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Introduction

Electric vehicles have the potential to substitute for conventional vehicles to contribute to the
sustainable development of the transportation sector worldwide, for example, in the reduction
of greenhouse gas (GHG) and particulate emissions. There is international consensus that the
improvement of the sustainability of electric vehicles can only be analysed based on life cycle
assessment (LCA), which includes the production, operation, and the end-of-life treatment of
the vehicles and the energy/fuel cycle. All environmental impacts must include the whole value
chain, and - if relevant - interactions from recycling in the dismantling phase to the production
phase, if recycled materials are used to produce new vehicles or other products.

The main activities influencing the environmental impacts of electric vehicles on a life cycle
basis are:

1) Production and life time of the battery,

2) Electricity consumption of the vehicle in the operation phase, incl. e.g. energy demand
for heating,

3) Source of the electricity, only additional renewable electricity maximizes the
environmental benefits and

4) End of life treatment of the vehicle and its battery (e.g. reuse, material recycling).

Since 2011 the Technology Collaboration Program (TCP) on “Electric Vehicle (EV)” of the
International Energy Agency (IEA) is operating Tasks dealing with various aspects of Life Cycle
Assessment of different vehicles. In Task 46 “LCA of Electric Trucks, Buses, Other Vehicles
and V2X-Services” there is a special focus on assessing Circularity and Climate Neutrality
using dynamic LCA. 13 countries are participating in Task 46 — AT, AUS, CA, CH, DE, ES,
EU27, NL, NO, KR, TK, UK, US — represented by LCA expert and institutions.

The IEA EV Task 46 (2022 — 2025) analysis different environmental effects using LCA of
electricity based propulsion systems — battery electric, hydrogen fuel cell and e-fuels - in
comparison to fossil fuels. In addition to the identification of the most relevant methodological
issues, necessary inventory data and impact categories, new approaches for assessing
“climate neutrality” and “circularity” in a LCA perspective are developed and applied in case
studies.

Climate Neutrality and Circularity

Climate neutrality and circularity are two main challenges for a sustainable development.
Circularity and climate neutrality can only be addressed by the methodology of dynamic Life
Cycle Assessment (LCA), where GHG emissions, resource demand and material recovery are
calculated and assessed over the life time from construction, operation until the end of life
management of a product or service.

Climate Neutrality and Circularity are assessed in LCA based on the GHG emissions and the
mass flows over the lifetime. Therefore, the following definitions of Climate Neutrality and
Circularity are necessary as for two new additional impact categories not yet covered in LCA
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“Climate Neutrality Potential (CNP)” and a “Circularity Potential (CPO)”. These definitions were
developed in IEA EV Task 46 and applied for the first time in different LCA Case studies:

A product or service is “climate neutral® and “circular®, if its whole life cycle - production,
operation and end-of-life uses only (Figure 1)

e reused components
e secondary/recycled material
e renewable energy

and makes

e zero waste and
e zero GHG emissions
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Figure 1: Circularity and Climate Neutrality for transportation services

The indicators for the assessment in the LCA are

e Circularity Potential (CPO): calculated with mass flows of the Inventory Analysis in the
lifetime using the Material Circularity Index (MCI) applying the Linear Flow Index of
materials (LFlmateria) @and the Utility Factor of the product (UFproduct) MCI = LFlImateriais *
UFproduct. The calculated MCI is between =5 (linear) to 100% (circular). The MCI was
developed by the Ellen MacArthur Foundation.

¢ Climate Neutrality Potential (CNP): calculated with the GHG emissions in the lifetime
using the top-of-atmosphere radiative forcing potential in W/mz2.

These definitions show that Climate Neutrality and Circularity are visionary and long term
targets, but the LCA based assessment of products and services show if future developments
are going “towards” Climate Neutrality and Circularity. E.g. zero GHG emissions in operation
phase.
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Aim of the workshop

The expert workshop on

“Life Cycle Assessment of Electric Vehicles - Steps Towards Circularity & Climate
Neutrality”

takes place on May 15 — 16, 2025 in Vienna/Austria.

Based on the context of Climate Neutrality and Circularity, the aims of the expert workshop are
to analyse, assess and discuss the environmental effects of electric vehicles, the scientific
assessment approach and its practical relevance for industry, government and consumers.

The main topics of the workshop are

e Relevance of LCA for politics, industry and consumers

Methodological aspects of LCA
e Approaches to assess Climate Neutrality and Circularity
e LCA results of electric vehicles in comparison to other fuels
e Results of IEA EV Task 46
e Stakeholder information exchange and
e Further R&D demand
In addition, possibilities for an intensive exchange between/with experts and stakeholders in
breaks and interactive formats are there.
The format of the workshop are presentations, discussions and interactive group work.
The workshop is in-person only and organised by JOANNEUM RESEARCH and TU Wien.

The management of the task and the Austrian participation and are financed by the Austrian
Climate and Energy Fund and the FFG.

Contact

Gerfried Jungmeier

Manager of IEA EV Task 46

JOANNEUM RESEARCH Forschungsgesellschaft mbH
Waagner-Biro-Strasse 100, A-8020 Graz, Austria; +43 664 602 876 7630

gerfried.jungmeier@joanneum.at
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Summary

The workshop is summarized in following areas

= Results of IEA EV Task 46 “LCA of Trucks, Buses, other Vehicles and V2X-Services”
= LCA of Electric Vehicles - Modelling, Database & Results

= Carbon Capture and Storage - Global perspectives and challenges for implementation
= Circularity in Public Transport — A System Approach

» Identification of R&D Demand in LCA

= New IEA EV Task 52 “EVs and Circularity” (2025 — 2027)

1 Results of IEA EV Task 46 “LCA of Trucks, Buses, other Vehicles and V2X-
Services”

Task 46 is a cooperation of 12 countries on LCA of electric vehicles. The main findings of the
common activities are:

o Definitions of ,Climate Neutrality® and ,Circularity“: A product or service is ,climate
neutral® and ,circular®, if whole life cycle - production, operation & end-of-life
o uses only
* reused components
= recycled material
= renewable energy
o makes
= zero waste and
= zero GHG emissions
o Indicators for assessment
= Circularity Potential
e based on mass balance in lifetime
e Material Circularity Index (MCI): 0% = linear and 100% = circular
= Climate Neutrality Potential
e based on GHG emissions in lifetime
e total radiative forcing at top-of atmosphere of GHG emissions:
Wyear/m2 =0
= “Towards” climate neutrality“: Zero GHG emissions in operation phase
o Concluding
= Climate Neutrality and Circularity are visionary and long term targets
= BUT: future products and services must be developed and assessed
towards Climate Neutrality and Circularity
o The tasks assess Climate Neutrality Potential & Circularity Potential in dynamic Life
Cycle Assessment (LCA)
o Key Impacts considered:
GHG emissions (incl. Hy),
(non-)renewable primary energy,
(non-)circular mass,

O
O
O
o Climate Neutrality Potential and
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o Circularity Potential
e Various LCA Case Studies using newly installed renewable electricity plants in
comparison to petrol, diesel, and hydrogen & e-fuel with CO, from air using renewable
electricity:
o Trucks,
City bus,
Fire truck,
SuV,
Mining haul and
V2X-services.
o Key results
o Battery electric vehicles using renewable electricity have best environmental
performance compared to others
o Main influences
= Energy demand of vehicle
= Source of electricity
= Battery capacity
= Lifetime and annual operating hours
¢ Climate Neutrality Potential & Circularity Potential
o Might be two additional impact categories is LCA
o Only systems using renewable energy have the potential towards Climate
Neutrality & Circularity
o 100% Climate Neutrality: Only possible in combination with Carbon Capture &
Storage (CCS)

O O O O O

The key issues of the LCA case studies are:

e Apply dynamic Life Cycle Assessment

e Testing and learning Circularity and Climate Neutrality assessment

¢ Include construction of new power plants for renewable electricity in production phase

o Consider GWP of direct Ho-emissions for H,-system and e-fuels

o Different charging strategies for BEV: depot charging, opportunity charging, wireless
charging, catenary systems

o Additional services for BEV: V2X-Services

e Allocation for V2X-Services

e Considering change of battery and fuel cell

¢ Definition and communication of estimated ranges of results for significant differences

o Different types of vehicles

o Discussion: “Zero emission vehicle”

o Lifetime: different and same lifetime for vehicle(s) and renewable power plants

o EolL methodology comparison: Avoided burden approach and Cut-off

e Interaction, discussion and dissemination of draft findings: LCA-workshop on Trucks
and buses
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2 LCA of Electric Vehicles - Modelling, Database & Results

e Appropriate modelling requires vehicle comparisons that meet the same technical
criteria
o Physics-based tools such as Autonomie are ideal for this
o Provide modelling results for energy and materials
¢ Inventory choices should be locationally relevant
o R&D GREET has broad energy and material coverage
o Temporal variation should also be included
e Modelling analysis shows that “Cradle-to-Grave” GHG reduction of the Small SUV is
possible
o Powertrain advancement is critical to achievement
o Significant reductions require lower-emitting energy pathways
o All investigated powertrains indicate significant emissions reduction when
combining powertrain and energy pathway progressions

3 Carbon Capture and Storage - Global perspectives and challenges for
implementation

Q&A of key issues:

e Are there global perspectives and challenges for implementation? - Yes. Operational
risks can be handled according to modern standards

¢ Is CCS an attractive business model for storage operators in 2025? - No. Mostly due
to unclear or negative regulatory framework.

e Are we well on track to meet mid- and long-term CCS goals? - No. Challenges of
accelerating CCS development are vastly underestimated.

4  Circularity in Public Transport — A System Approach

4.1 Explorative Analysis of Material Flows in the Public Transport Sector of The
Netherlands

The Dutch government has set an ambitious goal to be 100% circular by 2050. To translate
this into action, a national agreement for the public transport sector is currently being
developed in the form of a covenant. By taking a systems approach that aids in decision-
making, we present an explorative analysis of material flows in the Dutch public transport
system.

In the first phase of this study, an order of magnitude estimation was made for the material
mass of all vehicles (bus, train, tram and metro), energy infrastructure, public transport infra,
buildings and structures, and business operations. Specific focus is given to buses—both EV
and other powertrains. Our process indicates that measuring and quantifying circularity
requires clearly defined definitions, scopes, and boundary conditions.

Part two of the session is an interactive workshop, where we will do a deep dive with
participants and define steps forward. During this session, we reflect on the preliminary results
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of the explorative analysis and zoom into challenges and opportunities. The outcomes will be
shared with the working group Circular Public Transport leading the next phase of this project.

4.2 Group work
Reflections on

1. What are your main takeaways and insights from this sector-wide study?
2. How is this relevant to your work, and what challenges do you encounter with
measuring circularity?

e Group 1 elaborated on the limits of Material Flow Analysis (MFA):
o Energy is not taken into consideration.
o Traceability of the flow? It is a calculation of stock = inventory. But how are flows
connected?
o How to reduce the input and waste, based on the MFA?
o MFA is a powerful tool to feed the LCA inventory phase.
o Functional unit and delivered service is not considered.
o Group 2 provided feedback on the preliminary study results:
o Make note on what’s missing in the study (blind spots).
Safety, liability associated with second life, reuse, etc.
Frond end design of suppliers and the impact on costs.
Could this repress innovation in tech from a methodological perspective?
How to manage lifetimes across vehicles (bus, tram, road, train).
Energy and maintenance are blind spots.
How to treat common goods (roads etc.)
How to ensure method generality (i.e. for other localities).
Where do you get the needed data and how to do a plausibility check?
Data and transparency is limited, needs to be improved.
Front end versus back end for circularity — a lot of auto steel is re-used
elsewhere.
e Group 3 discussed challenges for measuring circularity:
o Considering reuse and lifetime extension in circularity measurements.
o Include more 'R’s’ other than recycling.
o Gap between the availability of secondary materials and recycled material
requirements.
o Gap in material quality.
o Potential conflicts with other targets (e.g. CO2 and energy).
e Group 4 considered the broader system impacts:
o Difference in regarding one bus versus analyzing a whole system or sector?
MFA without LCA?
Input to sector analysis including time (dynamic analysis).
What does the relative goal (50% reduction in 2030) lead to?
Theoretically: perfect maintenance = no change to the system)

O O O 0O O 0O O O O O

O O O O
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O O O O

Include fossil energy for operation

How does circularity really connect to sustainability?

Is there enough secondary material?

Reaching the target in the NL can lead to displacement from other use cases
or regions. Increasing availability of recycled material needed.

e Statements on predefined questions:

5

O

O

Itis a realistic goal to reduce primary material use in the public transport sector
with 50% by 2030?

= Of what? Stocks or flows.

= Percentage of annual replacements

= A goal that just focuses on circularity is not enough. You'll need LCA,

which helps with decisions on when to replace the buses and to what
extend.
In circular impact assessment, carbon emissions (CO2.q) are the most important
metric for LCA?

» |n general, CO2eq is the most important and widely recognized.

= For circularity it is not the only measure:

= Depletion/scarcity

= Raw material extraction

= Biodiversity

=  Water

= Material re-use / recycling

= Product design / eco-design

= Sufficiency
Fuel/energy consumption during the use phase should always be included in
the systems approach for measuring circularity.

= First, the group decided on a clear ‘Yes’; fuel energy consumption during

the use phase should be included in circular studies. Throughout the
discussion it became a ‘no’, acknowledging the complexity of a larger
scope.

» The word “fossil” should be added before “fuel/energy” in the statement.
Strategic and Critical Raw Materials require separate sub-targets, beyond
primary material use reduction

= Yesl!

= Design for the 10 R-strategies.

= Focus on how frequently the equipment is used.

Identification of R&D Demand in LCA

5.1 LCA and Mode Shift between Different Transportation Modes

Mode shift or modal shift seem to be popular terms nowadays that are sometimes loosely
mentioned as a decarbonisation measure or potential policy focus. However, it appears that
most LCA studies have focused on road transport so far, suggesting a current gap in
knowledge. It is clear that assessing the impact of mode shift will require location and mode-
specific modelling, taking into account different energy consumption profiles but also mode
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specific issues such as "moving media" (e.g. ocean current, wind fields) and non-CO2 radiative
forcing impacts for aircraft. This is shown in a recent mode shift WTW study (links below), but
this was not a full LCA. It is often assumed that non-road transport (rail, shipping, aircraft) have
higher mileage or service hours and therefore the full LCA may be less relevant - however this
needs further research and confirmation.

https://www.accscience.com/journal/EER/1/1/10.36922/eer.3470

https://www.accscience.com/journal/EER/1/1/10.36922/eer.3471

During the workshop a number of interesting points were raised and discussed by the subgroup

Including mode shift in LCA may be seen as a logical next step where the LCA is
applied to "transport as a service". It is clear that a split between freight and personal
travel is required.

Many non-road transport sector need or are to developing decarbonisation policies -
the question is are they done following the LCA approach? It was mentioned that
MAERSK in Denmark is currently developing a method?

Moreover without a higher level solid LCA approach current policies may be less cost-
effective as they may affect mode shift and therefore unintended impacts.

It was questioned whether France's prohibition of short distance flights was based on
a LCA study.

Some LCA studies are available looking at car sharing and use of public transport, as
well as micro-mobility (still road).

It is clear that scale of the LCA (neighbourhood, city, country, between continents,
global) is quite important for mode shift LCAs as it determined the scope (transport
modes of interest) as well as data availability.

It appears that a high quality, consistent, transparent and locally appropriate and open
database of emission factors and electricity consumption factors is not yet available,
but this would be quite relevant for reliable LCA studies.

It could be useful to look for specific use cases (e.g. supply chains, logistics).

When looking between modes specific aspects such as different service delivery (e.g.
travel time) and customer satisfaction may become relevant considerations in mode
shift LCAs. Related to that is an assessment of realistic mode shift potential.

There are several interesting applications of quality multi-mode LCA data, such as for
instance, the opportunity for consumers to select different delivery times of online
products and reducing LCA emission impacts.

5.2 Relevance of other Impacts

Other relevant impacts — beside the ones presented & discussed during the workshop are.

Resource dissipation

All locally relevant indicators/impacts

Biodiversity incl. Land use Change on specific location and its effects over time
Absolute environmental sustainability: connecting indicators to planetary boundaries
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e Particulate matters: further characterization by type, size, specifics, toxic, human
health. Possible pathway from emission to impact

e Social LCA and indicators

e Links of LCA to sustainability reporting and vice versa

5.3 Circularity Issues

We first collected some topics which we wanted to discuss:

¢ How should we combine LCA & Circularity?

e What are important aspects from policy and from consumer perspective?

e What are good metrics for assessing recycling, secondary materials, transport
applications etc.? How to address the different R's?

¢ How to incorporate the economic part of CE into product design?

We then identified important issues for these aspects:

e Design phase / product development issues:
o extending the lifetime of vehicles is a key factor
o (electric) vehicles face a digital security problem when thinking of designing
them more circular, updates are difficult after some years
o current vehicles and components often lack compatibility after a few years due
to new technologies available, packaging problems etc.
¢ Methodological aspects:
o Product category rules are needed for a better specification of how to apply
circulartiy metrics
o LCA can serve as a toolbox for supporting circularity strategy decisions in the
design phase, but also in the end-of-life
o Scope 4 emissions (avoided emissions) are in discussion and could help to
reveal benefits of circular approaches
¢ Economic aspects:
o without business case no Circular Economy
o the product-as-a-service approach can be helpful for the vehicle markets (can
also help so extend the vehicle lifetime)
o alternative ownership strategies can be created, e.g. a vehicle can go through
several leasing stages
e Consumer aspects
o circularity should be a criteria to consumers
o this might also change with younger generations
o it should be made clear what the benefits of more circular vehicles for the
individual consumers are to increase acceptance
e Policy issues (EU)
o it's important to have the end-of-life responsibilities clarified
o a regulation on circular vehicles is in progress --> LCA could support here or
somehow be incorporated
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o consumer rights that address "R"-aspects are needed, e.g. the right to repair
(similar to smart phone rules)

o ahew corporate sustainability reporting directive that is coming up will address
social, ecologic and also circularity aspects; such information can help for
further assessments

6 New IEA EV Task 52 “EVs and Circularity” (2025 — 2027)

Analyse, discuss and document the main challenges and opportunities for electric
vehicles and their different components towards reaching circularity.
Recommendations and actions to reach circularity of EVs for decisions makers and
stakeholders in industry, government and research are identified and documented.
Starting with the current aspects of circularity issues of EVs today, possible future
developments to increase circularity are analyzed and assessed.
(Intermediate) results are documented and disseminated
The work is split in two main parts:
o Possibilities and case studies to assess circularity (JOANNEUM RESEARCH)
o Use cases for circularity (DLR)
Interests of partners
o Assessment of Circularity
= Collecting & analysing national circularity strategies
= Definition/description of Circularity
= Application of the 10 R’s to EVs and its components
= Possible methods to assess circularity
= Practical application of circularity assessment to EVs and selected
components
= Case studies on circularity assessment of EVs
o Use Cases for Circularity
= Collecting use-cases for circularity (10R framework / wide scope) e.g.
= EVsvs. ICE
= Battery
* e-motor
= Design for circularity (e.g. battery size & lifetime)
= Charging infrastructure
=  Workshops Use cases from industry and research' and documentation
of main results
o Dissemination & Management
» Internal meetings per year
= Contributions to HEV Annual report
=  Workshops with documentation of main results
= Presentations e.g. EVS
= Publications
= Final report for HEV Webpage
o Others
=  Webinars on task 52 topics (60 - 90 min)

e S = PAUL SCHERRER IHSTITUT Sra UNIVERSITY OF
RAEAR )))))) Argonne & 7 puomien  IRECY (=] IRR % WATERLOO

uuuuuuuuuuuuuu

e lEcoem g TransportEnseResearch £ @) gsmorsoens,
Page: 12



QV Task 46 “LCA of Electric

\ ~' Trucks, Buses, Other Vehicles
and V2X-Services”

= Common project proposals
If you are interested please contact the Task manager Gerfried Jungmeier:
gerfried.jungmeier@joanneum.at
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Program — Day |

9:30 — 9:40 Welcome address from Austrian Ministry and IEA EV
KEY NOTES |

Session chair: Walter Mauritsch (ExCo delegate, Federal Ministry Innovation, Mobility and
Infrastructure, AT)

9:40 — 10:00 The Role of LCA in European Policies Anne Bouter (JRC, IT)

10:00 — 10:20 LCA of Vehicles for Consumer Information — Achievement and Future
Perspectives Aleksandar Damyanov (Green NCAP, BE)

10:20 — 10:40 Automotive Carbon Footprint Dietmar Hofer (MAGNA STEYR
Fahrzeugtechnik GmbH & Co KG, AT)

10:40 — 11:00 Assessing Circularity and Climate Neutrality in Dynamic LCA - Results of
IEA EV Task 46 Gerfried Jungmeier (JOANNEUM RESEARCH, AT)

11:00 — 11:20 Discussion
11:20 — 11:40 Break
LCA of EVs |

Session chair: Robin Smit (Transport Energy/Emission Research, AUS)
11:40 — 12:00 LCA of Chinese Passenger Vehicles Meng Qingyu (C-GCAP, CN)

12:00 — 12:20 LCA of Electric Vehicles - Modelling, Database & Results Jarod Kelly
(ARGONNE, US)

12:20 — 12:40 Towards the Harmonization of LCA for Vehicles — Results from the
TransSenus Project Nikolas Hill (Ricardo, UK)

12:40 — 13:00 Discussion

13:00 — 14:00 Lunch Break
LCA PRESENTATIONS OF TASK 46 PARTNERS |

Session chair: Maria Hingsamer (JOANNEUM RESEARCH, AT)

14:00 — 14:20 An in-depth Life Cycle Assessment and Comparison of the GHG
Emissions Performance of Specific BEV and ICE Vehicles Robin Smit (Transport
Energy/Emission Research, AUS; Phoebe Whattoff; Minviro, UK)

14:20 — 14:40 Powering European Union Net Zero Future by Escalating Zero Emission
HDVs and Logistic Intelligence Simone Ehrenberger (DLR, DE)
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14:40 — 15:00 Discussion
15:00 — 15:30 Break

CIRCULARITY IN PUBLIC TRANSPORT — A SYSTEM APPROACH

Session chair: Wilco Fiechter (Dutch Ministry of Infrastructure & the Environment, NL)

15:30 — 15:45 Policy Framework for Circularity Wilco Fiechter (Dutch Ministry of
Infrastructure & the Environment, NL)

15:45 — 16:15 First in a Kind Measurement of Circularity in the Dutch Public Transport
System Nicole Bakker (Circular Engine, NL)

16:15 — 17:30 interactive workshop facilitated with participants

19:00 Task 46 dinner (for task members, session chairs and speakers by invitation only)

Program — Day I

9:00 — 9:10 Welcome address
KEY NOTES I

Session chair: Nikolas Hill (Ricardo, UK)

9:10 — 9:30 Carbon Capture and Storage (CCS): Global Perspectives and Challenges
for Implementation David Misch (Technical University Leoben, AT)

9:30 — 9:50 RT — Revolutionary Technology of an Electric Fire Trucks Alexander Pohn
(Rosenbauer, AT)

9:50 — 10:10 Alternative Drives and Their Benefits in a Waste Management Company
(Mario Fink, FCC Environment CEE GmbH, AT)

10:10 — 10:30 Key Methodological Choices in the Life-cycle Assessment for Passenger
Cars and Heavy-duty Vehicles in the EU Marta Negri (ICCT, DE)

10:30 — 11:00 Discussion
11:00 — 11:20 Break

LCA PRESENTATIONS OF TASK 46 PARTNERS Il

Session chair: Simone Ehrenberger (DLR, DE)

11:20 — 11:50 Highlights of the Task 46 LCA Case Studies on Trucks, Buses and V2X-
Services Gerfried Jungmeier (JOANNEUM RESEARCH, AT)

11:50 — 12:10 Circularity and LCA Victor José Ferreira (IREC, ES)

aumfaht
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12:10 — 12:30 LCA of Hydrogen-electric Vehicles XiaoYu Wu (University of Waterloo
Canada, CA)

12:30 — 12:45 Discussion
12:45 —13:30 Lunch break
LCA of EVs Il

Session chair: XiaoYu Wu (University of Waterloo, CA)

13:30 — 13:50 CEA Activities to Design New Technologies for EVs - An Approach
Surrounding LCA Anh-Linh van Bui, Boris Berseneff (CEA, FR)

13:50 — 14:10 Integrating Sustainability as Indicator in the Early-design Development
Process of Heavy-Duty Vehicles and Buses Nicolas Katzer (University of Graz, AT)

14:10 — 14:30 Discussion
14:30 — 14:50 Break
Identification of R&D Demand in LCA
14:50 — 15:00 Introduction to Topics
15:00 — 16:00 Group work

Group 1 LCA and Mode Shift between Different Transportation Modes Robin Smit
(Transport Energy/Emission Research, AUS)

Group 2 Relevance of other Impacts Niklas Hill (Ricardo, UK)
Group 3 Circularity Issues Simone Ehrenberger (DLR, DE)
Closing
16:00 — 16:15 Rap-up of Group Work (Robin Smit, Niklas Hill, Simone Ehrenberger)
16:15 — 16:30 Workshop Summary Gerfried Jungmeier (JOANNEUM RESEARCH, AT)
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Task 46 “LCA of Electric Trucks, Buses, Other Vehicles and

V2X-Services”

Members: Austria, European Commission, Canada, Germany, Norway, Republic of Korea,
Spain, Switzerland, The Netherlands, UK, USA and IEA AMF Task 64!

Observers: Turkey and Australia

1 Introduction

Electric vehicles (EVs) have the potential to substitute conventional vehicles to contribute to
the sustainable development of the transportation sector worldwide, for example, in the
reduction of greenhouse gas (GHG) emissions, fossil energy consumption and particle
emissions. There is international consensus that the improvement of the sustainability of EVs
can only be analyzed based on life cycle assessment (LCA), which includes the production,
the operation, and the end of life (EoL) management of the vehicles and the fuel cycle.

In recent Tasks 19 and 30 there was a strong focus on LCA of passenger vehicles and its
comparison to gasoline and diesel vehicles. However, due to the strong development and
market introduction of other battery electric vehicles this new task will focus on LCA of other
battery electric vehicles (BEV) than passenger cars and will also compare the environmental
effects it to other fuels made from electricity like hydrogen and e-fuels. These are hydrogen
fuel cell vehicles (H.-FCV) and internal combustion engines using e-fuels (e-fuel ICE).

2 Objectives

The IEA EV TCP Task 46 (2022 — 2025) “LCA of electric Trucks, Buses, other Vehicles and
V2X Services” started in January 2022.

The main objectives are (Figure 1)

e Stakeholder involvement in three expert workshops

o Technology and system description with vehicle and infrastructure data, relevant
issues and LCA data on buses, trucks, other vehicles and V2X services with different
fuel/propulsion systems

e Case studies on LCA of
o Buses
o Trucks (from delivery truck to huge trucks incl. catenary line)
o Other vehicles e.g. mining trucks, fire trucks and

o V2X-services e.g. V2H, V2G, energy storage

12022 - 2024
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o LCA comparison to renewable hydrogen, e-fuel systems and conventional fuels
(Figure 2)

e Assessing “climate/CO.-neutrality” and “circularity” in a LCA perspective and
methodology

e Dissemination and publications, e.g. presentations/contribution at conferences,
Contributions to Annual Report and newsletter

e Identify R&D demand

Technology and system description with vehicle and
infrastructure data for LCA using electricity - BEV, H.-
FCV and e-fuel ICE

Expert .
Documentation and
workshops to exchange dissemination
information

LCA case studies on electric trucks, buses, 2-
wheelers and other vehicles in comparison to
H, and e-fuels

Figure 1: Main objectives of Task 46
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Figure 2: LCA comparison to renewable hydrogen, e-fuel systems and conventional fuels
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3 Working Method

Task 46 develops methodologies to help countries to implement EVs by identifying possibilities
to maximize the environmental benefits. Besides, various case studies are analysed and
networking combined with information exchange is supported within the Task’s frames.

The Task proceeds by organizing a series of expert workshops covering the objectives
described above with a focus on

e LCA of e-Trucks

e LCA of e-Buses

e LCA of V2X Functionalities

e LCA of Fire e-Truck and Mining e-Truck

4 Contact Details of the Task manager

For further information, please contact the Task 46 Task Manager:

Dr. Gerfried Jungmeier

JOANNEUM RESEARCH Forschungsgesellschaft mbH
LIFE - Institute for Climate, Energy and Society
Waagner Biro Strasse 100

A-8020 Graz, Austria

gerfried.jungmeier@joanneum.at

+43 316 876 7630

Dr. Simone Ehrenberger
DLR/Germany
simone.ehrenberger@dir.de
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