivalent
performance with the
reference EVTM using
recycled magnets

KPI 2 - Increase the
EVTM'’s recyclability
score from 1.6 to 2

KPI 3 - Reduce PM
mass by 20% at the

-

same power as the
reference EVTM

N
Demonstrate the

solution for highly
recyclable PMs in
EVTM

Prototype

demonstration

4 I

KPI 1 - Achieve TRL 7
for all individual
developed processes

KPI 2 - Achieve TRL 7
for the MAGELLAN
solution as a whole

o %

maceLLan

(" Demonstrate the )
sustainability and
business benefits of
the MAGELLAN
\_ solution )

LCA &
responsible
sourcing

KPI 1 - Reduce by at
least 50% the carbon
footprint compared to
the traditional PM
production route

KPI 2 - Reduce by at
least 10% the carbon
footprint compared to
the long-loop
recycling by
hydrometallurgy




CONSORTIUM maceLLan

Complementary expertise between academia, research and industry

Material & EVIM Magnet EVTIM Dismantling &
magnet design design manufacturing Assembly Recycling
—» —» —»

I

Life cycle analysis:

Business planning & exploitation strategy, clustering:




PROJECT PROGRESS maceLLan

1st 18 months project achievements

Thermomechanical extraction of EoL BEV and Strip

HEV rotors is in progress at COM and UL Characterisation caSt'nsEE
&

i Ribbons
Definition of the rotor design e Sorting

EoL PM clean extr REE

Extraction Powders
&
Dismantling
40 kg of PMs from motors of e-scooters and
e-bikes were extracted by COM and UL

S Magnet
22 End-of-Life BEV and HEV motor rotors - Production

with PM collected

CRF has provid

Maserati powertrai
Device
Integration

On purpose devel

Maserati GranTurismo Folgore reference for
motor performances and PM characteristics
by CRF and IFPEN




PROJECT PROGRESS

1st 18 months project achievements

Thermomechanical extraction of EoL BEV and
HEV rotors is in progress at COM and UL

Definition of the rotor
Eol PM clean extracti

&
Dismantling
40 kg of PMs from motors of e-scooters and
e-bikes were extracted by COM and UL

22 End-of-Life BEV and HEV motor rotors
with PM collected —

a
Maserati GranTurismo Folgore reference for

motor performances and PM characteristics
by CRF and IFPEN

maceLLan

LOM study shows that value chains of REE from both secondary and
primary sources and the volumes available are economically
challenging and require regulatory support




EXPECTED RESULTS

The

maceLLan

MAGELLAN solution will

Technology - Economy
= Demonstrate the technical and economic viability of recycled PMs, successfully meeting EVTM requirements
Environment

= Enable the avoidance of primary mining extraction of millions of tonnes of ore necessary to obtain the equivalent
of 535 tonnes of LREE per year

= Contribute to a reduction of PMs’ CO, emissions by up to 50%, compared to the standard magnet manufacturing
process

Recycling
= Increase the reuse of REE content in EoL magnets, achieving a 50% increase in yield

= Increase recyclability and material savings, accomplishing significant cost reductions compared to the use of raw
materials. Raw materials represent about 20-70% of the price of PMs

Pave the way for a 2000 tonnes/year supply chain,
~10% of the 2040 forecasted European EVTM market



IMPACTS

Scientific

e New magnetic system designs via Powder Injection Moulding (PIM)
e Advanced understanding of the reactions between carbon-based
binders and REE powders

e Improved knowledge of magnetic material science

Economic/ Technological

® Enhanced autonomy and reduced price volatility of REE in EU

e Expanded market and enhanced leadership in the REE PM sector
* New job opportunities across the EU value chain

e Improved cost-effectiveness of PM and EVTM recycling

maceLLan

{252 Standards

e Enhanced standards through contributions to ISO/TC 298,
focusing on the classification of EoL magnets

e Advanced sustainability standards via a white paper detailing
design recommendations for PMs and EVTMs

Societal/ Environmental

e Reduced CO, emissions from PM manufacturing

e Enhanced adoption of EVs by providing easier access to PMs
e Fostered recycling industries in EU

e Demonstrated contribution to EU 15%-REE recycling goals



maceLLan

Magnets in resilient supply chains
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S ‘erash

Flexible and hybrid manufacturing of
green aluminium to produce tailored
adaptive crash-tolerant structures

The new generation of crash-tolerant
structures




B Flexcrash project Fleef

European project funded under the topic: CL5-2021-D6-01-10 - Testing safe
lightweight vehicles and improved safe human-technology interaction in the
future traffic system

2,

BUDGET PARTNERS COUNTRIES

3.9 M€ 11 6

AN Funded by
S the European Union N




I Consortium

Research _ o
centers Universities

eureca[
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~ Fraunhofer
IWS

virtual @ vehicle

LULEA
UNIVERSITY

OF TECHNOLOGY

CIMC) | KREMS

UNIVERSITY OF APPLIED SCIENCES

e
N

gemmaote

technologies

Gestamp [4

aerebase
HTTFE

Industrial

research center

STELLEANTIS

Fle

Standardization
body

UNE

Normalizacion
Espafiola

Funded by
the European Union
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] Ambition Fle

Flexcrash ambition is to develop a low weight and circular automotive front
structure that supports the EU long-term goals on zero emissions mobility and
reduction in injuries and fatalities due to crashes.

Funded by
J the European Union

23



] Ambition Flefcrash

https://www.youtube.com/watch?v=HKIUNMagk12ZY

- Funded by
the European Union
P 24


https://www.youtube.com/watch?v=HKIUNMqk1ZY

Front crash structure concept Flex

Motivation & Requirements

The goal is to design a structure that can absorb the energy of a frontal crash and protect the occupants from injury

Full aluminium

Pedestrian Pylon and Economic and design

Legal protection small overlap ecological
requirements factors

Full crash

Different validation

speeds

Compatibility

Other EU funded

Different project

angles

OBLIQUE
/ _ PARTIAL FRONTAL
OVERLAP

— OFFSET _|
=

FRONTAL - FULL OVERLAP/
FULL COLLISION

Funded by
the European Union
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Front crash structure concept

Measurement parameters
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oPFER
S\
EURO@ NCAP
Barrier 1400 kg, 50km/h _—
Vehicle 50km/h
Alignment 0°
Overlap 50% |
[

Funded by

the European Union Top view of front Mobile Progressive Deformable Barrier (MPDB) crash

Fle

@ Dash-panel intrusions 75, @ Decelerations & OLC @ Kinematic & chronology

by Gestamp

BEV Full-crash virtual model by Gestamp
C/D segment

~4,6m length

~ 1800kg weight

AHSS
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I Front crash structure concept Flex

Demonstrator definition

New extruded aluminium
profiles designed

SALEMA part too big for
GLAB reference model

HPDC aluminium part from

SALEMA (EU Project) to be
included

Funded by 5
the European Union

Surrounding parts to be modified
and new ones created 27




Front crash structure concept Flex

Demonstrator definition

Optimization phase to enhance crash performance

First design including HPDC and weight reduction
(AISi10MnMg) and extruded (6063) parts

Load

distribution on [T
BiW

Adjustments on New testing procedures
full crash level (fatigue and fracture toughness)

AVFF and topological
optimization
SALEMA part
optimization

Funded by
the European Union




I Adding Value Functional Features (AVFF)

Fle

AVFF APPROACH

Deposition of material to create
alternance of base material and
reinforced one to trigger the
folding crash behaviour

-1 laser powder
R

interaction

\ \

REINFORCED CRUSH TRIGGER

12% weight reduction
maintaining the same
energy absorption

Funded by
the European Union

29



I Adding Value Functional Features (AVFF)

Development of process parameters for high material quality and low

thermal input

f PSS
A SRS 01
ARBIWU> 220
> 230

24w
25w

SRR 11
S 2

. -
2 P

Small scale 3D structures
Funded by Adding-Value Functional Features (AVFF)
the European Union

Laser Metal Deposition (LMD)

30



I Adding Value Functional Features (AVFF)

Development of aluminium powders with high amount of recycled

aluminium and minimized content of CRMs

v’ AlSi1OMg + 1% Zr
v’ AISi8Mg + 1% Zr

Al powder particles from 50 to 100 pm

Funded by
the European Union

Centrifugal atomization

31



Fle

Demonstrator definition

Front crash structure concept

What about non-standard crash situations? o
- 4
/

Target is to design a robust front unit
that can deal with more challenging
future crash scenarios

Deviation > 0°
V=50 km/h

|
’ MPDB 1400 kg
Deviation 2> 15°

Overlap = 50%
V=50 km/h

32

Funded by
the European Union




I Front crash structure concept Flex

Passive system Active system

Adaptive crash-tolerant
structure concept

Active
system

Extruded
parts

Active system will include:

HPDC
part

- Sensors (speed, overlap ratio, angle...)
- Hydraulic actuators

- Auxiliary hydraulic/circuit elements
Funded by - Control Unit

the European Union - Connecting/assembling components

33



I Takeaways

Much lighter structures
can be obtained by
using LMD technology
and avoiding the use of
multi-materials, which
improves the
recyclability of
components and
materials.

138 ym

Multiple components

conventionally
manufactured by

HPDC and extrusion
can benefit from LMD
technology, which could
be used for other
components or
materials.

Fle

Numerical modelling of
processes and
materials is crucial to
assess crash behaviour
In multiple scenarios
outside of standard
testing. This approach
could unlock the virtual
homologation of
vehicles for different
conditions.

Lp=700 W
v = 1000 mm/min

mp = 1.7 g/min soum |

Funded by
the European Union




Coordinated by:

eurecat

S ‘erash

Flexible and hybrid manufacturing of
green aluminium to produce tailored
adaptive crash-tolerant structures

Thank you! https://flexcrash-project.eu/

The Flexcrash project has received funding from the Horizon Europe programme under grant agreement No. 101069674. 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.
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LeMesurier

Measuring the value of the Key Performance Indicators of the 2Zero Partnership

Project Unveliling
for EARPA

On-line
Simon Edwards, Ricardo
4th September 2025

This project has received funding from the European Union’s Horizon Europe research and innovation programme, under Grant Agreement No. 101137477



leMesurler

Measuring the 2ZERO KPls

Summary

« The 2ZERO Partnership is building on the success of earlier, automotive partnerships
* It has a range of objectives, measures of success and key performance indicators,
that project proposers and coordinators must be aware of

» The LeMesurier project provides a method and means to measure these parameters,
* |t has a method that can be used by the Partnership, the projects etc. going forward

« The indications so far are that several of the 2ZERO measures of success have already
been achieved, despite being just over half way through the Partnership
- Many more are progressing well, only a few seem inappropriate or unachievable

» This brief webinar is an introduction to the LeMesurier project
A further two webinars, organised in conjunction with 2ZERO, for Autumn this year
will give more details
» The project final meeting will take place in December

 Further information can be found via 2ZERO or the LeMesurier project website:
www.LeMesurier-project.eu



http://www.lemesurier-project.eu/

Introduction

The 2ZERO Partnership
The LeMesurier project
Findings so far

Next steps

Further information

LeMesurier Project Unveiling to EARPA, 4t" September 2025
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LeMesurier

Measuring the 2ZERO KPIs

Funded by the European Union. Views and opinions expressed are, however, those of the author(s) only, they do not necessarily reflect those of the European
Union nor CINEA. Neither the European Union nor the granting authority, CINEA, can be held responsible for the views or opinions expressed. 4



Project Overview

l .
., LeMesurier

Measuring the 2ZERO KPls

- Measuring the Value of the Key Performance Indicators of the 2ZERO Partnership

Responding to the call:
» HORIZON-CL5-2023-D5-01-05 — Measuring
road transport results towards 2ZERO KPIs

Coordination and Support Action (CSA)
Project Start: January 2024

Project Duration: 24 months

Consortium of thirteen partners (8 EARPA)

» Coordinator: E3-Modelling AL
(associated with Ricardo GmbH) 3, Ricardo
Project number: 101137477 Fraunhofer

Grant Value: ~1m€ FPEN

Lump Sum Funding

Project Summary

The 2ZERO Partnership KPIs are multiple and various, relating to
the three-layer aploroach for the Objectives of 2ZERO, as expressed in its
SRIA. This CSA will determine a common framework for monitoring these
multiple and various KPIs (including their sources, methods and reporting
formats). It will generate values for the KPIs and their expected variation for
the coming decade, based upon the results of the projects being conducted
within the partnership and the assessment of the impact of these pro%ects'
results. The CSA will support the identification and quantification of the
interactions, impacts and effectiveness of the partnership within the road
transport challenge. Furthermore, the CSA will provide recommendations for
development and analysis of the means of measurement and evaluation of
the Partnership within the road transport challenge. Finally, the CSA will
disseminate and communicate its results to a wide range of stakeholders,
throughout the road transport sector, but also across Member States and to
the public in general, via a range of media and events.

The consortium undertaking LeMesurier represents many
sectors of the road transport community from multiple European countries: it
will be guided by a strong Advisory Board representing a broad range of
vehicle manufacturers, suppliers, RTOs, operators and infrastructure
providers, as well as technology partnerships, joint undertakings and other
representative organisations within Europe.

https://lemesurier-project.eu/

This project has received funding from the European Union’s Horizon Europe research and Funded by
innovation programme under Grant Agreement No. 101137477 the European Union


https://lemesurier-project.eu/
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_ The 2ZERO Partnership

N T

Measuring the 2ZERO KPIs

Funded by the European Union. Views and opinions expressed are, however, those of the author(s) only, they do not necessarily reflect those of the European
Union nor CINEA. Neither the European Union nor the granting authority, CINEA, can be held responsible for the views or opinions expressed. 6



A look back at EGVI 'I'I LeMesurier

Measuring the 2ZERO KPls

Main findings 2
/ERC 7ER:
* Now published on our website! « EGVI contributed to ongoing road transport

* Apaper copy of the short version is available! decarbonisation through the integration of
advanced technologies

« EGVI'slegacy provides an enduring boost to EU

EGVI Impact assessment

FDEI!\AEC'I;'VI Yy ¥ economic growth and employment through
ASSESSMENT B improved industry competitiveness
ASSESSMENT ‘
1200 « EGVIsupported growth of the EU-wide
scientific research community and its strategic
alignment
Promotion and dissemination Z_Kﬁ?f Road transport decarbonisation %
— — [
e e Presentation of the findings to the EGVI passenger car and truck efficiency improvements could contribute
-~ Partnership Board on 6" December to cumulative CO, emissions reductions of up to c.9Mt through to 2030

« Public webinar with Strategy Engineers held
on 18t January 2024, recording available
online

10 1

— Potential Cumulative CO, Emissions Reduction
™ Potential Annual CO, Emissions Reduction - Passcar & LD Truck
[ Potential Annual CO, Emissions Reduction - MD & HD Truck

[ O

taking 6 million

IMPACT ¢ g o : :
ASSESSMENT « Distribution of paper copies

2014-2020

« We count on you to share the report!

0000

passenger cars
off the road for
one year.

0.1

04—t 2 , 07 08

2024 2025 2026 2027 2028 2029 2030

0.2

CO2 Emissions Reduction (Mt)




Why did 2ZERO call for this work? "'I LeMesurier

Measuring the 2ZERO KPls

What do we want to achieve?
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Ensure European Improve the health and

Technology leadership it -
supporting economic comps ' N quality of life of EU
to solutions for an

growth and job citizens and ensure

integrated carbon mobility for people and
neutral road transport goods

ecosystem

Contribute to Europe
having the first carbon-

neutral road transport .
system by 2050 safeguard, creation all

over Europe

2Zero 4 pillars

. h 4 &

Vehicle technologies and vehicle propulsion solutions Integration of the battery electric vehicle into the energy
for BEV and FCEV system and related charging infrastructure

A py € 4

e N ™

LCA and circular economy approaches for sustainable

Innovative concepts, solutions and services for the zero : . . :
and innovative road mobility solutions

emission mobility of people and goods




Why did 2ZERO call for this work?

LeMesurler

Measuring the 2ZERO KPls

« The 2ZERO Partnership, the successtul completion of projects within its work programme, will
be an integral part of the strategy for making Europe the first climate-neutral continent by 2050
and of the European Green Deal

* Furthermore, the 2ZERO Partnership will make a contribution to achieving the following UN
goals: SDG13 “Climate Action”; SGD7 “Affordable and clean energy”; SDG11 “Sustainable cities
and communities”; SDG8 "Decent work and economic growth”; & SDG12 on “Responsible
consumption and production”.

- However, the route towards these impacts and the time period until they are realised are long,
the external factors many

» Therefore, the 2ZERO Partnership has a structured set of General, Specific and Operational
Objectives, each with defined targets and key performance indicators, and prescribed reporting

- Through the determination of the method for measuring these KPI and the initial
measurement thereof, the LeMesurier project will provide the “how"” and a “first
assessment of"” the potential impact of the 2ZERO Partnership



2ZERO: influence and KPIs over time

"" LeMesurier

Measuring the 2ZERO KPls

Business Logic

External Perceived Market

Product and
services

factors environment ‘ development

Mobility & logistics
Needs

Purchase
Budget Constraints/ decisions by

Subsidies customers

Social legal
framework

Better
Technologies,
Processes,

by 2Zero Solutions and
Bussiness models

Greener
vehicles
avallable In
market for
Purchase

Direct KPI: Level of Improvement
of Technologies and Processes

Indirect KPI: Level of
Improvement of realised
Product Offer

Influence of 2Zero

Mobility Needs and
Habits

Mobility
. choices of
Operational costs citizens and

commercial
users

Legal framework

Greener Fleet Greener
available for Transport

usage System in use

Indirect (two or three layer) KPI:
Market Purchases and
Emissions of Actual Vehicle Operation

Source: 2ZERO SRIA, https://www.2zeroemission.eu/what-we-do/strategic-research-and-innovation-agenda-sria/




The 2ZERO Partnership SRIA

SRIA

STRATEGIC RESEARCH AND INNOVATION AGENDA

n;

21ERO PARTNERSHIP
2021-2027
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- Contribute to Europe
having the first carbon-

neutral road transport
system by 2050

- Ensure technology
leadership supporting
economic growth and

job creation all over
Europe

- Ensure European
competitiveness thanks
to solutions for an

integrated carbon-
neutral road transport

ecosystem

- Improve the quality of
life of EU citizens and
ensure mobility for
people and goods

SPECIFIC OBJECTIVES

- Develop zero tailpipe
emission, affordable, user-
centric solutions (technologies
and services) for road-based
mobility all across Europe and
accelerate their acceptance to
improve air quality in urban
areas and beyond

- Develop affordable, user-
friendly charging infrastructure
concepts and technologies that
include vehicle and grid
interaction

- Support the development of
life-cycle analysis tools and
skills for the effective design,
assessment and deployment of
Innovative concepts in
products/services in a circular
economy context

- Develop technologies and
solutions to reduce non-
powertrain related emissions
and transport related noise

- Demonstrate innovative use
cases for the integration of zero
tailpipe emission vehicles and
infrastructure concepts for the
road mobility of people and
goods

OPERATIONAL OBJECTIVES

- Development of affordable innovative
BEV and FCEV concepts and technologies

- Development and demonstration of
affordable new vehicles solutions,
charging technologies and services for
mass market to enable 1000km long
distance trips with no more than 10%
additional time compared to

conventional solutions, considering
economic and environmental

assessment

- Broad stakeholder coverage over the
different sectors involved

- Number of SMEs in projects funded by
the partnership

- Demonstration of zero-emission LDV,
passenger cars and commercial use, to
reduce TCO compared to conventional
vehicles by 20% for the widest usages

- Development and demonstration of
solutions for pervasive, user-friendly,
low-cost and interoperable low-power
and efficient high/ultrahigh-power
charging infrastructure

- To support standardisation activities

- To provide scientific input for informed
regulation

- Development of affordable innovative
BEV and FCEV concepts and technologies

- Development and demonstration of
interoperable smart charging and bi-
directional energy services and solutions
accepted by the users and providing
services to the energy grid

- Number of publications
- Number of patent applications

- To ensure a wide dissemination of
activities and results

Source: 2ZERO SRIA, https://www.2zeroemission.eu/what-we-do/strategic-research-and-innovation-agenda-sria/
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What iz a measure of smccess™T
FPlease u=se quantmtative (Few
Performance) and gualitative
imdicators, and link them to a

point m famne

En. vpean Parilershp 2Zero

Monitoring and evaluation fgaework, [March 2021]

objectives

NPerformance) and qualitative
indicators, and link them to a
point in time

What is a measure of suceess?
Please use quantitative (Key

pagdlership a 1
Which is ata Who is responsible | Baseline and target
501 for monitoring
odology used and providing the

[project data, study, data / information

Contribute to Europe Proportion of climate related
having the first carbon- spending (climate

neutral road transport mainstreaming) in Horizon
system by 2050; Europe spending

Technology leadership unvolved in Horizon projects
supporting economic
growth and job creation [ ) uad il

all over Enrope; Reduction of COz emission

Ensure European
competitiveness thanks to
solutions for an mtegrated
carbon neutral road
transport ecosysiem;

Improve the quality of life

CORDA Reporting EC Baseline 2020
Part of the ex-post
evalnation
FTE jobs supported in entities | Horizon Dashboard | EC Baseline 2020
< Part of the ex-post
addressing the European Green evalnation
EEA report EC / Association Baseline 1990
from road transport for all types
of vehicles Part of the ex-post | Contribution to the overall
evaluation target of 55% reduction of

CO; emission in 2030
(public target) e.z. number
of projects contributing to
CO1 reduction




Objectives: KPlIs, Direct and Compound

European Partnership 2Zero
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Measuring the 2ZERO KPls

Monitoring and evaluation framework, [March 2021]

Overall vision: The 2Zero partnership will set an ambitious research programme to accelerate the development of zero tailpipe emuission road transport in
Europe with a system approach. It will improve air quality. the mobility safety of people and of goods. hence ensure future European leadership in
inmovation. production and services. By paving the way to a climate neutral road transport system. the partnership will make a key contribution to the
success of the European Green Deal.

Objectives

2ERO PARTNERSHIP
2021-2027

General
objectives

Source: 2ZERO SRIA, https://www.2zeroemission.eu/what-we-do/strategic-research-and-innovation-agenda-sria/

Contribute to Europe
having the first carbon-
neutral road transport
system by 2050;

Technology leadership

supporting €conomic
growth and job creation
all over Europe;:

Ensure European
competifiveness thanks to
solutions for an integrated
carbon neutral road
transport ecosystem;
Improve the quality of life

What is a measure of success? | Which is the data Who is responsible | Baseline and target
Please use quangimm source and for monitgine
Performance) af ey 0! g]e methodology used and pro
indicators. and SaarE [project data. study, | data/in SeTEE
point 1 fune — When v
collected”
Proportion of clumate related 'ORDA Reporting EC Baseline 2020
spending (climate Part of the ex-post
mainstreaming) i Horizon avaluation
Europe spending
FTE jobs supported 1 entities | Horizon Dashboard EC Baseline 2020
involved i Horizon projects Part of the ex-post
addressing the European Green avaluation

Deal per vear

Reduction of CO» emission
from road transport for all types
of vehicles

EEA report

EC / Association

Part of the ex-post
evaluation

Baseline 1990

Contribution to the overall
target of 55% reduction of
CO2 emission 1 2030
(public target) e.g. number
of projects contributing to
CO2 reduction




Objectives: KPIs, Direct and Compound

| , LeMesurier

2ERO PARTNERSHIP
2021-2027

Specific
objectives
“Advisory”
Footnote

EAFO

Measuring the 2ZERO KPls
Objectives What is a measure of success? | Which is the data Who is responsible | Baseline and target
Please use quantitative (Key source and for monitoring
Performance) and qualitative methodology used and providing the
mdicators, and link them to a [project data, study. data / information
point 1n tume ] When will it be
collected?
vehicles of at least 60% by
2025 and 90% by 2030*.
Number of (publicly available) | CEF report EC Baseline 2020
electric recharging and - Dir 20014/94/EU Part of the ex-post
hydrogen refuelling stations (AFID) related evaluatio tion to 2
available 1 reporting (National : ublic ¢
nle o Multiple
KP] Implementation 2030 ¢
0 : Reports — NIRs) Sources

Develop zero tailpipe
emission, affordable user-
centric solutions
(technologies and

Ability of determuning
realistically and reliably the

energy intensity (tank-to-
wheel)

Projects results via
digital twin’

yEC/ | Baseline 2020
Targets:

projects Reductiondt GHG and

(biannual) energy itensity of mobility

services) for road-based
mobility all across Europe
and accelerate their
acceptance to improve air

Reduce GHG of mobility of
people and goods (expressed 1n
tonCO2eq /pkm or tkm and
toe®/pkm and toe/tkm)

Projects results via
digital twin

Association/ EC/ | by 30% for personal

CINEA / funded mobility and 25 % for
projects freight by 2030
(biannual)

* Provided that a drastic cost reduction of batteries occurred.
provided that a common methodology 15 agreed among stakeholders
¢ tonne of o1l equivalent

Source: 2ZERO SRIA, https://www.2zeroemission.eu/what-we-do/strategic-research-and-innovation-agenda-sria/



Objectives: KPIs, Direct an

European Partnership 2Zero

Monitoring and evaluation framework, [March 2021]

Overall vision: The 2Zero partnership will set an ambitious research programme to accelerate the development of zero tailpipe emission road transport in
Europe with a system approach. It will improve air quality. the mobility safety of people and of goods. hence ensure future European leadership in
innovation, production and services. By paving the way to a climate neutral road transport system. the partnership will make a key contribution to the
success of the European Green Deal.

Objectives

General
objectives

‘What is a measure of success?

Please use
Performance)
indicators, and
point in time

source and
[}
-

‘Which is the data

z methodology used
[project data, study,
]

Who is resp

onsible | Baseline and target

Source

Basis

Single

Contribute to Europe
having the first carbon-
neutral road transport
system by 2050;

Proportion of climate related
spending (climate
mainstreaming) in Horizon
Euwrope spending

ORDA Reporting EC

Part of the ex-post
evaluation

Baseline 2020

Technology leadership

supporting economic
growth and job creation

FTE jobs supported in entities
mvolved m Horizon projects
addressing the European Green
Deal per year

Horizon Dashboard EC

Part of the ex-post
evaluation

Baseline 2020

all over Europe;

Ensure European

Reduction of CO; emission
from road transport for all types
of vehicles

EEA report

EC / Association

Part of the ex-post

Baseline 1990

Contribution to the overall

competitiveness thanks to evaluation target of 55% reduction of
solutions for an integrated CO:2 emission in 2030
carbon neutral road (public target) e.g. number
transport ecosystem; of projects contributing to
Improve the quality of life CO2 reduction
Objectives What is a measure of success? | Which is the data Who is responsible | Baseline and target
Please use quantitative (Key source and for monitoring
Performance) and qualitative | methodology used | and providing the
indicators. and link them to a [project data, study, | data/information
point in time o | When will it be
collected?
vehicles of at least 60% by
2025 and 90% by 2030*.
Number of (publicly available) | CEF report EC Baseline 2020
electric recharging and Dir 20014/94/EU Part of the ex-post
hydrogen refuelling stations (AFID) related evaluation -
available j . reporting (National .
- Multiple Tl rition Multiple Complex
NYo)NyolsRul | Reports — NIRs) Sources Target
EAFO
B op zero tailpip bility of determining Projects results via Baseline 2020

realistically and reliably the
energy intensity (tank-to-
wheel)

digital twin’

projects
(biannual)

Reduce GHG of mobility of
people and goods (expressed in
tonCO2eq /pkm or tkm and
toeS/pkm and toe/tkm)

Projects results via
digital twin

Association / EC /
CINEA / funded
projects
(biannual)

Targets:
Reductiogg#t GHG and
energy #tensity of mobility
by 30% for personal
mobility and 25 % for
freight by 2030

4 Provided that a drastic cost reduction of batteries occurred.
S provided that a common methodology 1s agreed among stakeholders
¢ tonne of o1l equivalent

d Compound

“Direct KPI|”

i1

Compound KP

III

\J

Measuring the 2ZERO KPls

LeMesurier



Objectives: KPIs, Direct and Compound
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leMesurler

Measuring the 2ZERO KPls

GO.KPI.1 Proportion of climate related spending (climate mainstreaming) in Horizon
Europe spending;

GO.KPI.2 FTE jobs supported in entities involved in Horizon projects addressing the
European Green Deal per year;

GO.KPI.3 Reduction of CO, emission from road transport for all types of vehicles;
GO.KPl.4 Number of new vehicle registration of zero tailpipe emission vehicle in
Europe in 2030, both for passenger cars/light duty vehicles (L Cat included) and for
commercial vehicles;

GO.KPL.5 Increased affordability of the zero tailpipe emission vehicles;

GO.KPI.6 Number of (publicly available) electric recharging and hydrogen refuelling
stations available in the EU in 2030.

SO.KPL.11 Feasibility of advanced circular economy strategies in zero emission
mobility solutions demonstrated by performed use cases;

00.KPI.1 Demonstration of technologies, components, systems and their integration
in vehicles enabling affordability, high efficiency and fast charging capability;



Objectives: KPlIs, ... Compound

- Contribute to Europe
having the first carbon-
neutral road transport
system by 2050

- Ensure technology
leadership supporting
economic growth and
job creation all over
Europe

- Ensure European
competitiveness thanks
to solutions for an
integrated carbon-
neutral road transport
ecosystem
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—
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- Improve the quality of
life of EU citizens and
ensure mobility for
people and goods

SPECIFIC OBJECTIVES

- Develop zero tailpipe
emission, affordable, user-
centric solutions (technologies
and services) for road-based
mobility all across Europe and
accelerate their acceptance to
improve air quality in urban
areas and beyond

- Develop affordable, user-
friendly charging infrastructure
concepts and technologies that
include vehicle and grid
interaction

- Support the development of
life-cycle analysis tools and
skills for the effective design,
assessment and deployment of
innovative concepts in
products/services in a circular
economy context

- Develop technologies and
solutions to reduce non-
powertrain related emissions
and transport related noise

- Demonstrate innovative use
cases for the integration of zero
tailpipe emission vehicles and
infrastructure concepts for the
road mobility of people and
goods

OPERATIONAL OBJECTIVES

- Development of affordable innovative
BEV and FCEV concepts and technologies

- Development and demonstration of .
affordable new vehicles solutions,

charging technologies and services for

mass market to enable 1000km long

distance trips with no more than 10%

additional time compared to

conventional solutions, considering

economic and environmental

assessment

- Broad stakeholder coverage over the
different sectors involved

- Number of SMEs in projects funded by
the partnership

- Demonstration of zero-emission LDV,
passenger cars and commercial use, to
reduce TCO compared to conventional
vehicles by 20% for the widest usages

- Development and demonstration of
solutions for pervasive, user-friendly,
low-cost and interoperable low-power
and efficient high/ultrahigh-power
charging infrastructure

- To support standardisation activities

- To provide scientific input for informed
regulation

- Development of affordable innovative
BEV and FCEV concepts and technologies

- Development and demonstration of
interoperable smart charging and bi-
directional energy services and solutions
accepted by the users and providing
services to the energy grid

- Number of publications .
- Number of patent applications

- To ensure a wide dissemination of
activities and results

GO. General Objective

SO. Specific Ob:'
OO. Operationa

ective
Objective

\J
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Measuring the 2ZERO KPls

There are not too many ... but each requires complex analysis to
determine:

GO.KPI.3 Reduction of CO, emission from road transport for all t
vehicles,;

pes o

SO.KPI1.1 Ability to determine realistically and reliably the energy intensi
(tank to wheel);

SO.KPI1.2 Reduce GHG of mobility of people and goods (expressed in
tonCO,eqg/p.km or tonCO,eqg/p.km t.km and toe/pkm or toe/t.km);
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Project Flow
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Advisory Board

(Industry, scientific, partnership ...
Feedback on proposed measuring processes  Advice on sources of information and methods

representation)

project results
Other sources

2ZERO

Key:

—* WP findings such as KPI measurements, methods and values, suggestions for improvement
N
‘ ‘ Meetings to exchange specific learning, results etc.

Feedback on KPI measurements . Feedback on Recommendations
/ :
LeMesurier
>
WP1: Direct KPIs: Accounting WP6
N —¥ WP3: Assessing the Cﬂmmllllil;ﬂ tion
> Interactions, Impacts & —» WP4: Recommendations < : . g !
. Dissemination &
N\ —> Effectiveness Exnploitati
WP2: Compound KPIs: 1 ) xplontation
Accounting
>
4

N

WP2/3 mteraction: requests for modelling of interactions, sensitivity results

&

Wider Stakeholder Community, MS & General Public
Participation in Dissemination Events and Media
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Project Objectives

Objective 1: To account for the contribution of the 2ZERO Partnership and the results
of its projects, towards the Partnership’s main objectives, their targets (as measured
against the whole set of the identified KPIs).

Objective 2: To support the identification and quantification of all interactions,
impacts and effectiveness of the Partnership within the road transport challenge, mainly
as a result of the information gleaned from the 2ZERO Partnership project results.

Objective 3: To provide additional recommendations for further development and
analysis of means of measurement and evaluation of the Partnership within the road
transport challenge.

Objective 4: To disseminate and exploit the methods to and the measurements of the
2ZERO KPIs to relevant projects (within and beyond 2ZERQO) and stakeholders.



L
|'<') The Findings so far
WP1: Direct KPIs

leMesurier WP2: Compound KPIs

Measuring the 2ZERO KPIs

Funded by the European Union. Views and opinions expressed are, however, those of the author(s) only, they do not necessarily reflect those of the European
Union nor CINEA. Neither the European Union nor the granting authority, CINEA, can be held responsible for the views or opinions expressed. 20



Necessary steps towards KPl assessment...

PUBLIC DATA

00.KPL7 | Safe, secure and smooth communication Development and demonstration of

exchange between vehicle and charging solutions for pervasive, user-friendly,
infrastructure, including low-cost and interoperable low-power
communication with the grid and roaming | (22 kW) and efficient high (~150kW) /
platforms (including access of third parties | ultrahigh-power (~300 kW) charging
to the charging infrastructure) infrastructure

History of changes

Author Section Date

S. Paz, M.Mammett 06.06.2024 !

Which of the currently ongoing 2Zero project
achievement of the KPI above’

A) mmwbmmtshmauon I&@

e — \
Gl \N““d‘ ¢

s“"

FRAMEWORK

Il
9

I Fixt. Ares(zuz4)s547380 - 3LOTIZ0E4

QUESTIONNAIRE DEEP-DIVE

Questionnaire [— [ owenm | | oo
I e I I maany ] JpR——
2ZERO Objectives KPIs / measures of success, targets & baseline information ! J
Develop affordable,
user-friendly SO.KPL.4 =
charging Improvement of the integration of EVs into the grid (and related
infrastructure improvement on the load curve management and integration of et
Renewable Energy Sources).
concepts and
technologies that Targets:
include vehicle and 1. Commonly agreed charging protocols enabling V2G options for BEV by 2030
v | grid interaction; 2. 100% of new BEV and infrastructure offering smart charging possibilities by

2020
Year: ~2019

Value: 3 charging protocols, 50% of BEV and infrastructure

Target year: 2030

A) Does your project
into the grid?

OvYes

ibute to the impr

ONo

it of the integration of EVs

O Partially J I don't know

If your answer is ‘| don't know', please point us towards & source that may
be able to answer questions about your project’s contributions to this

particular KPI.

If your answer is ‘yes’ or ‘partially’, please provide:
B) Please generallv describe how vour oroiect cc

to the integ
C) Please give
D) Is your pro
BEVs?
(If yes) Attl
use as an
capabilities
(If yes) As ¢
please esti
capabilities
G) (If yes) Ple
capabilities
H) Is your proj
1) (ifyes)Att
use as a
infrastructu
J) (ifyes)As(
please est
infrastructu
K) (If yes) Ple
infrastructu
L) Please cite
Please pro

E

F

LeMesurier

Measuring the 2ZERO KPIs

Measuring the value of the
Key Performance Indicators of the
2ZERO Partnership

D1.1 = Methods, fram
to assess th

%00 - =) e
- ae? S |

e e
e e e e

e e L Y
e e

tributes or will

1. Please fill in your name, sumame and the project acronym you are responsible for

Tamara, Djukic - metaCCAZE project

2. Which of the following 2ZERO KPIs (you can choose more than one) does your project contribute t0?

Q( 0\

SO.KPL4
Improvement of the integration of EVs into the grd (and related improvement on the load curve management
and integration of Renewable Energy Sources)

¥ SO.KPL5/ OO.KPL6

Improvement in charging efficiency demc
and For ultra-fast charging (> 30¢

arging (3kW up to 22kW) For fast (»150 kW)

7 SOKPLE \)5
Development of w \\ older engagement practices 10 implement
ntegra* Miow-ups.

Ipipe vehicles in transportation fleets

x,s
ec \k\“%

g zero tallpipe business models and use

Demonstrated innovative use cases using zero lailpipe trucks for regional, medium, and long-haul,
addressing payloads from 7.5 t to 40+ t by 2025-2027

SO.KPL9

Commonly accepted Life Cycle Assessment (LCA) approach
SO.KPL10

Implementation of a Life Cycle Inventory (LCI) database.
SO.KPL11

Feasibility of advanced circular economy (CE) strategies in zero emission moblity solutions demonstrated by
performed use cases

OO0.KPL1

Demonstration of technologies, components, systems and their integration in vehicles enabling affordabdity
high efficiency and fast charging capability

00.KPL2

Demonstrator vehicles and concepls realized in 2ZERO with an optimized cost vs. benefit and an expectled
positive impact on cost drivers such as for example.

O0.KPL3

Demonstrator vehicies and concepts realized in 2ZERO with an optimized cost vs. benefit and an expected
positive impact on cost drivers, such as Energy consumption in production, in use and at the end-of-ie;
Matenial used; Production steps and number of parts and; Usage models and productivity

00.KPL4

Demonstration of technologies, components, systems and their integration in vehicles enabling affordability

INTERV

IEWS

PROJECT COORDINATOR INTERVIEW

for the assessmentlaccountinl of the 2Zero KPIs within the LeMesurier CSA

ACRONYM

nl
()

LeMesurier

Measuring the 2ZERO KPls

STATISTICS

1 LeMesurier

, Measuring the 2ZERO KPIs

transfer will most likely have to be covered by a Non-Disclosure Agreement between the consortium
and CINEA, which has yet to be drawn up. It is expected that LeMesurier will contact CINEA about the
data from periodic and continuous reports at the beginning of year 2025, using spreadsheets as tem-
plate, which will include the main points to be found in the project reporting. The spreadsheets will be
drafted specifically to match the KPIs and may look similar to the following:

Table 6: Example for a potential spreadsheet to be used
Project XX XX
Project XX XX
Project XX XX
0O0.KPL.14 Standardisation | Standardisation
activities in detail
Project Y/N XX
YY
2z
Project Y/N AA

The LeMesurier Work Packages 1, 2 and 3 have analysed the responses received to the questionnaire
that was sent out in October 2024 and need further information to clarify certain points, to avoid
misunderstandings and/or to receive the required level of detail in the responses. To obtain the answers

The project responded to the | o XX KPLX (sufficiently / insufficiently)
following KPIs in the o XXKPLX (sufficiently / insufficiently)
questionnaire. o XXKPLX (sufficiently / insufficiently)
o ..
o
o)
The project did not respond |o . \\
to the following KPls but o “\C
would be expected to. 0 N ‘:
o ...
Conducting the interview on | First name, last name (ORGANISATION) Q“ .
behalf of LeMesurier
Interview partner on behalf | First name, last name (ORGANISATION) 35
of the 2ZERO project E-mail address (
Phone number @ Qo
Date and time of interview DD/MMAYYYY -
00:00 - 00:00 CET
(Mode of interview | Online /in person / phone call




Questionnaire: thank you to all who responded

11| LeMesurier

Maaseriog the 276R0 s

Coordination and Support Action (CSA)

Project No. 101137477 | HORIZON-CLS-2023-D0501-05

Background

The 2ZERO Partnership has a set of Key Performance Indicators (KPIs) aligned with its three-layered Objectives, as outlined in its SRIA (Strategic
Research and Innovation Agenda[1]). The LeMesurier CSA project is taking the lead in creating a framework to monitor and measure the effectiveness of
the 2ZERO Partnership towards its sustainable road transport research and innovation goals.

LeMesurier aims to establish values for and the projected variation of these KPlIs over the next decade. This analysis will be based on data gathered from
ongoing projects within the 2ZERO Partnership, along with an assessment of their projected impacts. The LeMesurier project's findings will be
disseminated to a broad audience, encompassing stakeholders within the road transport sector, policymakers across member states and the general
public.

Accounting the 2ZERO KPIs involves accurately collecting data from diverse sources, compiling it and interpreting the KPI development over time. This
process should, ultimately, paint a picture of the effectiveness of the 2ZERO Partnership towards achieving its Objectives.

LeMesurier's conclusions will not only be valuable for assessing 2ZERO’s current effectiveness but may also contribute to the future 2ZERO calls and
resulting projects. The LeMesurier project’s findings will serve as a guide for subsequent consortia, on how to direct their efforts towards the 2ZERO
Partnership Objectives, suggesting methods for monitoring of project progress.

Here's where your project's results come into play: your project's contribution is key to 2ZERO’s success!

We have used public domain sources, such as OpenAIRE, CORDIS and project websites to gain as much information as possible as to how the 2ZERO
projects are contributing to the achievement of the 2ZERO targets, as measured via the KPIs. However, there is still information missing, which is where
you can contribute: answering this questionnaire will allow us direct access to how your project is contributing to the 2ZERO Objectives.

Your participation in this survey is important.

As a recipient of funding via the 2ZERO Partnership, you are required to support the Partnership monitoring exercise. Responding to this LeMesurier
survey will contribute to such support.

Participation in the survey

« Participating projects will be publicly acknowledged in LeMesurier reports and presentations, confirming the project support to taking the
Partnership forward.

« The survey data will be used to generate insights and benchmarks for the entire 2ZERO Partnership and identify best practices.

« Quantify project impact on the 2ZERO Partnership’s Objectives and KPlIs, strengthening your project’s success narrative.

Overview of the questionnaire

The questions in the following table are based on the information of the 2ZERO_SRIA (Strategic Research and Innovation Agenda) and correlate the
objectives with their KPIs, their baseline timing and value plus the targets for each KPI. Hence, in the first instance, answers are expected in relation to
Europe and its road transport sector.

There are many KPIs, hence an identifier per KPI is used in the format “GO.KPI.X" for KPIs related to the 2ZERO General Objectives, “SO.KP1.X" for
KPIs related to Specific Objectives and “O0.KPI.X" for KPIs related to Operational Objectives. This identifier will be used for easier administration in the
LeMesurnier project. Clearly your project does not relate to all KPlIs, hence please only answer questions to those relevant to your project.

The baseline timing refers usually to 2019, with a few exceptions. Please let us know if you have used altemative baseline values to those suggested for
your project

At the end of the questionnaire, there is a broader question related to more generic objective parameters for road transport research. Please just let us
know which of these parameters is relevant for your project. We may come back to related these particular answers at a future date.

Structure of the questionnaire

The projects for which we already had
collected information previously received
a pre-filled Word document along with
the link to the online questionnaire

1. Please fill n your name, surname and the project acronym you are responsible for.

V.

2. Which of the following 2ZERO KPIs (you can choose more than one) does your project contribute to?

[) SOKPL4
Improvement of the integration of EVs into the grid (and related improvement on the load curve management and integration of Renewable Energy Sources).
-] SOKPIL.S/O0OKPLE
Improvement in charging efficiency demonstrated. For siow charging (3kW up to 22kW) For fast (>150 kW) and For ultra-fast charging (> 200 kW).
SOKPI.6
Development of well-established decision-making tools and stakeholder engagement practices to implement integrated deployment strategies for boosting e-
mobility as project follow-ups
)] SOKPL7
Well-established fleet managerial tools 1o smoothly incorporate zero tailpipe vehicles in transpontation fieets.
) SOKPI.8a
Number of (public and private) transport operators implementing zero tailpipe business models and use cases for freight and passenger transport
) SOKPIL.8b
Demonstrated innovative use cases using zero tailpipe trucks for regional, medium, and long-haul, addressing payloads from 7.5 t to 40+ t by 2025-2027
SOKPLS
Commonly accepted Life Cycle Assessment (LCA) approach.
) SOKPI.10
Implementation of a Life Cycle Inventory (LCI) database.
1 SOKPIL.11
Feasibility of advanced circular economy (CE) strategies in zero emission mobility solutions demonstrated by performed use cases
1 OO.KPL1
Demonstration of technologies, components, systems and their integration in vehicles enabling affordabiity, high efficiency and fast charging capabiity
| OO.KPI.2
Demonstrator vehicles and concepts realzed in 2ZERQ with an optimized cost vs. benefit and an expected postive impact on cost drivers such as for
example
OO.KPI3
Demonstrator vehicles and concepts realzed in 2ZERO with an optmized cost vs. benefit and an expected positive impact on cost drivers, such as Energy
consumption in production, in use and at the end-of-ife; Material used; Production steps and number of parts and; Usage models and productivity.
(7 OO.KPL4
Demonstration of technologies, components, systems and their integration in vehicles enabling affordabiity, high efficiency and fast charging capabiity
OO.KPLS
Optimal balance between battery size, user needs and recharging infrastructure capabilities identfied from EU funded projects
OO.KPL7
Safe secure and smooth communication exchange between vehicle and charging infrastructure, including communication with the grid and roaming platforms
(including access of third parties to the charging infrastructure).
) OO.KPI.8
Definition of dynamic load management profiles for specific smart and bidirectional charging scenarios (office bullding, private house/garage, public space) by
EU funded projects, allowing effective grid load management that can lead to increase RES penetration
| OO.KPL9
Demonstrated charging operations, answenng the freight and logistics requiremeants avoiding logistics losses.
SOKPI1
Ability of determining realistically and reliably the energy intensity (tank-to-wheel)
[ SOKPIL2
Reduce GHG of mobilty of people and goods (expressed in tonCO2eq./pkm or tkm and toe /pkm and toe/tkm)
1 SOKPIL3
Reduction of ime and effort needad for the development of zero tailpipe emession solutions
GO.KPL3
Reduction of CO2 emission from road transport for all types of vehicles

3. Does your project contribute to the following areas?
YES | NO | PARTIALLY

Carbon Neutrality

Air Pollution and Heakh Effects
European Competitiveness
Technology Leadership
Economic Growth

Circular Economy

_Illl
W
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SO.KPL4
Improvement of the integration of EVs into the grid (and related improvement on the load curve management and integration
of Renewable Energy Sources)

Targets:
1. Commonly agreed charging protocols enabling V2G options for BEV by 2030
2. 100% of new BEV and infrastructure offering smart charging possibilities by 2030

Suggesred Baseline:

Year: ~2019

Value: 3 charging protocols, 50% of BEV and infrastructure
Target year: 2030

Does your project contribute to the improvement of the integration of EVs into the grid?
® YES
NO
PARTIALLY
| DONT KNOW

Please generally describe how your project contributes or will contribute to the integration of EVs into the grid
Text of 1 to 2000 characters vall be accepted

l 4
0 out of 2000 characters used

Please give an estimate of when relevant project results are expected.
Text of 1 to 2000 characters vall be accepled
[ 4
0 out of 2000 characters used

Is your project working on charging protocols enabling V2G options for BEVs?

YES @ NO

Is your project working on smart charging possibilities for BEVs?

YES | NO

Flease cite project publications or results that support your statements. Please provide web-links where feasible
Text of 1 to 2000 characters vall be accepled

l A
0 out of 2000 characters used

Have you encountered any specific issues in your work that hindered improving the integration of EVs into the grid?

YES @ NO

Would answering one or more of the questions above cause a3 potential confidentiality issue? If so, please explain
Text of 1 to 2000 characters vall be accepled

[ A
0 out of 2000 characters used




The projects that have contributed

\J

LeMesurier

Measuring the 2ZERO KPls

WPs 2021-2023 2022 2023 2024 2025 2026 2027 2028
g 3|8(8|g|g|g|2(g|g/g|2(g8|g8|818|1818/18/2/1S|S|S|5|S|8|8|8|8|8(8|8(8|8(2|8/8|8/8|18/8/8/8/8(8/8|8/8|8/8|8/8|S|8|S(8|8(8|8(8|8/8|8/8|5/8|5/8|8|8|S(8/S8|8 8|S(8|8(8|8(8|8|8
SIZISIEISISIEISISIEIEISISIEISIEISISIRIZIEIEISIEIEIEIEIEISISIEIEIEIEIEIEISIEIESIEIg8IEI8SISI8IE SI8IEIgI8(8I18I15/518(8|51818/18/8/1815181818/15/18(51815815/1818/15/18158/181§8/1818
s|8|8|38|8|5|8|8|l2| 23|88 8|82\ 8|8|5|8|8|2|2|88|8|8|d|8|8|5|8|8|2a|l=|8|s|lg|g|l2|lg|8|s5/8|8|2|2|8 3|88l 885|882 =2|8g|g|8g|2 | 8|8|5|/8|8|2/=2|8|8|8|g|2/8|85/8|8/2/ 8|8
e N - e N e B e T e o e T e e e O e O e e O e O e O i O e O e O e T e O e O e O e O e O - e T e O - Y e Y e O e e T e O e O e O - e e T - T e O e O e O e e T e Y e T e O e O e Y e T - T - T e O e O e e T e O e O e O e O e T e O e O - e O e N e O e T e O e O - O e O e B - T e O e T e e T e O e e T e T e

Project StartDate |[Enddate M |S |5 |5 |5 |5|5|5|6|8|as|5|s|8|5|65|68|8|s|s|a|8|5|65|6 &|5|s|a|a|s|a|e|a|c|a|5|5|5|/68|5|s|s|a|8|58|65|6|58 o|a|a|a8|a|a|c|c|c|a|e8|5|e|6|c|c|a|a|c|e|e|e|5|a|a|a|8|e|a|c|a|a|a|8|8]|8

Le Mesurier | 01/01/2024|31/12/2025 | 24 i L

NextETRUCK | 01/07/2022 | 31/12/2025 | 42 _— L

SCAPE 01/07/2022 | 30/06/2026 | 48 LeMesurier timing

PowerDrive | 01/05/2022 | 31/10/2025 | 42

RHODaS 01/05/2022 | 31/10/2025 | 42

HiPE 01/11/2022 | 31/10/2025 | 36

HighScape | 01/01/2023|31/12/2025] 36

FLOW 01/07/2022 | 30/06/2026 | 48

EVAEU 01/06/2022|30/11/2025 | 42 L ]

XL-CONNECT | 01/01/2023 | 30/06/2026 | 42

DriVe2X 01/01/2023 | 31/12/2026 | 48 '

SCALE 01/06/2022 | 31/05/2025 | 36 HEEEEEEEEEEEE

ZEFES 01/01/2023 | 30/06/2026 | 42 .

EMPOWER | 01/01/2023|31/12/2026 | 48

ESCALATE | 01/01/2023 | 30/06/2026 | 42 :

EM-TECH 01/01/2023]31/12/2025 | 36 » | | | | | | | |

MAXIMA 01/02/2023 | 31/01/2027 | 48 B

HEFT 01/12/2022 | 31/05/2026 | 42

VOLTCAR 01/02/2023]31/01/2026 | 36 ] | ]

CliMAFlux | 01/01/2024 | 31/12/2026 | 36 LT ]

EBRT2030 | 01/01/2023|31/12/2026 | 48

EFFEREST 01/01/2024 | 31/12/2026 | 36 On|y about % of the

MINDED 01/01/2024 | 31/12/2026 | 36 . .

SmartCorners | 01/01/2024 | 31/12/2026 | 36 running projects have

InnoBMS 01/01/2024 | 30/06/2027 | 42 reached thelr Perlod ’I

iBattMan 01/01/2024 | 30/06/2027 | 42 ,

GIANTS 01/01/2024 | 30/06/2027 | 42 reporting

ZEV-UP 01/01/2024 | 30/06/2027 | 42

MOBILITIES FO| 01/01/2024 | 31/12/2028 | 60

metaCCAZE | 01/01/2024 | 30/06/2027 | 42

= Estimated timing of periodic reporting

report

But before our Period 1
report 2/3 of the running
projects should have a P1

WP 2024 projects

WP 2025 projects

WP 2026ff projects




WYES © PARTIALLY ®NO

”)'&"L’bbtfob’\%?q}% ,\”&\N\%\’b\b&\%\’\\%%

N O NCLARA P NP N NP NN \
@Q@QQQQQ\\Q\\QQQQQQQ
- AR R R A {-ﬁ \,3 %@\50%0%0%0*-0%0%0*-0

o GO.KPI.3 & O0.KPI.1 show high

32 -

alignment with projects’ ambitions
and results )8 -
o SO.KPI.2, SO.KPI.3 & OO.KPI.4 show by

good alignment with projects’
ambitions and results

o 0O0.KPIL.3, O0.KPIL5 & OO.KPI.9
show lower alignment with
projects’ ambitions and results

NO of Projects
[ N
(o)) o

[
N
I

S PO %0%0\00%0%%0%0 P 070" PP
\5\
O

LeMesurier Project Unveiling to EARPA, 4t September 2025



Overview: Direct KPl assessment [ 2= o o e

Accomplished -Measured and reached

\

LeMesurier

Inconclusive Measurement inconclusive Measuring the 2ZERO KP1s
KPI Identifier |KPI description Status after initial assessment
Progressed |Static Inconclusive

GO.KPI.1 Proportion of climate related spending (climate mainstream) in Horizon Europe spending
GO.KPI.2 FTE jobs supported in entities involved in Horizon projects addressing the European Green Deal per year

Number of new vehicle registration of zero tailpipe emission vehicle in Europe in 2030, both for passenger
GO.KPI.4 cars/light duty vehicles (L Cat included) and for commercial vehicles
GO.KPI.5 Increased affordability of the zero tailpipe emission vehicles
GO.KPI.6 Number of (publicly available) electric recharging and hydrogen refuelling stations available in the EU in 2030
KPI Identifier |KPI description Status after initial assessment

_Progressed Static Inconclusive

SO.KPI.3 Reduction of development time and effort

Improvement of the integration of EVs into the grid (and related improvement on the load curve management and
SO.KPI.4 integration of Renewable Energy Sources)

Improvement of charging efficiency demonstrated - For slow charging (3kW up to 22kW) - For fast (>150 kW) and
SO.KPI.5 ultra-fast charging (> 300 kW) SO.KPIl.8a target: 30

Development of well-established decision-making tools and stakeholder engagement practices to implement / companies involved
SO.KPI.6 integrated deployment strategies for boosting e-mobility as project follow-ups in use cases, 30
SO.KPI.7 Well established fleet managerial tools to smoothly incorporate zero tailpipe vehicles in transportation fleets / passenger and freight

Number of (public and private) transport operators implementing zero tailpipe business models and use cases for transport use cases
SO.KPI1.8a freight transport and people mobility demonstrated >

Demonstrated innovative use cases using zero tailpipe trucks for regional, medium and long-haul addressing 130 private for profit
SO.KPI.8b payloads from 7.5 tn to 40+ tn by 2025-2027 companies, 49 use
SO.KPI.9 Commonly accepted LCA approach cases, 29 transport
SO.KPI.10 Implementation of an LCI database operators

Feasibility of advanced circular economy strategies in zero emission mobility solutions demonstrated by
SO.KPI.11 performed use cases




Accomplished -Measured and reached
- ° D - K P I Progressed Measured and progression l M -
Overview: Direct assessment x S ———— . evesurier
Inconclusive Measurement inconclusive Measuring the 2ZERO KPIs
KPI Identifier |KPI description Status after initial assessment 00.KPI.2 target:
_Progressed Static Inconclusiye-T” Successful
Demonstration of technologies, components, systems and their integration in vehicles enabling affordability, / demonstration of
OO.KPI.1 high efficiency and fast charging capability zero-emission LDV in
Demonstrator vehicles and concepts realized in 2Zero with an optimized cost vs. benefit and an expected positive / representative use
OO0.KPI.2 impact on cost drivers ' cases by 2ZERO
Demonstrator vehicles and concepts realized in 2Zero with an optimized cost vs. benefit and an expected positive projects with an
00.KPI.3 impact on cost drivers expected outcome of
Demonstration of technologies, components, systems and their integration in vehicles enabling affordability, 20% cost reduction in
00.KPI.4 high efficiency and fast charging capability 2030 compared to the
Optimal balance between battery size, user needs and re-charging infrastructure capabil-ities identified from EU 2020 baseline >
00.KPI.5 funded projects Use cases with 20%
cost reduction not
More efficient technologies and solutions developed in EU funded projects for the development of low-power confirmed, but
00.KPI.6 charging infrastructure (<22 kW) and high/ultrahigh-power charging (>300 kWh, up to 1MW for long haul trucks) significant reduction
Safe, secure and smooth communication exchange between vehicle and charging infrastructure, including of total cost of
communication with the grid and roaming platforms (including access of third parties to the charging ownership confirmed.
OO0.KPI.7 infrastructure)
Definition of dynamic load management profiles for specific smart and bidirectional charging scenarios (office
building, private house/garage, public space) by EU funded projects, allowing effective grid load management
OO0.KPI.8 that can lead to increase RES penetration
Demonstrated charging operations answering the freight and logistics requirements avoiding logistics losses -
00.KPI.9 penetration




Accomplished -Measured and reached
- o D - K P I Progressed Measured and progression
Overview: Direct assessment o .
Inconclusive Measurement inconclusive Measuring the 2ZERO KPIs
KPI Identifier |KPI description Status after initial assessment
Progressed |Static Inconclusive
O0.KPI.10 Breakdown of EU funding across stakeholder types
00.KPI.11 Breakdown of members in the association
00.KPI.12 Share of funding going to SMEs
Number of organisations reached in the engagement activities of projects: Advisory boards, dissemination
OO0O.KPI.13 activities
OO0.KPI.14 Number of projects launching standardisation activities
OO0.KPI.15 Number of standardisation committee working on topics related to the partnership area
IPR (Patent / Utility Model / Industrial Design / Copyright / Trade Mark / Confidential Information) generated in
OO0O.KPI.16 funded projects
OO0.KPI.17 Number of publications from funded projects
O0.KPI.18 2Zero contribution to roadmaps preparation
O0.KPI.19 SRIA updates
00.KPI.20 Number of policy recommendations issued by funded projects
0O0.KPI.21 Total number of events organised by funded projects
0O0.KPI.22 Number of events organised by the Association
0O0.KPI.23 Number of events organized by supporting platforms
OO0.KPI.24 Number of professionals trained in funded projects /
O0.KPI.25 Number of training materials provided by funded projects
OO0.KPI.26 Number of members of the public reached by funded projects

Assessment results have been summarized in D1.2, which is currently under review.

LeMesurier

0O0.KPI.25 target:
Number of training
materials provided by
funded projects >
Horizon Europe
reporting does not
include this
information, projects
follow-up



Accounting of the Compound KPIs

1. SOURCES

27ZERQO
Project Results

Specific 2ZERO

Digital Twin use
case modelling,
as needed

Accounting for the Compound Parameter KPIs

2. Translating
project results
imto model
inputs

Other sources

Changes 1n vehicle
technology, uptake,
material supply;,
behavioural changes at

specific dates etc.

3. MODELLING

COPERT/SIBYL
EMISIA

4. Translating
model outputs

into KPI

parameters

| ) LeMesurier

Measuring the 2ZERO KPls

5. COMPOUND

—  PARAMETER KPI

Baseline KPI matrix
(2020%%*)

PRIMES/
TREMOVE
RIC /E3M

MOVEID

e.g Frontier

Energy, CO,,
AQ,

Competitive.,

CE ..

Intermediate KPI
matrix

(2025, 2030, 2035)

"Measured” KPI matrix

Taking account of
EGVIA 2ZERO

project results
(2025, 2030, 2035)

¥ PRIMES/TREMOVE uses COPERT from EMISIA as an mput
** The Baseline year 2020 was aftected by the pandemic, hence whether this year or a pre-pandemic year 1s appropriate will be determined
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Compound KPIs review

The 2ZERO Objectives with Compound KPIs (complex target, multiple sources contribution):

= General Objectives:
= GO.KPL.3: Reduction of CO, emissions from road transport for all types of vehicles

= Specific Objectives:
= SO.KPI.1: Ability to determine, realistically and reliably, the energy intensity (tank-to-wheel)
= S0. KPI1.2: Reduce GHG of mobility of people and goods (expressed in tonCO,eq./pkm or tkm, and
toe/pkm or toe/tkm)
= SO. KPI.3: Reduction of development time and effort

All 2ZERO projects refer to electric propulsion resulting in:

= No direct input for tailpipe emissions (CO,, GHG) reduction; but the replacement of the existing
powertrains may allow the evaluation to be carried out vs. baseline configuration

= Direct input in terms of energy efficiency at vehicle level (TtW) or at infrastructure level (WLtT) to infer
the reduction in view of WP3
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Why we use three vehicle parc models

- The Compound KPIs do not exist in any statistical or other database as single,
ready-to-use values

» They come out of calculations from complex models involving methods that have
been developed and are being continuously updated for many years now

» The use of three different vehicle parc models within LeMesurier gives a perspective
on the likely KPI variation

* |t gives a range of projections and dispersion of results to account for the impact of
the 2ZERO projects

- It allows for sensitivity analysis and estimation of uncertainties



Overview of the three vehicle parc models | l_eMesurler

Measuring the 2ZERO KPls

Bottom-up approach on a per country/year basis, EU27 (+ other countries), 1990-2050

» Up-to-date statistical data and relevant legislation, future policies and targets for projections

* Input: stock, activity; Output: energy, air pollutant and GHG emissions

» Granularity: vehicle category, fuel/energy type, segment, Euro standard, age distribution

» Methodology consistent with the EMEP/EEA Emission Inventory Guidebook (CLRTAP and NECD reporting)

PRIMES-TREMOVE is an economic-engineering model for passenger and freight transport,
covering all transport modes in the EU27 plus UK, including road, rail, aviation and maritime

» Models a variety of transport measures, including economic, regulatory and infrastructure policies
 Simulates demand and supply dynamics via an optimized mix of technologies and fuels under policy constraints

* Vehicle and fuel choices are endogenous, accounting for purchase and operational costs, technology maturity,
market acceptance and infrastructure availability, represented in a dynamic equilibrium system

MOVEID is a linear optimisation model minimising cumulative life-cycle GHG emissions from the
EU27+UK road sector including its infrastructure requirements until 2050, subject to constraints

» Considers the infrastructure and raw material requirements of different drivetrains as well as technical ramp-up bottlenecks
» Chooses a mix of powertrains which are allowed to share infrastructure and free it up for reuse when leaving the fleet

» Allows for existing ICE vehicles to switch to e-fuels during their lifetime

» Reports all emissions and energy consumption associated with the road sector



https://www.eea.europa.eu/publications/emep-eea-guidebook-2023

leMesurler
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LeMesurier approach

« We collected relevant data from the three vehicle parc models using a common
template (stock, activity, energy, CO,, GHG)

- Each model has a dataset for past years and projections

» This is usually referred to as the model ‘baseline’ or ‘basecase’ or ‘reference’ scenario

« The 2019/2020 values of these datasets formulate the so-called
v “"LeMesurier Baseline Compound KPI values”, i.e. values for the base year 2019/2020

- The values of these datasets for future years formulate the
v “Intermediate KPI values”

« The impact of 2ZERO projects produces a different projection formulating the
v “Measured KPI values”
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Translate project results into model inputs (cont’d)

- Three different cases have been anticipated already since the writing of the LeMesurier
proposal

1. The necessary model input data is already available in the projects
2. Datais not available, but the projects possess DTs that can be used to produce the requested results

3. There are no DTs, hence, a ‘LeMesurier DT will be used instead

« Conclusions from the assessment of project responses up to now

v Few aggregated values were provided, which need further investigation and contact with the projects
v" Final results are expected after LeMesurier ends

v No answers were given to the project specific questions for detailed information

* Hence, focus has been given to the development of the so-called ‘LeMesurier DT’



Translate project results into model inputs (cont’'d)

» ‘LeMesurier DT' main activity: produce energy consumption values
for BEVs and FCEVs operation as a function of speed and other
parameters (i.e., temperature, load, vehicle configuration etc.)

« Alist of all 2ZERO projects use-cases has been compiled
 Vehicles were classified per category, segment and powertrain

« A physics-based model on multiscale platform has been developed
for all vehicle categories: trucks, buses, cars and motorcycles

» For vehicle segments not included in 2ZERO projects, an estimation
method is used (i.e., interpolation or extrapolation)

- Work will be presented at the EARPA FORMforum, 2025

" ) LeMesurier

Measuring the 2ZERO KPls

Screenshots from Dec. 2024

. ,lnl -
LeMesurier approach U LeMesurier
Measuring the 2ZERO KPis
Use-
Number/ Use-Case|  Level Topic Project Vehicle Category Vehicle Segment wertrain
eeeeeee ZEV NextETRUCK | Heavy_Duty_Truck BEV
eeeeeee ZEV ZEFES eavy_Di FCEV
eeeeeee ZEV CALATE eavy_Duty. FCEV
eeeeeee ZEV CALATE | Heavy_Duty. BEV
eeeeeee ZEV ESCALATE eavy_Duty. BEV
Vehicle |  ZEV. | EBRT2030 B BEV
Vehicle ZEV | GIANTS Moto BEV
eeeeeee ZEV EFFEREST ediu BEV
Vehicle |  Z EV._ | MINDED BEV
ko SCAPE Passenger_Car Medium EV
lllllllllll
HEFT | Passenger_Car

» We compiled a list of all 2ZERO projects use-cases
» Vehicles were classified per category, segment and powertrain

> Analysis per project group (i.e., vehicle/component level for energy calculation etc.)

ll .
Use-case selection for the simulation model "') LeMesurier

v" Physics-based model on multiscale platform

» The set-up and parameterization of the model was based on public information (i.e., projects’ web
ites and deliverables) and assumptions

» For overlapping use-cases (i.e., covered by more than one projects) only one was selected

> If vehicle level use-cases already include optimized components, component level use-cases are
neglected

il .
Example: BEV truck - energy vs. speed curve :) LeMesurier

Refinements to model set-up compared to previous GA meeting:
» Vehicle dynamics, motor map, thermal management and more

» Use of 14 different standardized driving profiles instead of only 1



‘LeMesurier DT': energy consumption of BEVs, FCEVs

Summary of use cases (vehicle categories and segments)

Categories based on COPERT/SIBYL

Vehicle category |[Segment BEV FCEV
Rigid <=7,5t
Rigid 7,5-12t Estimation
Rigid 12 - 14 t
Rigid 14 - 20 t Le Mesurier DT
Rigid 20- 26 t
Rigid 26 - 28 t Estimation
Rigid 28 - 32
Heavy duty truck !g!d 8-321 :
Rigid >32 t Le Mesurier DT
Articulated 14 - 20 t
Articulated 20 - 28 t . . . :
, Estimation Estimation
Articulated 28 - 34 t
Articulated 34 -40+t
Articulated 40 - 50t Le Mesurier DT Le Mesurier DT
Articulated 50 - 60t Estimation Le Mesurier DT
Urban Buses Midi <=15t Le Mesurier DT
BUus Urban Buses Standard 15 - 18 t Estimation
Urban Buses Articulated >18 t Le Mesurier DT
Coaches Standard <=18t Estimation
Mini : :
Estimation
Small
Passenger car , :
Medium Le Mesurier DT
Large-SUV-Executive Estimation
L-Category L5e Le Mesurier DT

leMesurler

Measuring the 2ZERO KPls

Main parameters
= Ambient temperature

v'5°C
v 20 °C
v 35°C

= Load capacity (relevant for trucks and buses)*
v 50%
v 75%

* also, for L5e vehicles used for freight transport

= Occupancy rate for passenger cars

v 1.4 (average number of people)



Results from simulation runs:
HDTs Articulated 40-50t BEV

leMesurler

Measuring the 2ZERO KPls

Effects of ancillaries and regenerative braking (load 50%)

Ambient temperature 5°C m"’

Energy Consumption Factor (kWh/km)

4.00

3.00

2.00

1.00

0.00

Energy Consumption per kilometer

e Scatter w; Ancillaries
-=ECF w/ Ancillaries

NN NI I L IR S S - -y

o~ Scatter w/o Ancillaries |

| G R

20 40 60 80 100
Vehicle Speed (km/h)

N\

Ambient temperature 20°C

Energy Consumption Factor (kWh/km)

2.00

1.50

1.00

0.50

0.00

Energy Consumption per kilometer

——————————————

¢ e Scatter w/ Regenerative Braking
-=FCF w/ Regenerative Braking

- inresehefative brakis_ _
| Scatter w/o Regenerative Brakng

20 40 60 80 100
Vehicle Speed (km/h)
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Validation: LeMesurier DT versus GIANTS

Energy consumption of an L5e-B electric vehicle z
0.12

0.10

0.08
© GIANTS

0.06

0.04 * LeMesurier

0.02

Energy consumption factor [kWh/km]

0.00
0 10 20 30 40 50 60 70 80 90 100

Average vehicle speed [km/h]

The results of simulations for the energy consumption of an L5e-B electric vehicle are very close

Differences are in the range 5-10%, ‘acceptable’ considering the different models, attributed mainly to the
different level of parameterisation detail, i.e., different e-motor mapping (efficiency vs. RPM vs. N-m) and
other components, e.g., battery

Very encouraging results for our work - further exchange with 2ZERO projects could be beneficial



GO.KPI.3: Reduction of CO, from road transport
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EU27 road transport CO, change (Mt)

Measuring the 2ZERO KPls

leMesurler

2025 2030 2035 2050 Base year Photo years
KPIl: GO.KPI.3
2019 2025 2030 2035 2050
-18
-89 Total -18 Mt -89 Mt -245 Mt -765 Mt
Change as % of o o 0 0
45 2019 value 2% 1% 29% 92%

Change compared
to 2019

-765

Continuous decrease of CO, from road transport up to 2050

The change of CO, in 2035 is -29% compared to 2019 value and in 2050 is -92%

Note: ‘Total' means from all types of road vehicles
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1.}
Impact of 2ZERO projects portfolio U

v" The charts below show the impact of 2ZERO projects (that were available until the end of 2024) on the COPERT/SIBYL current
scenario, i.e., they compare the so-called LeMesurier ‘measured’ vs the ‘intermediate’ values in total road transport TtW energy
consumption

v" Note: The current scenario implicitly includes (part of) the impact of the 2ZERO technologies; on top of that, the LeMesurier
project has refined/improved the projection of the change due to 2ZERO; hence, the observed difference is specifically
attributable to the 2ZERO project contributions, so it is a previously unrecognised projected benefit of the 2ZERO Partnership

EU27 road transport energy consumption (Mtoe) EU27 road transport energy consumption

280
(% decrease with 2ZERO)
- 5%
240 ™~
™~ 4%
200 3%
2%
160
. - 1%
- I
Q 0 Q 0, |
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GO.KPI.3: Reduction of CO, from road transport

EU road transport CO, change (Mt)

36 2025 L, 2030 2035 2050
‘Measured’ values

o o o 0 -_—
* Indicative combined .
-200 - COPERT: change compared to 2019
chart from the 3
, -400 PRIMES & MOVEID: change compared to 2020

vehicle parc models co0

-800

m MOVEID
-1,000
COPERT-SIBYL

-1,200 -1075
® PRIMES-TREMOVE -1218

-1,400

- COPERT/SIBYL: TtW, regulation driven, bottom-up approach with detailed fleet/activity projections
down to technology/Euro standard level

« PRIMES/TREMOVE: WtW, supply/demand equilibrium for transport utility following dynamic economic
optimisation, regulation compliance influencing supply/demand model outcomes

- MOVEID: LCA, the goal is to reduce CO, as quickly as possible
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Public Private

Carbon Neutrality
Air Pollution & Health Effects

Technalogy Leadershi Generic Objectives
European Competitiveness
2ZERO Partnershig

Circular Economy —
General Specific Operational
Objectives Objectives Objectives

WP 3

KPIs KPIs KPIs

Project Project Project Project Project Project Proiect
; ) . H : . rorj‘ec
KPls KPls KPls KPls KPls KPls e

WP 1
WP 2

Project
LeMesurier

LeMesurier Project Unveiling to EARPA, 4t" September 2025



Many of the projects are also contributing to the
Generic Objectives

U LeMesurier

Model results

Number of projects

20
16 >
12
10
8
3 3
6
A
4
3

0

Carbon Meutrality Air Pollution and Furopean Technology Economic Growth Circular Economy >

Health Effects  Competitiveness Leadership

MYes MNo W Partially
« Questionnaire - self-assessment of projects and their contribution to
the Generic Objectives

« 2/ZERO projects anticipate a clear contribution to most Generic
Objectives - less towards Economic Growth and Circular Economy

Alignment established
with vehicle parc results

The assessment
approaches for the impact
on carbon neutrality as
well as air pollution and
health effects will be

mainly based on the
models results

Use of models for
assessment of other
Generic Objectives also
being explored



KPIs “vs"” Generic Objectives

» Qualitative Assessment

Generic Objective veryrelevant relevant irrelevant
Carbon Neutrality 0
Air Quality

Economic Growth

Technology Leadership

Generic Objective veryrelevant relevantirrelevant

1

Carbon Neutrality 10
Air Quality

Economic Growth
Technology Leadership
European
Competitiveness
Circular Economy

1
3
1

w N
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Measuring the 2ZERO KPls

How relevant are the 2ZERO KPIs to the Generic Objectives?

European
Competitiveness

Circular Economy

g

GO.KPlIs

Technology
Leadership

Very relevant
Relevant

Carbon Neutrality

Air Quality

Economic Growth

LeMesurier Project Unveiling to EARPA, 4th September 2025
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a
. . LeMesurier roll-up banner 1] LeMesurier
Leaflet summarising the project Was at RTR2025 1! eemgtiezzro o

Will be at the EARPA FORMTOIUM  aueuwers sovsepn  ramawon s moor

.!n” : L measure the effectiveness of the 2ZERO Partnership in

. ) N ) VR < achieving its objectives in the sustainable road fransport
L S usiness cards domein.

LeMesurier

Available at RTR 2025, EUCAD and other events B o

Strategic Research and Innovation Agenda (SRIA),
are being evaluated and quantified.

The 2ZERO Partnership Is an EU-funded
co-programined partnership that alms to
accelerate the transition towards
zero-tallpipe emisslon road transport In
Europe. It supports research, development,
and demonstration activities contributing
to achleve a carbon-neutral road transport
systen by 2050.

To monttor Its advancements, 2ZERD
derines several Key Performance Indicators
(KPIs) In Its Strategic Research and

il Measuring the 2ZERO KPIs
k) lemesurier-project.eu
’-EMBS“ rier LeMesurier project

LEARN MORE
2zeroemission.eu ABOUT US

Innovation Agenda (SRIA).
Define a framework fo assess 22ERD s
13 6 D Lﬁugcz:léa%under Eunded b progress towards its carbon-neutrality
: ' the d ;% | Funded by objectives.
partners countries /E Partnerhsip . the European Union ==

Launched under the 2ZERO Partnerhsip
; Fon mors infommticn shost ZZER(L vislt on sustainable road transport research and
eroemission.eu . X ) X ;
innovation via the assessment of its KPls.

Animated presentation shown at RTR 2025)

” improvements to the measurement and
evaluation methods, for future use by
ZZERC and other parinerships.

Cuantify the 2ZERO Partnership’s impact

o .r-~ ..EI LeMesurier
Lz niiteg Linktree:
n'l centralises all
= project links in one
o} easy-to-share spot

The 2ZERO Partnership is implementing an
integrated system approach investigating new
vehicle technologies to boost the EU Z E
competitiveness and technological leadership.

‘2ZERO projects’ contributions to
ship’s goals and targets

mﬁaﬂnemhip interactions, impacts

: reness in road transport
@ - B e recommendations for further
o ment and evaluation methods

Accelerate the transition to a Support zero Advance research, development
carbon-neutral road transport  tailpipe emission and demonstration of
'system in Europe by 2050. road transport. technologies for clean transport
solutions.

e and exploit the methods and
ements of the 2ZERO KPIs

JE Launched under
I — the 2ZERQ
s Partnerhsip

Funded by
the European Union




LeMesurier LinkedIn page, conference papers etc.
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Measuring the 2Zero KPls | This praject is funded by the European Unian eu | Launched under the
2Zero Partnership
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"" LeMesurier

KPI - KPI title

@ TARGET Lorem ipsum dolor sit amet, consectetur adipiscing elit,
sed do eiusmod tempor incididunt

i hy O
Ilosenptlon

ipsum dolor sit amet, consectetur
adiplsdngem.seddoeimtmdtempor
incididunt ut labore et dolore magna
aliqua. Ut enim ad minim veniam, quis

(— )

nostrud exercitation uliamco laboris nisi ut
aliquip ex ea commodo consequat. Duis
e i i B o ot
esse cillum eu
mll?dpaﬂaIurEx urs;‘tmtm
atat non proident,
%adesemntmolﬂtanhnldwlggomm

STEP 1 STEP 2 STEP 3 STEP 4
MM/YY MM/YY MM/YY MM/YY
Text Text Text Text

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt ut
labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud exercitation ullamco
laboris nisi ut aliquip ex ea commodo consequat. Duis aute irure dolor in reprehenderit in
voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat non
proident, sunt in culpa qui officia deserunt mollit anim id est laborum. Sed ut perspiciatis unde
omnis iste natus error sit voluptatem accusantium doloremque laudantium.
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LeMesurier events

Webinars

« LeMesurier webinar 1: "On boarding to LeMesurier methods for new 2ZERO projects”
» Monday, 27" October 2025, 11:00-13:00

« LeMesurier webinar 2: "Accounting for the KPIs of 2ZERQO".
 Thursday, 13" November 2025, 11:00-13:00

Final Event (General Assembly and Advisory Board Meeting)
 Thursday, 4th December 2025, 10:00-16:00
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THANK YOU FOR YOUR ATTENTION

Simon Edwards, Ricardo

@ Simon.Edwards@Ricardo.com

@ www.Ricardo.com
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