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Abstract

Dissemination and communication activities are of vital importance to the project to nmesexthmé
impact and triggerengagementacross the targeted groups and stakeholders. The communication
activities will be the basis for dissemination activitibence, crucial to establish and continuously
work on throughout the project. The purpose of this document is to present a Disseamnati
Communication Exploitation and Networking Plan for th¢ OLTCAPRroject and to ensure maximum
impact of the project during its lifespan.

This Plan (21) is prepared at the beginning of the project, and it describes the overall dissemination
and commuication goals, target groups, dissemination channels, reporting, monitoring and
evaluation procedures, etc. The dissemination and communication plan will provide a regular flow of
information, thus contributing to the proje@ visibility increasng the opportunities for public
promation.

We also describeplans for networking activities with relevant other projects, initiativasd
platforms as well as the list of Key Exploitable Results togettibrthe partners involved.

ThisPlan has been drafteatonsideringall the dissemination and communication aspects mentioned
in the Grant Agreement and Consortium Agreement. Dissenainaithievements will be reported to
the European Commission based on the provisions of the Grant Agreement.
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Degree ofprogresses

This document compliel00% with the expected degree of progress.

Disseminationlevel

The following Deliverable MOLTCAR | aPUBLI&X 5A aaSYAYlI GA2Y
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1 Introduction

Within the context of Task.1 Dissemination and communication strate¢ P7 ¢ Communication,
dissemination, and exploitatignthe present deliverableD7.1 Disseminatin, Communication
Exploitation and Networking ActionPlan was developed. The purpose of this deliverable is to
consolidate, from day one, the overall strategy of tMOLTCARroject, to establish the objectives of

the distribution and communication activities, to determine the most successful ways of achieving
them, and to break them down into a comprehensive implementation action plan. To this end, this
deliverable sets outthe aims, instruments, resourcesind platforms to be used to efficiently
distribute the events, milestonesnd tangible outcomes of the project to targeted audiences. The
aim of this deliverable is also to develop clear key performance indicators ahtiepated activities
based orwhich monitoring and assessment can be carried out.

Please note that this deliverable has been prepared usimissemination, communication and
exploitation strategy created by TAL®#nce, this VOLTCAR deliveraby shae similar content
with dissemination, communication, networking and exploitati@tiverables of other projectghere
TALOS acts as Dissemination, Communication and Exploitation Manager

1.1 TheVOLTCARoject

VOLTCAR project aimsdesign manufacture, and validate an electric traction motorsupport the
transition towardsclean transportation The project focuses on higipeed, permanent magnet
assisted synchronous reluctance technology, which is sustainabtyclable, and circular. The
project utilises digital design and optimdtion methodologies to assess the life cycle costs, energy
consumption, and carbon footprint, leading to maxdéed sustainability with reduced use of rare
materials and efficient ecycling and repurposing patterns. The validity of the VOLTCAR motor
prototypes is proved according to automotive standards. The consortium comprises-leadidg
automotive Tier 1 and Tier 2 companies and research partners. The project will also lda to
creation of more green jobs in locaimall and Mediursized Enterprise§SME3}throughout Europe.

Need and challengéss a response to the need to decrease the transportation related emissions and
energy consumption, today, all major passenger car ather lightduty vehicle manufacturers are
broadening theirelectric vehiclgE\ portfolio.

The dependency of the present electrical traction motors on rare materials, such as rare earth
permanent magnet materials, namely Neodymiimn-Boron magnets,si problematic from several
viewpoints: they are imported and expensive and there is a real risk for supply problems in the
coming years.

The main challenge of VOLTCAR is to ensure that the motor prototype combines
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U performance requirements (power densitgfficiency),

U sustainability criteria (recyclability, circularity and low use of rare resources and copper)
and

U the expectations of the automotive sector (cost, reliability, integrability).

Solution: To strengthen the Europeacompetitiveness, VOLTCAR proposes -8Bgged, permanent
magnet assisted synchronous reluctance technology with a drastic reduction in rare m&erials
utilisation and modern mass manufacturing technologies.

This major goal is supported by introducing difidesign and optinsetion methodologies that are
capable of assessing the life cycle costs, energy consumption, and carbon footprint in the early
phase, guiding the outcomes towards mavgadi sustainability with reduced use of rare materials.

Additionally, VOLTCAR motaxill be optimised at all stages of its life cycle, increasing the reliability,
extending the lifetime and providing efficient ewmdH-life circularity strategies, including efficient
recycling and repurposing patterns.

High power density Reduction of cost
(> 23 kWII, 7 kW/kg) (45%)

Reduction of losses
(20%)

High recyclability rate
(65%)

Strengthen EU technology igh voltage level
leadership (800 VDC)
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Communication, dissemination,
and exploitation

VOLTCARethodology is built upon four interconnected innovation pathways:

The Pesign & prototypingpathway is responsible for producing the VOLTCAR motor designs and
their prototypes, which meet the set targets. This pathway also provides the needed subsyikiems
cooling and interfacing with the gear and the inverter hardware and control.

The'Bcodesign approadsupports thelPesign & prototypingpathway through analysis of different

low rare material containing design choices, proposing structures thdtanable easy assembly,
disassembly, recycling and repurposing. Further, this pathway also provides encapsulated magnet
technologies to enable their dismantling intact and performs practical experimentation on removing
the magnets from one of the VOLTCwBtor prototypes. For cases in which the repurposing of the
magnets is not possible, we explore recycling the magnetic material as such without extracting the
single elements.

TheWBigitalised motorpathway introduces an over the life cycle digiedi motor with the purpose
to guarantee optimal choices in different phases of the life cycle, also in the end of the first life.

TheWalidationtpathway takes care of the virtual and real testing of the VOLTCAR motor prototypes.
Virtual testing is a key medo, e.g., cut the costs and real testing a must for proving that the set
targets have been met.

Objectives:

The VOLTCAR overall goal is to reduce the costs, energy consumption, and carbon footprint of
future traction motors to enable théransformation towards greener transportation, especially
in the lightduty segment.

The main objective of VOLTCAR is to create the most advanced next generation electric traction
motor prototype capable of rapid industriaition. The VOLTCAR motor is idegd to be easily
manufacturable and recyclable at the end of the first life. To achieve this, VOLTCAR will 1) Study
alternative architectures, namely permanent magnet assisted synchronous reluctance motors 2)
Develop and employ life cycle assessment aimdularity driven technologies for the traction
motors 3) Digitae the motor management from the design, to manufacturing, operation, and
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recycling 4) Demonstrate the performance of the complete motor (VOLTCAR motor and gear)
with inverter in a virtualzehicle

The longeiterm objective of VOLTCAR is to support the integration of the motor and its
subsystems with the power converters and gears for global performance cgtiom in a
vehicle use.

VOLTCAR main objective is split to 4 specific objediivgsarantee that all relevant topics are
properly covered with measurable and achievable targets:

Objective 1 Creation of highly compact and efficient VOLTCAR traction motors with reduced
amount of rare materials for passenger cars and vans (nominal ps®&20 kW)

Objective 2 Development of circular technologies for next generation electrical traction motors
Objective 3 Demonstration of a cost efficient, durable, over the life cycle digadimotor

Objective 4 Comprehensive testing and validatiof YOLTCAR traction motors and systems
according to automotive standards with advanced and virtual testing methodologies

1.2 Deliverablestructure

The currentdeliverable contains an overview of the dissemination, communicagaploitationand
networking oljectives, the identified target audiences as well as the timeline of the planned activities
(Section 2). In Section 3 the dissemination and communication tools, channels and materials are
described, including the project logo, project presentation templgt®ject website, press releases,
newsletters, printed dissemination and communication materials and the social media presence of
the VOLTCAProject. Section 4 provides an overview of the planned networking activitigssother

EU funded projectand rdevant initiatives Dissemination reporting, monitoring and evaluation are
discussed in Sectid, including the Key Performance Indicators (KPIs) set by the project partners.
Section6 describes the draft exploitation intentions of the partnéogether with an outlook to the
current market. Section provides the guidelines regarding the obligations and requirements for
disseminationcommunication andexploitationactions.

The deliveable also contain® Annexes providing images about the already available dissemination
materials.
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2 Dissemination and communication strategy

As shownin Figurel below, communication is promoting the project itself and its results with the
aim to reach multiple audiences while dissemination means making project results public via Open
Science. While communication activities aim to engage with stakeholders and geneastetm
demand, dissemination actions target to maximise reSdiltpact and make scientific results a
common good.

Exploitation:

Dissemination:
Make concrete use of results

Make your results public

Commercial, Societal, Political Purposes
Open Science: knowledge and results (free of charge) ! ! P
Inform, promote and communicate for others to use
your activities and results Q 0

I nly by researchers?
,\'& Only to scientists? A5 Only by
Not only but also to others that can learn from the results:
authorities, industry, policymakers, sectors of interest, civil

society

4 How?

Publishing your results on:

+ Scientific magazines

+ Scientific and/or targeted conferences
- Databases

G) When?

At any time, and as soon as the action has results

Not only, but also:

« Industry including SMEs

- Those that can make good use of them:
authorities, industrial authorities, policymakers, sectors of
interest, civil society

4 How?

- Creating roadmaps, prototypes, softwares
« Sharing knowledge, skills, data

@ When?

Towards the end and beyond, as soon as the action has exploi-
table results

@ why?

- Lead to new legislation or recommendations
« For the benefit of innovation, the economy and the society

- Help to tackle a problem and respond to an existing demand
Legal obligation of your Grant Agreement

Citizens, the media, stakeholders

« Having a well-designed strategy
- Conveying clear messages
- Using the right media channels

From the start of the action until the end

- Engage with stakeholders
« Attract the best experts to your team @ Why?
- Generate market demand

- Raise awareness of how public money is spent
- Show the success of European collaboration

+ Maximise results” impact
- Allow other researchers to go a step forward

- Contribute to the advancement of the state of the art
+ Make scientific results a common good
Legal obligation of your Grant Agreement

Figurel Communication, Dissemination, Exploitafion

In its dissemination strategyyOLTCARroject is focused on awareness of potential and related
stakeholdersAny orgarsdion, individual or business that has a vested interest in the project or will
be influenced by its results is considered a stakeholtteterms of interest in the projecy OLTCAR
project places focus orecognsing and evaluating these stakeholdei®his information is considered
essential for the progress of the project and the direction of further dissemination activities

Dissemingion is defined as the means through which research results are presented to the public.
The process must take place with the aid of project partners in close cooperdtigroduce and
transmit knowledge on innovation, it @ucialto reach a common urefstanding of the means and

the messages of communication. Dissemination is usually not avageoperation, and by including

the overall awareness and visibility of the project, this term may often suggest a broader definition.
To successfully reach outlissemination should provide awareness even before any results are
published.

! https://rea.ec.europa.eu/system/files/2021
11/Communication%2C%20Dissemination%20and%20%20Exploig&iinpdf
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The current Dissemination and Communication Plan is governed by the following principles:

U The communication processes must be clear and known to all consortium partners
U Dissemination and communication must be purposeful and timely
U Dissemination and communication must be open and honest

Communication is a twavay process: it is not just a mattef transmitting messages but also
receiving feedback and starting meaningful dialogue with relevant stakeholders. Additionally,
horizontal and vertical communicatiomaysare equally importantEffective communication contains
different elements, suchsa

Deliver information

Information received by the audience

Information understood by the audience

The audience take the information and share it with someone else
1 The audience is convinced of the information received

= =4 —a A

VOLTCARroject is adopting a funnelte approach like a marketing funnel, to assure a wide but
targeted communication within th& OLTCARBcosystem, enabling active engagement and achieving
efficient dissemination of project results. Such an approagh primarily focus on generating
awarenes by conveying key aspects and benefits ofWial. TCARroject results toward the targeted
stakeholders. Eadyp-understand visual material are used to make concepts and benefits instantly
recognsgable for a wideaudience. This aims at cultivating furthaterest to potential eneuserswho

will be directed to more detailed information and material about the developed technology.
Customsed content will be communicated towards specific target audiences, aiming at creating and
maintaining an active stakehadsecosystem. Similarly, relevant information will be extracted from
project deliverables, interviews with partners, industry reports, etand relayed through the
VOLTCABommunication channels to further support active engagement.

2.1 Objectives of the dissemination and communication plan

The aim of the dissemination strategy is to distribute knowledge about the project outputs,
innovation potential] and business opportunds to all relevant stakeholders. The dissemination
strategy must be adapted to present relevant information at the right tiplece, andcontext to
allow the broadest diffusion.
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The najor objectives of the dissemination and communication action plan ar

U Guarantee an effective communication of the project messages and activitide ddcal,
national and EU level

U Identify appropriate target audiences to convey the dissemination and communication
messages
Implement a wide and differentiated set of desaination tools and events
Identify the dissemination and communication KPIs, useful to measure the effectiveness and
efficiency of the performed activities
Define how the project will cooperate with other Hifhded projects or related initiatives
Define fow the dissemination activities will be reported

Dissemination activities will support all work packages ensuring maximum visibility, accesaitility
impact of the project activities. Tailored dissemination activities will be designed to make thetprojec
outcomes visible and accessible to the different target stakeholders.

The objectives of the dissemination activities include setting up a strateggyhdéamain tasks that
need to be addressed and decisions that belong to each task:

Plan The first stage begins by identifying target audiences, messages, ,taoid
channels. Based on these findings, an adequate and effective communicatio
dissemination plan has to be built to ensure the best impact of the project rest

Design When producing dissemination tools, it will be necessary to desig
comprehengre set of communication matergl(both printed and online) tg
ensure easy identification of the project andgignificantexposure.

Distribute Dissemination channels need to be identified, and dissemination material mu
and adapted to gethe full effect from using the channels.

represent

Activities Project events will need to berrgansed, and participation in workshops

conferencesand meetings should be encouraged.

Reporting Collect dissemination and communication reports from the project et via a
dedicated form available on Teamshese reports will serve as the basis for
monitoring and evaluation of performed activities.

Monitor and | Performed activities and connected KPIs will be monitored and benchma
evaluate towards the KPlgstablished in this deliverabl@he airrent Dissemination ang
Communication Plan will be continuously updated based on the outcome o
evaluation of performed activities.

Maintain and| Ensure persistent and lodgsting visibility of the projecactivities and outcomes
improve Maintain achieved visibility and improve the effectiveness of dissemination
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communication activities.

Theproject@dissemination and communication activities will be directly linked to the exploitation of
the project results. Efficient publicity and wide visibility of the project and its achievements will
increase stakeholdef®ngagement, hence the use of project uéts beyond theproject@ lifetime.
Ultimately, the communication and dissemination activities will maximisgtbgect@impact.

2.2 ldentifiedtarget audiences

VOLTCARroject partners have already identified the major stakeholders and target audiences.
These include on one hand scientific, academic and research organisations in order to facilitate
discussion and exchange of information on the scientific and technological advancement in the field
of electric traction motorsand on the other handindustrid organisations with the aim to facilitate

and enhance future exploitation and commercialisation activities of Y@LTCARechnology.
Additionally, relevant other EU initiatives and EU funded projects are also among the targeted groups
(for more informaton on networking activities with these initiatives and projects are giveseirtion
4).Figure2 below provides a list of identified stakeholders for M&LTCAProject.

Scientific communities (especially in field of electrical machines,
electromagnetic devices, and electric vehicles):
research and technology organisations (RTOs), universities.

Consumers of electrical machines including light- to medium-duty vehicle OEMs;
and other OEMs who provide solutions for light- and medium-EVs, small mobile
machinery, etc.

Cities, communities, public, and consumers through new job opportunities; and
reduced noise and emissions, enhanced possibilities for innovative electrification
of transport and maintenance operations, reduced price of electric vehicles.

Cars and vans (light commercial vehicles); vehicle
Tier-1s; logistics; transport; utility, car rental/sharing

Integrators of motor- and taxi operators; small mobile machinery; etc.

gear-inverter setups
and eAxles,
vehicle industry Tier-1s,

Standardisation organisations, regional and the EU policymakers,
who benefit of the results from digitalised model, LCA, and
circularity and criticality assessments, as well as reliability
assessment in their future standardisation activities.

Figure2 VOLTCARtakeholders

Each target group will be reached witbhstomsed and personalsed messages as shown in the table
below:
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Tools and channels

Target groups

Cars and vanflight commercial Social media, project website How the VOLTCAR motor w
Tieks; project newsletters, industria reduce the unit cost for the

vehicles);  vehicle

logistics; transport; utility, ca fairs and exhibitions
rental/sharing and taxi publications in  industrial
operators; small mobile magazines, organisation ¢

machinery; etc.

industry workshops

Key messages to delive|

complete motor, providing &
boost for the EV market by
lowering their price anc
improving driving range, an
how VOLTCAR motor wou
reduce theraw material supply
risk and increase the overe
sustainability.

Scientific / researchommunity

Social media, project website
newsletters, scientific
publications, scientific
conferences, workshops

How the VOLTCAR proje

General public

Social media, project website
press releases, newsletter:
animation video

results will go beyond the
current state-of-the-art and add
value to your researct
activities.

How the VOLTCAR proje
results will improve you

everyday life making Europ
more sustainable.

Consumers

Social media, project website

press releases, newsletter:
animation video, organisatiol
of workshop through

Consumer@Associations

How the VOLTCAR proje
results will improve EVs drivin
range at a lower purchase cos
ensuring at the same timhigh
energyefficiency.

Policy makers

White paper focusing on the
policy aspects

How the VOLTCAR proje
results will make Europe mor
sustainable  by: 1) Th
ecodesign and low carbon
footprint of the VOLTCAR mot¢
2) high recyclability rate, 3
reduction of the use of rare
resources 4) reduction of tote
energy and resource
consumption.

Standardisation bodies

White paper focusing on the
standardisation aspects

Emphasising the compatibilit
of the VOLTCAR motor wit
existing automotive standards.
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2.3 Timelinefor dissemination and communication activities

U Planning phaseMonths 16 of the project: set up dissemination and communication action
plan

U Implementation pase:Months 1-36 of the project: produce a comprehensive set of tools
and materials, perform dissemination and communication activities, reach out to
stakeholders

U Monitoring and evaluationMonths 236: monitor and evaluate the efficiency and impact of
the performed dissemination and communication activities based on the continuous
reporting and by benchmarking achieved impact to the-pséablished KPIs

3 Dissemination and communication tools, channels and
materials

The variety of target groups demasithe use of several channels fSOLTCARroject to effectively
inform, communicate and engage stakeholders. To reaclbtioiadaudience VOLTCARses a mix of
traditional and online communication channels. Online channels include the project websitd, soc
mediag and electronic newsletterswhereas the traditional channels cover conferences, events,
exhibitions, trade fairs, workshops, pregspearancesseminars, etc. Some have edigection scope
(aimed at informing the target audiences) and other adipectional scope (aimed at triggering
dialogue andensuringactive stakeholder involvement).

3.1 Visualdentity of the project

3.1.1 Projectlogo

Developinga visual identity and a logo ensurdéisat project outputs are consistent and easily
recogngable. The project logo will be used in the following cases:

1 All documents developed within the framework of tMOLTCARroject and documents to
be submitted to the EC (e,gleliverables)

1 Presentations to be used for dissemination and communication activities to be carried out by
each participant with the framework of the project

1 VOLTCARebsite and social media accounts

 Printed dissemination and communication matesial
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The project logo wadesigned byTALOSt the beginning of the project
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Figure3 Project logo

3.1.2 PowerPoint presentation template

A PowerPoint presentation template was also created to be used by all project partners containing
the VOLTCARroject logo, Horizon Europe funding acknowledgemd¢in¢ EU emblem, anthe logo

of all partners. The presentation template ensusinifiedappearance and easy identification of

the project by the stakeholders and the general public. The presentation template is given in Annex
1

3.2 Projectwebsite

The project websitevfww.voltcarproject.ed is one of the main dissemination and communication
tools as it has the capability to address a wide range of stakeholders by providing easy and quick
access to the information related tdné¢ project. It is the central point of information provision and
links to other communication channels, such as Twitter and LinkedIn. It contains thecroogtl
information about the project and the project partneend is regularly updated. The websiwas
developed userfriendly, allowing the visitors to get an overview of the project, its objectives,
processes, and partners. All contents are written in English and prepared in plain language alowing
wide range of audiences to understand the message.

The website is composeaf the following sections (images are provided in Angex

1. Homepage
a. Challenge

b. Solution
c. Outcomes and impact
2. Project

a. Objectives
b. Methodology
3. Consortium
4. Public documents
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a. Dissemination materials
b. Public deliverables
c. Publications
d. Videos
5. News
6. Contact

For all pages the following appean the footer:

1 Acknowledgment of funding together with the EU embland the Grant Agreement number
1 Contact for the project coordinator and the dissemination and communication manager
9 Lirks to social media (Twitter, LinkedIn)

Management of the website:

1 Technical management: The technical management oMB& TCARebsite belongs to the
Dissemination and Communication Manager, TALOS. The Dissemination and Communication
Manager updates the website, inserts informatjoand regulates the methodology for
technically managing the website. Technical management is imgrieed through
WordPress Content Management Systemhich allows the user to changéé content on
their website without necessarily having any web development knowledgerefore, it
ensures that the website content can be easily updated without any unnecessary delay in
uploading files, texts, imagesr other assets.

1 Management of the website content: as far as the content is concerned, any document,
picture, icon or text insered to the webpage must be first categeeiR I a-O Y FKX RSy G A | €
to ensure that any potential future protection of the project results will not be jeopsdi
The Dissemination and Communication Manager is responsible for collecting the necessary
materidsfrom the partners, circulating them among all partneaad obtaining their consent
to publishthese materials through the website. It is the responsibility of all partners to
continuously provide material (pictures, news items, etc.) for the website.

3.3 PresRelease

The VOLTCARroject issued its first Press Release right after the project efarinforming the

general audience, target groups and all stakeholders about the p@j&ainch The Press Release
contains a general description of the prdjexs well as the project partners. The Press Release was
uploaded to the project website and distributezh social media anthe parther€own network.

Press Releases will be prepared and published every 6 months. The first Press Release of the project
ispresented in Anne8 of this deliverable.

The Press Release is also uploaded to the project welnsiter PublicDocumentssection.
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3.4 Newsletters

Newsletters will be prepared, publisheand distributed biannually providing the latest information
about the project progress and other related subjects.

In the first newsletter (images are provided in Andgxpublished inJune2023the following topics
were addressed:

Cover page with a sit introduction of the project
Project objectives

VOLTCA#Rchnology

VOLTCABhallenge

VOLTCARhpact

VOLTCABbnsortium

Introduction ofVTTand the project coordinator
Short interview with the project coordinator
Contact information

=4 =4 4 4 -8 —a -8 —a -9

Thenewsletter was distributed:

9 electronically among the stakeholders of each project partner
1 via the project website (both News section ahdblicDocumentssection)
9 via social media (Twitter, LinkedIn)

The newsletter is also uploaded to the project website urfdeblicDocumentssection.

3.5 Printeddisseminatiorand communication material

3.5.1 LeafletandBrochure

The project leaflet(tri-fold design,presented in Annex 5and project brochure (biold design,
presented in Annex gjrovideinformation about theVOLTCAPRroject More specifically:

The leaflet (general information about the project) contains:

Consortium

Links to project website and social media, acknowledgeréfunding
Project

The Challenge

P ownNPR
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5. The Solution
The brochure (more specific information about the project) contains:

Consortium

Links to project website and social medagknowledgment of funding
Project

Objectives

The Technology

Impact

IR o o

The leafletandthe brochurehave been distributed on social media ané the project websiteThey
will be used to inform the stakeholders about the projatevents witha physical presence.

The leaflet and the brochure aralso uploaded to the project website und@ublic Documents
section.

A new version of the leaflet and the brochure will be designed as soon as the first project
achievementg results are available.

3.5.2 Poster

The project poster (presented in Ann&} was designedo meet the needs of a general poster
session or poster exhibition wheMOLTCARroject can be presented. Additionally, the posteas
also distributed on social media for wider dissemination. The poster describes the pribiect,
challenge, the solution, the technology, the projeadjectives the project impact,the project
consortium, anccontact details and the funding acknowlesgent.

The poster is also uploaded to the project website undleblic Documentsection.

3.6 Introductorypresentationof the project

A general introductory presentation was prepared about MOLTCARroject with the aimof
servingas a basis foa presenation towardsthe general publiclt provides an overview of the basic
information about the project datasheet) describes the project, its objectivethe challenge a
which the project responds, the impact that we aspire to haaedthe VOLTCARonsortium. The
presentation is custorseble by adding additional slidéailoring it to theevent@ needswvhere it will

be shown.The presentation will be updated with the latest information about the project as soon as
results will be availablélhe intoductory presentation is provided in Annex 8.

The presentation is also uploaded to the project website uriRlgslic Documentsection.
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3.7 Partnersintroduction

Short introductory spots oW/ OLTCAR lead researchers people have been created (and will be
created throughout the project)introducingthe lead scientisté researchers / contributorand their
view about the project. During these short interviewsiestions about the importance of the
VOLTCAPRroject, its impactas well as their specific role in the project are answered. The
Coordinatof2 spotand sevenother researcher@ntroduction have been already prepared anithey

are given as examptein Annex 9. During the first round of introducticthese spots wre prepared

for all WP leaders and then for the rest of ti® LTCABonsortium partners. The researchespots

are uploaded to the project website undBublic Documentsection and are widely disseminated via
social media.

3.8 Project video

A Iminute explainervideo was prepared giving the essence of Y@L TCAPRrojectin aconciseand
interesting way The video is an excellent way tapture the attention and raise awareness all
stakeholdersdue to its short duration and attractive presentatiohhe video was disseminated in
social media and will be used future events.

The video is also uploaded to the project website undeblic Documentsectionand embedded to
the homepage of the projg website.

3.9 Sociamedia

Social media has become a very popular means of disseminating information fast across
heterogeneous target groups. These channels servedamand access to content anytime,
anywhere on any digital device. To extend the projecgés audience dspecially to involve the
general public and not only the sector expertdDLTCARroject is strategically integrating these
social media toolén the dissemination and communication activities. NM@LTCARroject aims to

have a strong presence in social media, enhancing its reacko target audiences anthe broad

public andensuringactive interaction with them. Th& OLTCARCctivities on soial media seek the
following impacts:

1 Make the project visible online, disseminating news about project activities and
achievements
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1 Engage people in online conversations and gain deeper insight into their views and feelings
on the topics covered

1 Ensure effectiveeattime presentation of eveniparticipations

1 Support the project networking

Twitter and LinkedIn were selected as the mappropriate social networks to promote the project
achievements, newsand outcomesCreating a YouTube channel will be considered by the partners
in the future.

TALOS will act dse moderator of the social media accounts, managing the content, comtgpiind
filtering inadequate contentand monitoring the suitability and relevance thie information to be
published.

3.9.1 Twitter

TheVOLTCARwitter account is used for amplifying communications (both Busite&isiness and
Businesgo-Society to a larg@ community of active stakeholdeemnd for the propagation of news
and project developments. Regular tweets will focols attracting and engaging with target
audiences leadingto establishinga trustedVOLTCARetwork, enlarging the outreach to broad and
targeted audiences.

TheVOLTCARvitter account is:https://twitter.com/VoltcarProject

« Voltcar Project EU

28 Tweets

Edit profile

Voltcar Project EU

@VoltcarProject

Design, manufacturing, and Validation of ecOcycle eLecTriC trAction motoR
Joined January 2023

476 Following 70 Followers
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3.9.2 LinkedIn

The VOLTCARIedicated LinkedIin Showcase page is extensiuslyd for networking purposes,
enabling the promotion oWOLTCARmMongst a broad community of professionals in the field of
smart manufacturingtechnologiesand virtual product developmentFurthermore,VOLTCARVill
seek for interaction with representatigeof other relevant groups such asanufacturers smart
factories,academic and research groups, industrial players, etc.

TheVOLTCARNkedIn account isittps://www.linkedin.com/showcase/voltcaproject/

B
‘ ViLTCRR \

i

Voltcar Project
Design, manufacturing, and validation of ecocycle electric traction motor
Motor Vehicle Manufacturing - 28 followers

3.10 Scientifigoublications

Scientific publications are one of the main channels of disseminating and communicating the project
results towards the scientific, academic and research commui®LTCAR consortium partners are
committed to prepare 2 scientific publications per yearif6total) for peerreviewed scientific

journals. The following peeeviewed journals were identified as target for publicatioliEEE
Transactions on Magnetics, IEEE Transactions on Industry Applications, IEEE Access, MDPI Energies,
IEEE Transactions ondustrial Electronics, IEEE Transactions on Energy Conversion, IET Electric
Power Applications.

Creating a ResearchGate profile will be considered once research outcomes and publications are
available.
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All publications wilkcontain the fundingacknowledgement as per Grant Agreement provisions and
partners will ensure open access via public repositories.

4 Networking and joint dissemination and communication
activities

VOLTCARroject will not limit its dissemination and communication activities ttee goals of
awareness and understanding. More than informing, the project will aim at triggering involvement in
and endorsement of its activities and results, seeking to enhance links and synergies with similar
initiatives. In order to enhance the vidiby of the VOLTCARroject and to ensure maximum
attractiveness and engagement of the stakeholders, a series of liaison and networking activities will
take place within the project lifespan. This activity will have both a scientific and a businessrfdcus a
will seek collaboration and dialogue with differentHitded projects and initiatives his will be an
on-going activity that will enablanexchange of views amabtential synergies.

The VOLTCARroject will maximse its visibility throughdifferent associatios, initiatives and
platforms either at national, regionalEuropean,or international level,in order to multiply the
impact of performed dissemination and communication activities. In this framework, collaboration
will be soughtwith the followinginitiatives:

1. ACEAEuropean Automobile Manufacturgpdssociation) unites Europe® 14 major car, truck,
van and bus makers. Their aim is to pave the way Zeroemission and zerfatality road
transport and for this aimACEA addresses major technolayfts, and the changing mobility
needs of European&\CEA is working towds a new era of mobility in the fields of green & clean,
smat & efficient, and safe & reliable road transpoiACEA acts as one with common industry
positions that alsaeflects the overarching interests of European citizens, transport users and
operators, and auto industry workers.

2. AVERKThe European Association for Electromobili}YERE is the only European association
representing and advocating for electromobility on behalf of the industry, academia, and EV
users at both EU and national levelheyprovide a unique forum for exchanging knowledge,
experience, and ideas on how ttirsulate electromobility throughout Europe.

3. Transport & EnvironmentTransport & Environme@ members are nefor-profit national
organisations with an interest in the environmental and health impadtdransport. T&E
operates as an umbrella orgadion, working towards the advancement of sustainable
transportation practices throughout Europe. This involves advocating for an environmentally
conscious, economically viable, and socially equitable apprtmatransportation.

4. Electric Vehicle Charging Associatidestablished in 2015, the Electric Vehicle Charging
Association (EVCA) is a Aomofit entity that unites stakeholders from various sectors within the
electric vehicle charging industry. Its primary aim is to accelerate the adoption of EVs and the
development of EV charging infrastructure within a clean transportation system. EVCA focuses
on harnessing the forces of innovation, competition, and consurheice to drive swift and
effective progress in the EV market and charging infrastructure deployment.
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5. International Council on Clean Transportatidime International Council on Clean Transportation
(ICCT) is an autonomswonprofit organsaion that operates as a legally recogal entity. It
specialses in delivering technical and scientific assessments to environmental regulatory bodies.

6. Electic Vehicle Initiative The Electric Vehicles Initiative (EVI) is a policy forum comprising
multiple governments, founded in 2010 as part of the Clean Energy Ministerial (CEM).
Acknowledging the potential benefits of EVs, the EVI is committedxfediting the global
adoption of EVs. Its main objectives include gaining a deeper understanding of the policy
obstacles surrounding electric mobility, assisting governments in addressing these challenges,
and serving as a platform for sharing knowledge aformation.

7. EV10(The Climate GroupEV100 is a global initiative that brings together companies that have
pledged to transition their owned and contracted fleets, weighing up to 7.5 tons, tocaB¥s
establisting charging infrastructure for their employees and customers by 2030.

8. ERTRACThe European Road Transport Research Advisory Council (ERTRAC) is the European
Technology Platform (ETP) for Road TranspgBRTRAC is recoggd and supported by the
European Commission.

9. 2Zera The aim of the 2Zerpartnershipis to setan ambitious research programme to accelerate
the transition towards a climate neutral and cleavad transport system antb makea key
contribution to the success of the Green Deal objedive

The main joint activities targeted withther relevantprojects might include the exchange of best
LINF OiiAOSaz SEOKLI y arfaniatbn o joibtdissenfiratiorf éhd dapimunization
events, facilitating social media presence (sharing, followindweeting, etc.) joint educational
activities, joint research activities, shared use of research infrastructsirgell as the preparan of
jointly performed market / industry surveys. An initial list of potential projects for collaboration is
provided inTablel below. VOLTCARonsortium partnerswill select the most relevant projects for
networking activities indicating the possible synergies and topics for discu3$ierCoordinator and
the Dissemination and Communication ManageW@fLTCAPRroject will contact the Coordinators of
the selectedprojectsto discuss potential collaboration with them either from a scientific, industrial
perspective orto organse joint dissemination and communication activitieShe first contact is
scheduled to take place aroundonth 18 of the project followed upby thematic workshops later
on.

Tablel List of relevant projects

Acronym Title Cordis page
MAXIMA Modular AXlal ﬂL.jX Motor for https://cordis.europa.eu/project/id/101096097
Automotive

Innovative emotor
technologies covering-axles
EMTECH and ecorners vehicle https://cordis.europa.eu/project/id/1010960843
architectures for higkefficient

and sustainable -enobility

Novel concept of a low cost,

HEFT high power density and highly

https://cordis.europa.eu/project/id/101096306
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efficient recyclable motor for
next generation mass
produced electric vehicles

EBRT2030

European Bus Rapid Transit |
2030: electrified, automated,
connected

https://cordis.europa.eu/project/id/101095887

ZEFES

Zero Emission flexible vehiclg
platforms with modular
powertrains serving the long

haul Freight Eco System

https://cordis.europa.eu/project/id/10109585€

ESCALATE

Powering EU Net Zero Futurg
by Escalating Zero Emissior|
HDVs and Logistic Intelligenc

https://cordis.europa.euproject/id/101096598

STRENGth_M

Stimulating road Transport

Research in Europe and aroul

the Globe for sustainable
Mobility

https://cordis.europa.eu/project/id/101096253

EMPOWER

Eccoperated, Modular, highly
efficient, and flexible multi
POWERtrain for longaul
heavyduty vehicles

https://cordis.europa.eu/project/d/101096028

COLOSSUS

Collaborative System of
Systems Exploration of
Aviation Products, Services ai
Business Models

https://cordis.europa.eu/project/id/10109712(

PULSAR

PropellingeUropean
Leadership through Synergizir
Aviation Research

https://cordis.europa.eu/project/id/101095395

REFMAP

Reducing Environmental
Footprint through
transformative Multiscale
Aviation Planning

https://cordis.europa.eu/project/id/10109669§

Impact
Monitor

Impact Monitor

https://cordis.europa.eu/project/id/101097011

NEEDED

Next generation datalriven
reference European models
and methods towards silent
and green aircraft operations
around airports

https://cordis.europa.eu/project/id/101095754

INDIGO

Integration and Digital
Demonstration of Low
emission Aircraft Technologie
and Airport Operations

https://cordis.europa.eu/project/id/101096055

AIRSHIP

AUTONOMOUS FLYING SH

https://cordis.europa.eu/project/id/101096487

FOR INTERSLAND AND
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INLAND WATERS TRANSP(

Transformative Digital Air
AVATAR Vehicle with 10T Sensors for| https://cordis.europa.eu/project/id/101096073
Safer Urban Skies

OPEN FAN VALIDATION F(

PANDORA CARBONREE AIRCRAFTS https://cordis.europa.eu/project/id/101096156
Hydrogen Optimized muifuel
HOPE Propulsion system for clean| https://cordis.europa.eu/project/id/101096274

and silEnt aircraft

Medium-range hybrid low
MYTHOS pollution flexifuel/lhydrogen | https://cordis.europa.eu/project/id/101096286
sustainable engine

Bulk rare earth free permanen

REFMAG
magnets

https://cordis.europa.eu/project/id/101069207

Dismantling and recycling Ral
REEPRODUCE _Earth Elements from Eraf- https://cordis.europa.eu/project/id/1010577343
life products for the Europear

Green Transition

5 Disseminationreporting, monitoring and evaluation

TALOS is the leader of Wissemination and exploitatioand thus is responsible foroordinating
dissemination and communication activities. Nevertheless, all project partners are obliged to
contribute to the implementation of relevant actions. Partners are responsible for providing
necessary information about their work and the results achieved actively participatingn the
planning, executiopand reporting of dissemination and communication activities.

5.1 Monitoring and reporting of performed activities

In order to achieve the successful implementation of the dissemination and communication
activities systematic monitoring will be carried out throughout the project. Regular monitoring will
allow the identification of possible risks and deviations from the Dissdiamand Communication

Plan and relevant performance indicators and the timely planning of any necessary corrective actions
to address potential implementation problems. Such an approach will improve the overall
performance of the relevant activities anda&ble a more efficient evaluation.

The monitoring will be performed:
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A. Internally on &-monthly basisvhen partners will be asked to report on all dissemination and
communication activities performed
B. Externally through submission: of
a. Periodic reporting (via SYyGMA platformjuring periodic reporting the relevant
data regarding performed dissemination and communication activities will be filled
in on the project reporting platformand WH activities will be reported in the
Technical Bport
b. Deliverables:

i. D7.2 ¢ Updated plan for dissemination, communication, networking and
exploitation and interim report on performed dissemination,
communication and networking activities (MM18), including draft
exploitation plans

i. D7.3 ¢ Final report @ performed dissemination, communication and
networking activities, including final exploitation plans

5.2 Evaluation operformedactivities

In order toassesghe impact of a dissemination and communication actiuite following must be
evaluated

0 Quantity: volumeg e.g, the quantity of people reached via the dissemination activity
0 Quality: effectivenesg e.g, how convincing the dissemination action was

As for the volumeVOLTCAProject partners will estimate the number of people reached during the
dissemination action.

Regarding the effectiveness, a specific ranking will be used, as showntabkhdelow(specific KPls
are given in Sectioh.3):

RATING PRESENTATION PUBLICATION WEBSITE

LOW Marginal interest, no| No references No site visits, no external links
questions

MEDIUM | Good interest, many Few references Few site visits, limited externa
questions, some new contacts links

HIGH High interest, many question| Many references Many site visits and external link
and appreciations, contact
and following actions
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Based on thiglassificationeach dissemination and communicatiactivity@ impactwill be assessed
and benchmarked towards the puefined KPIs. Accordingly, specific actions will be suggested by
the Dissemination and Communication Manager (TALOS) and the curresgnidiation and
Communication Plan will be updated, if necessary.

5.3 Key Performance Indicators

VOLTCAPRartners have identified a series of Key Performance Indicators (KPIs) that have been set as
targets for dissemination and communication activities. Asc¢brrent deliverable is a live document,
these KPIs will be adjusted based on the monitoring and evaluation of the performed dissemination
and communication actionsna the situation due to the COVID® pandemic or any other
unforeseenevent Asfirst targets, the following KPIs have been defined by the partners:

Activity Key Performance Indicator
Project visual identity (logo) 1
Project brochure (in English) 2
Project poster (in English) 2
Project leaflet (in English) 2
Projectnewsletter (in English) 21yr
Project press release 3
Project presentation template 1

No. of pageviews on project website 4000
No. of unique website visitors 800
No. of followers on Twitter 400
No. of followers on LinkedIn 150
No. of tweets onTwitter 1000
No. of posts on LinkedIn 100
No. of news items published on the website 50
Scientific publications in peeeviewed journals 2 | year
Articles in popular media 3 /year
Scientific conference participations 3 /year
Participation on industrial exhibitions / fairs 3 /year

6 Exploitationactivities

6.1 Introduction

Page29 of 82



[ ({4

Yy = &
NP7

nn

The exploitation plan is a strategic tool for the valorisation of the project results and for the creation
of concrete impact of the project on the stakehold@community and on the market. The plan
collects theproject@ outcomes, the analysis of their features and potentials, the strategy and rules
for their exploitation, the intellectual property issues, and tights management approach.

The identificatiorof the exploitable results is an ongoing process that will run throughout the project
lifetime and beyond. Consequently, the exploitation plan is an evolving report that will be
periodically updated according to the emerging results of the project, thangés in the
stakeholders and their potential during thpeoject@lifetime.

6.2 Objectives

The overall objective of the exploitation plan is to masiathe impact of the project results so that
they can be used and implemented beyond thr@ject@ lifetime. This challenging final goal can be
expressed as a list of sigwals to be reached:

- Reach a synergic approach between communication, disseminatidrexploitation in order
to reach the stakeholders

- Identify the Key Exploitable ResullksERS)f the project and charactesethem

- Identify exploitation routes for the Key Exploitable Results

- Select concrete exploitation measures to ensure that resultsmglet real needs and thus
will be taken up

- Reflect on potential barriers / obstacles / risks and identify contingency measures

- Plan and describe adequate structures safeguarding effective knowledge and intellectual
property management, helping to createapture and manage research results

6.3 Methodology

TheVOLTCARXploitation strategy is built on a welefined methodology that assists the partners to
maximie the use of the project results. Thexploitation ains to make use of the results by
recognisinghe exploitable results and their stakeholders. Exploitation can be commercial, societal,
political or for improving public knowledge and action and it can also include recommendations for
policymaking or standardisation activities. Project partners eaploit the results themselves or
facilitate exploitation by others (e.g., making results available under licenses). Exploitation is a clearly
valuedriven process in the sense that it generates revenues if there are customers available to pay
for the newtechnologyproduct, it fulfils existing gaps and increases tirganisatior® distinctive

skill set and improv&processes, quality, policies, standards, etc. The results can also be used in
further research activities.

TheVOLTCAEBXploitation methodology is based on a festep approach:
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To be included in D7.1 (M6)

|
Identification ‘

e List of KERs
*Partners
*Leader

To be included in D7.2 (M18)

To be included in D7.3 (M36)

R

Characterisation ‘ Risk assessment ‘ Action plan & roadmap

*Description of
KERs

!

|

I

!

I

! *Risks
*Commercial !

I

I

|

I

!

*Barriers

*Short-term
*Long-term
*Non-comm.

Identification: a list of Key Exploitable Results is prepared, together with the first intention of the
partners for commercial and necommercial exploitation, as well as the partners involved
(either as owners or as partners interested in exploitation). Template table:

Draft list of the Key Result f/pe
Exploitable Results

Partner(s)
interested in non
commercial
exploitation

Partner(s)
interested

in commercial
exploitation

for VOLTCARroject
(GA)

Possible categories for trmlumnd w S & dzfzi G & LIS ¢

Result type:

Scientific discovery, model, theory

Product {(new or improved)

Service (new or improved)

Industrial process (new or improved)

Business model (new or improved)

Design (new or improved)

Method, material, technology, design (new or improved)
Policy recommendation, guidance, awareness raising, advocacy
Event (conference, seminar, workshop)

Qualified personnel (qualified personnel exchanges)
Learning and training (learning modules, curricula)

New or improved infrastructure or facilities

Other

Charactesdion: description of each KER, together with some specific features either for
commercial or for norcommercial exploitation (or both). Template tables:

2 Categories taken from thearticipant Portaf Continuous Reporting section
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Problem Describe the problem of your potential users (epgople, companies, organisation
industry, etc.) you are addressiltgKk SaS LR G Sy GAlf dzaSNA |

Alternative Describe how the potential usersustomers have solved the problem so far
solution
Description Describe your result and/or solution

IPR management | Describe the background (type / partner) and foreground (type / partner) involved
the conditions of use. Describe any patent search, freedorpamate analysis performed

Unique Value
Proposition

Describe the competitive advantages and the innovative aspects. What does
solution do better, what are the benefits considering what your users/customers
how does your solution solve their problem better than alternative solutions,
distingushes the KER from the competition / current solutiofg&ue Propositior]
Canvas is available to help)

Target market

Describe the market in which your product/service will be used / can compete. W
your target market? Who are the customer segments?

Early adopters

Early adopters are the customers you are willing to address first. They are usuag
ones that feel the problem harder than all others.

Competitors

Who are your competitors? What are their strengths and weaknesses?

Go to market

Howwill the KER be usdde., made available to customers)? E.ganufacturing ofa
new product, service provisiondirect industrial use, technology transfer, licern
agreement, etc.

Technology
Readiness Level an
Timing

What is the current TRL levéihat is the time to market (i.ereaching TRL9 + produ
development)?

Impact In what area do you expect to make an impact?

Needs What needs might be solvadet thanks to this KER? What are thenefits for the target

audience / potential users?

Outputs What outputs will be created?
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Accessibility

Where will the outputs be made available during and after the project?

Target audience

Who are the potential users of your results?

C. Risk assessment: a preliminary risk analysis will be performed with the help of Boston matrix grid

that analyses the risk grade in relation to the succeshefintervention. The result of thédsk
gradeQis the product of the impact of any given riskdattne probability of that risk occurring. In
relation to the grade of success of intervention the grid shows whether a risk can be controlled
or rather should be taken seriously, since it could significantly impact on the success of any
particular potentid exploitable result. This risk assessment will be performed towards the end of
the project for the final list of KERs. Example risk grades:
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Risk Grade

Risk Grade

. Action plan & roadmap to be prepared for each KER and for each partner. The plan will include
actions to be exeuted shortterm (up to 12 months after the end of the project) and letegm

(1-3 years after the end of the project). It will also include the roles of the partners involved and
the list of milestones and KPIs to be used for monitoring the implementafidime actions. From

the financial perspective, a cost estimation and projected revenues will be included for the
commercially exploitable KERs together with the resources needed to bridge the investment
needed to increase the Technology Readiness Level.

6.4 KeyExploitableResults

Key Exploitable Results are the outputs generated during the project which can be used to create
impact, either by the project partnersr ooy other stakeholders. Project results can be reusable and
exploitable as such (e,ginventions, prototypes, services), or elements (knowledge, technology,
processes, networks) that have potential to contribute for further work on research and innovation
The following table includes the KERs identified forMli. TCARroject at M6. This is a draft list that

will be evolving until the end of the project. The final list of KERs will be presentedin D7.
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1 A lowrREE and higbpeed
PMaSynRNMVith integrated new
rotor construction and cooling
system for traction motor
applications

2 Holistic digital platform for life = KUL, UL, Bosch
(owner of subresult
of the digital
platform)

cycle of motor

3 Digital threads internal concept UL
with 1/O communication
structure

LUT, BWSE

DAN, BWSE, BOSCH: commeseiali
the motor and cooling technologies
LUT, BWSE, KRNU: patenting
KRNUcommercial projects on cooling
circuit system

UL: spiroff company,
commercialisation, integration to
industrial software,

BOSCH, DAN, BWSE:
commercialsaion

SISW: new features relevant for our
Simcenter software and (retime)
testing tools

VTT: commamial projects, software
product development

UL: spiroff company,
commercialisation, integration to
industrial software,
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LUT: scietific publications, 1,2,6,7
further research, educationa
material

KRNU: scientific publication:

further research, new

material for BSc, MSand

PhD educational programs

KUL.: scientific publications, 1,2, 3,7,6, 11
educational material for BSc

MSc and PhD programmes,

spinout leverage research

projects within the

automotive industry

LUT: scientific publications

UL: scientific publications,
eduational material, further
research

VTT, UL: scientific

publications, further

research

KRNU: scientific publication:

new material for BSc, MSc

and PhD educational

programs

UL: scientific publications, 1,2,3,7,11
educational material, further
research
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Multi-physical digital twin UL
composed of digital threads

A stamping process and
optimised lamination stacking
techniques for lower cost and
higherefficiency and power
density electric motors

Enhancing reusing and recyclir VTT, UL, BWSE
of rare resources with new

designs, materials, dismantling

processes, and repurposing

chains

Demonstrated Nextgen motor BWSE
combined withconverter, gear
and a virtual vehicle

Final event and dissemination n/a
based on the demonstrator
Magnet coating for recyclability VTT, UL, BWSE

UL: spiroff company,
commercialisation, integration to
industrial software,

BWSE,

HIDRIA: new commercial projects wit
customers in EV/HEV

VTT: in case applicable in associatiol
with magnet recycling, patenting,
commercial projects.

VTT: patenting, commercial projects
UL: commercial projects, patenting
Kolektor: turnover growth
BWSECommercial projects

BWSE, DAN: commercsation
Siemens: new features relevant for ol
Simcenter software and (reéime)
testing tools

VTT: commercial projects

n/a
VTT: commercial projects, patenting

BWSE: Commercial projects
UL: commercial projects, patenting
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UL: scientific publications,
educational material, further
research

VTT: in case applicable,
scientific publications

VTT, UL: scientific
publications, further
research

LUT: scientific publications
KRNU: scientific publication:
further research, new
material for BSc, MSand
PhD educational programs
VTT: scientific publications,
further research
LUT:scientific publications,
educational material, further
research

KRNU: new material for BSc
MSc¢ and PhD educational
programs

ALL partners: final event ant
dissemination

VTT: scientific article

UL: scientific publications,

* X %

* *
* *
* *

* 4 %

1,2,3,7,11

21317

4/5, 6

2/3/12

8/9

2/7,4,6
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10 E-machine emulator UL UL: spiroff company, UL: scientific publications, 1,2, 3,6, 7,11,
commercialisation, integration to 12
industrial development and
production chain

Result typs (categories taken from the Participant Portal, reporting)
1. Scientific discovery, model, theory
2. Product (new oimproved)
3. Service (new or improved)
4. Industrial process (new or improved)
5. Business model (new or improved)
6. Design (new or improved)
7. Method, material, technology, design (new or improved)
8. Policy recommendation, guidance, awareness raising, advocacy
9. Event (coference, seminar, workshop)
10. Qualified personnel (qualified personnel exchanges)
11. Learning and training (learning modules, curricula)
12. New or improved infrastructure or facilities
13. Other
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7 Market outlook

7.1 Electric Motor Markek

3 Fortune Business Insights. (2021). Electric Traction Motor M&izet, Share & COVID Impact Analysis, By

Type (Alternate Current Motor (AC Motor), Direct Current Motor (DC Motor)), By Power Rating (Below 200 kW,
200 kW to 400 kw, Above 400 kW), By Application (Automotive (Battery Electric Vehicles (BEifs}H i)

Electric Vehicles (PHEVs), Hybrid Electric Vehicles (HEVS)), Industrial, Oil & Gas, and Others), and Regional
Forecast, 2022028. https:// www.fortunebusinessinsightsonyindustry-reports electrictraction-motor-
market101711

Global Electric Drives Market 2021 to 2026 (CAGR of Over 4.6% Expected During the Forecast Period). (2021,
February 9). GlobeNewswire. Retrieved from https://www.globenewswire.com/fr/news
release/2021/02/09/2172004/2124/en/GlobalElectricDrivesMarket-2021-t0-2026-CAGRf-over-4-6-
ExpectedDuringthe-ForecastPeriod.html

GlobeNewswire. (2023, January 18). Electric Motor Market Size Worth USD 181.89 Billion Globally by 2028 at
7.0% CAGR. GlobeNewswire. https://www.globenewswire.com/news
release/2023/01/18/2590593/0/en/Electridlotor-Market-SizeWorth-USD181-89-Billion-Globallyby-2028
at-7-0-CAGR.html

Grand View Research. (n.d.). Electric Motor Market. Grand View Research.
https://www.grandviewresearch.com/industrgnalysis/electrienotor-market

International Energy Agency. (n.d.). About IEA. Retrieved January 30, 2028itfreriwww.iea.org/about/
IndustryARC. (n.d.). Light Duty Vehicle Market Research Report: By Vehicle Type (Passenger Car, LCV), By Fuel
Type (Gasoline, Diesel, Electric), By Region (North America, Europe, APACGRt®AI)IndustryAnalysis and

Growth Forecast to 202%ttps:// www.industryarccony Research ightDuty-VehicleMarket-Researct601144
Reportinker. (n.d.). Global El&ic  Vehicle (EV) Motor Market. Retrieved from
https://www.reportlinker.com/p06383377/GlobaElectricVehicleEV\Motor-Market.htmlutm_source=GNW

Yahoo Finance. (2023, January). Electric aircraft market size to reach $170 billion. [Press Release].
https://finance.yahoo.com/newstlectricaircraft-marketsizereach170000103.html

Interact Analysis. (2023, January). Low Voltage AC Motor Market Grew in 2022. Automation.com.
https://www.automation.com/enus/articles/january2023/low-voltageacmotor-marketgrew
20227listname=Automation%20&%20Control%20News%20&%20Articles

Research and Markets. (n.d.). Industrial tbks MarketGlobal Industry Trends [Press release]. Retrieved from
https://www.researchandmarkets.com/reports/5642338/induigl-motors-market-globatindustry-
trends?utm_source=Cl&utm_medium=PressRelease&utm_code=n9vvix&utm campaign=1813941+
+Insights+on+the+Industrial+Motors+Global+Market+to+2027+
+Rising+Utilization+of+Electric+Motors+in+Industrial+Processes+and+AuxilsaeymsSyDrives+Growth&utm
exec=jamu273pranotors?w=5

ReportLinker. (2019). Motor Lamination Market by Application, Material, Technology, Motor Type (ICE,
Electric), & Region Global Forecast to 2023ittps://www.reportlinker.com/p05748097/MotorLamination
Market-by-ApplicationMaterial TechnologyMotor-Type-ICEElectricVehicleAnd-RegionGlobatForecast
to.html?utm_source=GNW

https:// www.mordorintelligenceconvy industryreports europedronesmarket

Future Market Insights. (2021). Electrical Digital Twin Market: Global Industry Analysis2(@@)6and
Opportunity Assessment (202031). https://www.futuremarketinsights.com/reports/electricaligitaktwin-

market

Piromalis, D., & Kantaros, A. (2022). Digital twins in the automotive industry: The road toward ptiigsiahl
convergenceApplied System InnovatioB(4), 65:https://www.mdpi.com/25715577/5/4/65
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According to the Fortune Business Insight report, the popularity of electric cars has grown over time
as a result of growing concerns about greenhouse gas emissions. To tlessehance on internal
combustion engines anth decrease carbon emissions, nyanations and leaders are promoting e
mobility. The demand for electric traction motors is being driven by the use of these motors in
numerous uses, including railways, trams, metros, EVs, elevators, and conveyors. The market for
electric traction motorsis expected to expand as-reobility adoption rises and environmental
worries expand.

Electric traction motor sales are divided into three categories: type, power rating, and application.
Particularly in the rail and electric car industries, AC electritibia motors are predicted to rule the
market. Power ratings are divided into below 208/, 200kW - 400kW, and above 40R0W. The200-

KW electric traction motor is expected to be in high demand due to increased investment in the
transportation sectors, sth as monorail, tram, metro, railway, and electric vehicles. Railways,
electric vehicles, elevators, and conveyors are just a few of the many uses where electric traction
motors are used extensively. The demand for electric traction motors might be iectdas the
growth of mass transit systems like metros. However, fluctuating prices for raw materials like copper,
aluminium magnets, etc. and high traction motor expenses could limit growth. ABB, Alstom,
Siemens, Bosch, Nidec Motor Corporation, AmetekyJdtey 9f SOGNR OX ~1 2RI
Traktionssysteme\ustria, Mitsubishi Electric Corporation, Kawasaki Heavy Industries, Ltd., and Vem
Group are important industry participants for electric traction motors.

United States, Canada, Brazil, and Mexio® promoting clean energy sources, which is increasing
consumer demand for electric vehicles. The demand for electric traction motors is expected to
increase with the growth of railway networks and metro systems. The cost of electric vehicles has
decreasé as a consequence of technological and scientific advances. To reduce carbon pollution,
European nations like Germany, the UK, Italy, and Spain are embraniodility. Europ@ welt

known car manufacturers are shifting their focus to thenebility marlet, potentially boosting the
electric traction motor market in Europe. The demand femebility is being driven by urbasgion

and industriakaion in emerging countries like China, India, Japan, and Southeast Asia, and
government plans to promote-mobility are expected to increase demand for EVs. India and China,
which have the largest railway networks, are planning to invest heavily in metro transportation,
which could drive demand for electric traction motors in the Asia Pacific region.

According toa Fortune Business Insights study, the global electric motor market will increase from
$113.14 billion in 2021 to $181.89 billion by 2028, with a CAGR of 7.0% from 2022 to 2028. Increased
use of electric motors in the heating, ventilation, and air conditig (HVAC) industry as well as
technological developments like permanent magnet motors, variable frequency drives, and high
efficiency motors are some of the factors contributing to the growth. Increased use of electric
vehicles and renewable energy soesclike wind power, which need electric motors to generate
electricity, are also contributing factors to the rise.
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The market is expanding as a result of rising government incentives for green vehicles, rising
consumer knowledge of these vehicles, improesits in electric motor technology, and longer
operational and lifespan thanks to better insulation materials. Fans, pumps, compressors, machine
tools, home appliances, electric cars, HVAC systems, power tools, and automated robots are just a
few of the use for which electric motors are used. Due to their long working life, low maintenance
requirements, energygaving features, and capacity to withstand fluctuating voltages,-éifitiency

motors are widely used. Brazil, théS Argentina, China, and Indi@e significant markets for energy
efficient goods in both the industrial and agricultural sectors.

The demand for energgfficient electric motors is growing due to increasing electricity prices and
strict electricity consumption regulations. Thearket is moving towards more efficient systems, but
high cost and lack of awareness are hindering its growth. Electric motors, being more energy
efficient, are increasingly being adopted in electric vehicles. Cons@gerwing concern for the
environmentand energy savings is driving the demand for these products. However, the high initial
cost of electric motors may impede growth in the market. Nevertheless, the need for low energy
consumption and improved efficiency products will likely drive demandefectric motors in the
coming years.

According to Grand View Research report, the Alternating Current (AC) motor segment dominated
the electric motor market in 2020, accounting for 70.7% of the market revenue. The popularity of AC
motors is due to their gtensive applications and their usage in HVAC equipment. The growth of the
segment has been driven by the increase in electric vehicle sales and the need for highly efficient and
low-cost electronics. On the other hand, brushless Direct Current (DC) materslso gaining
popularity due to their low maintenance cost and use in adjustable mirrors, sunroof systems, and
other vehicle features. Meanwhile, the hermetic motor segment is expected to grow at the highest
rate (7.0%) from 2021 to 2028 due to its ead handling, low maintenance needs, and suitability for
HVAC applications.

The motor vehicle segment dominated the electric motor sales market and accounted for 40.5% of
the revenue in 2020. This is due to the increased use of electric motors in theatinve industry.

The growth is driven by the rise in electric vehicles, which require a large number of electric motors,
as well as advancements in last and efficient electronics and permanent magnetic materials. The
HVAC equipment segment is expectedyrow at a CAGR of 8.0% from 2021 to 2028, driven by rising
applications in residential and commercial buildings. The use of electric motors in heavy industrial
equipment and agricultural machinery and vehicles is also contributing to the market growth,
especially in countries with large agricultural populations like Brazil, India, Sri Lanka, and Vietnam.

In 2020, Asia Pacific accounted for the largest share of the electric motor market revenue, 48.6%,
driven by advancements in agriculture and investmeantsndustrialsaion in countries like China,

India, South Korea, and Australia. The region is also boosted by the production and sales of electric
vehicles and the presence of major Original Equipment Manufacturers (OEMs) such as Honda,
Hyundai, Toyotandustries, and Nissan. The market in Asia Pacific is expected to have the highest
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CAGR of 7.8% from 2021 to 2028. Europe and North America also held a significant market share in
2020, with a growing demand for premium efficiency motors in HVAC, induapmications, and
electric cars. The electric motor market is expected to see growth opportunities in Latin America and
the Middle East and Africa, due to increased government funding and demand from industries such
as oil and gas, mining, and construatio

The electric motor sales market has numerous players of varying sizes globally. These companies are
putting a lot of emphasis on R&D projects to enhance the efficiency of their offerings. The intense
competition in the market has led manufacturers todst in product development to better cater to

their customersheeds. Through their R&D efforts and continuous innovation, they aim to produce
highrvalue products at an economical cost to gain a competitive edge in a market that is sensitive to
prices. Sme of the welknown players in the market include Baldor Electric Company, Ametek,
Franklin Electric, and Asmo.

According to fortune Business Insights report in 2018, the electric motor market size in Asia Pacific
was $38.51 billion. The region is expette see significant growth in the coming years due to the
increased commercia#ion and industriakaion in countries such as Indonesia, Australia, Japan,
India, and China, particularly in China where there are plans to invest and improve the degl@ymen
electric vehicles to reduce emissions and achieve global goals. China has implemented several
regulations and policies, such as the nggheration Al development plan, Internet plus strategy,
made in China 2025, and intelligent manufacturing plan622020, to boost the growth of its
industrial sector. The electric motor market is dominated by various companies of varying sizes, with
the goal of increasing sales and establishing a strong position in the market through investment and
acquisitions.

Motor Lamination

With a 4.7% CAGR, it is expected by ReportLinker (2019) that the market for motor lamination will
increase from $21.9 billion in 2022 to $27.6 billion in 2027. Rising vehicle sales, advancements in
autonomous vehicles, and sales of luxurhietes are the main drivers of this increase. Additionally,
comfort application motors, which are used for activities like adventure tourism and agricultural field
touring and require additional accessories like electric power steering and powered seats, a
expected to make up the largest section of thetaitkain vehicle motor lamination market. The
market for comfort motors will be driven by technological advancements and rising demand for
balanced luxury. Bonding technology is expected to have theedargharket share in motor
lamination manufacturing during the forecast period due to its ability to eliminate the need for rivet
joints or welding, which reduces interlaminar loss.

The popularity of bonding technology for motor lamination manufacturingnéseasing due to its
excellent thermal conductivity and noiseless operation. The techn@odgvelopment, including
custombed requirements and innovative techniques, is driving its demand. Precision Midi®@
innovative lamination bonding techniquehich uses photoresist as a bonding agent during chemical
etching, provides insulating properties and is more edffctive than traditional bonding and
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welding. The adoption of advanced vehicle features is expected to increase the demand for bonding
technology.

The motor lamination market in Asia Pacific, which is the largest and fagt@sing market for this
technology, is driven by the need for more advanced systems in cars. This demand is mostly caused
by premium vehicles with advanced systems thely rin motors. Due to the strict emission rules in

the area, the market for electric motor systems is expected to grow. China is investing in more
advanced technologies for motor control, and OEMs are becoming more interested in motor
laminations that carbe made to fit their needs. Because of this, the A&d&ific region is expected to

see a lot of growth in the motor lamination market over the coming years.

Electricalmotor digital twin

Future Market Insights predicts that the Electric digital Twin Mavd grow at a CAGR of 12.5%
from $900 million in 2021 to $3.13 billion in 2032. As the distribution of renewable energy sources
becomes less centrakid, there will be a big need for electrical digital twin. The growth of the market
could be sped up byhe development of advanced technologies that can be used in digital twin
applications. The automotive industry has changed dramatically over time as consumer needs grow
and new technologies are constantly entering the field. The industry retains sone tedditional
infrastructure while being constantly enriched with emerging digital services based on sensors and
devices utiking artificial intelligence, which operate mainly after the product enters the market. The
involvement and importance of Digitalwins in the improvement of the vehicle aid in its life cycle
added value and also in the optised design of future vehicles.

Applications

IndustryARGestimates that the market for lighduty vehicles will be developed at a compound
annual growth rate (CAGR) of 9.1% from 2020 to 2025 and be worth $560 billion by 2025. The market
is expected to grow as a result of these vehi¢lesiuced air pollution asvell as the growing
popularity of electric lightuty trucks, which is being fuelled by stringent regulations targeted at
reducing vehicle emissions. The passenger vehicle segment represented 28% of the market in North
America in 2019, which held the lag share at 39%. Special Utility Vehicles (SUVs) are in high
demand, which is helping the industry, but it is being hindered by the rising cost of raw materials.

The market for lightluty vehicles has been segmented into several groups, including piokckst

SUVs, vans, and passenger cars. In 2019, the passenger car segment held a 42% market share. This
segmen@ rise can be attributed to the use of passenger cars in the tourism sector as well as
government regulations encouraging thlievelopment of fuekfficient and lowemission vehicles.
Emission standards like European Emission Standards, Corporate Average Fuel Economy, and Federal
Motor Vehicle Safety Standards are playing a significant role in promoting the manufacturing of
passemger cars with low emissions, which in turn is driving the overall market growth during the
forecast period.
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Due to its affordability and lower emissions than diesel vehicles, gasoline held the biggest share of
the market for lightduty vehicles (LDVs) at7% in 2019. Due to the rising demand for high
performance and emissiefiee cars, the electric sector is expected to have the highest CAGR of
14.3% over the forecast period. Government programs, technological advancements, and customer
incentives are fuelhg the rise of the electric market. Regulations and low emission zones have been
enacted in France, China, and Norway to reduce vehicular emissions, which is expected to increase
demand for electric vehicles.

North America, South America, Europe, ARific, the Middle East, and Africa were among the
areas that made up the market feight-duty vehicles. Due to the rising adoption of electric vehicles
and government initiatives supporting their growth and infrastructure for charging, North America
held the largest market share in 2019 (39%), which can be attributed to these factors. Due to the
quick growth of the ecommerce sector in nations like China, India, and Japan;P&sific is
predicted to have the highest CAGR of 16.2% during the forecastAdditionally, due to the
implementation of stringent regulations intended to reduce vehicle emissions, there is an expected
rise in demand for electric vehicles in this area. Due to less traffic on the roads, small cars and Special
SUVs are becoming moradimore common, which benefits the market for lighity vehicles. The
passenger car industry, which is the most popular method of transportation in developed countries
and is growing in popularity in developing countries due to higher per capita incoasebéen
stimulated by vehicle financing.

Governments all over the world are enforcing laws and standards like Emission Standards, Corporate
Average Fuel Economy, and Federal Motor Vehicle Safety Standards to encourageidsion cars.

The market for lighduty vehicles is expected to grow between 2020 and 2025 as a consequence of
the rising demand for lovemission vehicles. The cost of raw materials like iron, steel, and plastics is
rising, which is increasing production costs and overall product prid@s. will eventually impede
market growth from 2020 to 2025. To maintain their market positions, major players in the Light
Duty Vehicle market landscape, such as BMW AG, Daimler AG, Fiat Chrysler Automobiles N.V., Ford
Motor Company, General Motors CompartHonda Motor Company, Ltd., Hyundai Motor Company,
Nissan Motor Company, Ltd., Subaru Corporation, and Toyota Motor Corporation, use tactics like
product launches, acquisitions, and R&D. For example, Tata Motors announced the release of the
Intra in May2019, a twetonne-plus LCV designed to boost revenue in the light commercial vehicle
segment. In June 2020, major players, including Remiaian, Volkswagen, and Daimler, revealed
plans to work together to create shared platforms for lighity and passnger vehicles in order to

cut development costs and lead times.

According to ReportLinker, the electric vehicle motor market is projected to grow at a CAGR of
20.87% from 2022 to 2027, reaching a market size of $14,492.96 million by the end of thetforecas
period. The growth of the electric vehicle motor market is driven by factors such as the rising sales of
EVs, the decrease in the cost of lithiom batteries, and the increasing distance that EVs can travel
on a single charge. The electric aircraft kedrsize was $7.80 Billion in 2021 and is projected to grow

at a CAGR of 15.5% during the forecast period, according to a report by Emergen Research.
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7.2 Magnet Market

Grandview Research predicted that the global market for magnetic materials woulduss\&29.30

billion in 2021 and grow at a rate of 5.7% per year from 2022 to 2030. The rising demand for
magnetic materials in the automotive and electronics sectors is wHatlbngthe expansion of this
market. Numerous goods, including motors, transier cores, electromagnets, generators,
microphones, speakers, magnetic separators, and others, use magnetic materials. They are essential
for the mechanical to electrical power conversion process, signal transmission, power adaptation,
magnetic field screning, analog and digital data storing, permanent magnets, and quantum devices.
The market for magnetic materials is expected to increase as a result of the United States
governmenf goal to achieve net zero carbon emissions by 2050. Additionally, boteglizally and
internationally, there is expected growth in demand for permanent magnets, which are used in
advanced motors and drive systems in consumer and commercial electronics.

Due to escalating investments in the energy industry, the demand for ntiggnaterials is expected

to increase dramatically on a global scale. The demand for magnetic materials is being driven by the
use of magnets in renewable energy technologies like wind turbine generators, hybrid electric
vehicles, and battery transactionators. However, the mark& high reliance on the importation of
magnetic components from other countries could impede its expansion. The recent effects of the
global health crisis on the energy sector, including project cancellations and delays, asénicrea
retroactive rent bills, and others, have presented a muiiilion-dollartask for the sector.

4 Grand View Research, Inc. (2023). Magnetic materials market analysis. Retrieved January 30, 2023, from
https://www.grandviewresearch.com/industrgnalysis/magnetignaterialsmarketanalysismarket

Grand View Research, Inc. (2023). Permanent magnets industry. Retrieved January 30, 2023, from
https://www.grandviewresearch.com/industrgnalysis/permanenmagnetsindustry

Expert Market Research. (2021). Neodymium Iron Boron Magnet Market Size, Share, Price, Trends, Growth,
Analysis, Key Players, Outlook, Report, Forecast 20205,
https://www.expertmarketresearch.com/reports/neodymiufinon-boron-magnetmarket

IMARC Group. (®21). Soft Magnetic Materials Market: Global Industry Trends, Share, Size, Growth,
Opportunity and Forecast 2022026.https://www.imarcgroup.com/softmagneticmaterialsmarket

Grand View Research. (2021). Soft Magnetic Materials Market Size, Share & Trends Analysis Report By Material
(Cobalt, Iron), By Application (Alternators, Transformers), ByusadAutomotive, Electronics), By Region, And
Segment Forecasts, 2020 2027. https://www.grandviewresearch.com/industrgnalysis/softmagnetic
materialsmarket

MarketsandMarkets. (n.d.). Rare earth meteésycling market worth $422 million by 202&xclusive report

by MarketsandMarkets. PR Newswire. https://www.prnewswire.com/neeleases/rarecarth-metals
recyclingmarketworth-422-million-by-2026---exclusivereport-by-marketsandmarket801506581.html

Rzos, V., Righetti, E., & Kassab, A. (2022). DEVELOPING A SUPPLY CHAIN FOR RECYCLED RARE EAR
PERMANENT MAGNETS IN THE EU.

Adamas Intelligence. (2021). Recycling Rare Earth Magnets: Towards a Circular Economy by 2030.
https://www.adamasintel.com/recyclingare-earth-magnets2030/
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In terms of application, the automotive and transportation sector held the largest revenue share
(36%) in 2021 and is expected to continue, with Motor ddp@sed company Suzuki announcing a
$1.3 billion investment in its India electric vehicle and battery plant. The growing investment in green
energy and electronics is also expected to spur demand for magnetic materials. The Asia Pacific
region dominated te market with a 66% revenue share in 2021, due to the high production of
automobiles and electronics in China, India, and Japan. Meanwhile, Europe is likely to observe
growth due to the governme@ investment in wind energy. The magnetic materials maidkaighly
competitive, with various small, medium, and large companies, focused on integration across the
supply chain and inorganic growth strategies like mergers and acquisitions. Investments in magnetic
materials production are forecasted to benefit teapply, with Quadrant announcing plans to build a
permanent magnet manufacturing plant in the US. Major players in the market include Daido Steel,
Hitachi Metals, TDK Corp, TDK Corp, -8t8n Chemical Co. Ltd, Molycorp Magnequench, Lynas
Corporation Ltd,Arnold Magnetic Technologies Corporation, Electron Energy Corporation and
Tengam Engineering, Inc.

According to a Grandview Research report, the global permanent magnets market was valued at
$19.14 billion in 2021 and is expected to grow at a CAGR off&oa¥2022 to 2030. This growth is
attributed to the increasing adoption of renewable energy sources such as wind and solar energy.
Permanent magnets are used in wind turbine generators to improve their efficiency and rare earth
magnets, specifically Neoahyum Ferrite Boron (NdFeB), are widely used due to their reliability and
reduced maintenance costs.

In the US the demand for rare earth magnets is expected to grow faster than ferrite magnets due to
their widespread use in higbnd applications such asbotics, wearable devices, electric vehicles,

and wind power. The growth of the electric vehicle market in tHe driven by major players like
Tesla, Chevy, Nissan, Ford, Audi, and BMW, among others, has led to a rise in the demand for
neodymium magnets. évever, theUSfaces a challenge due to the limited number of permanent
motor magnet manufacturers in the country, resulting in a significant import of automotive parts,
including electric motors, from China. The trade war with China and its threat toffcii$ supply of

rare earth and associated products to thiSpresents a significant challenge. To reduce its reliance

on rare earth materials, th&JSgovernment has taken steps such as funding mining projects, which
are expected to strengthen the raw nwatal supply for the domestic industry.

Ferrite magnets dominated the market in 2021, accounting for over 80.6% of the market share. They
are primarily used in motor applications, with over 65% of the total volume beingedtiin this

sector. Themain applications of ferrite magnets are in automotive motors, appliance motors, HVAC
motors, and industrial & commercial motors, estimated to be 18%, 14%, 13%, and 12% respectively
in 2020. Other applications include loudspeakers, separation equipmengnélis Resonance
Imaging (MRI), relays & switches, and holding & lifting. The selengelst material segment is
projected to be Neodymium Iron Boron (NdFeB), which is expected to grow at a fast pace in terms of
volume and revenue over the forecast periddis type of magnet is witnessing significant growth in
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the motors of electric and hybrid electric vehicles, wind power generators, air conditioning
compressors & fans, and energy storage systems.

The Asia Pacific region dominated the permanent magnetkenan 2021, accounting for 76.0% of

the total volume. This was due to the presence of numerous manufacturers in China and the growth
of the electronics and automotive industries in countries such as China, Japan, and South Korea.
Europe is expected to lobeme the secondlargest market by2030 buthas faced challenges due to

the economic slowdown and political uncertainties. The C&lpandemic had a significant impact

on the North American market, causing a decline in the GDP by at least 7%. The MgtdbndE

Africa region also experienced a decline in revenue in 2020 due to deflation. The global market is
fragmented with a concentration of players in China and vendors are focused on developing high
performance products for industries such as aerospatefence and automation. Some of the
prominent vendors in the global permanent magnets market include Adams Magnetic Products Co.,
EarthPanda Advance Magnetic Material Co., Ltd., Arnold Magnetic Technologies, Daido Steel Co.,
Ltd., Eclipse Magnetics LtdElectron Energy Corp., Goudsmit Magnetics Group, Hangzhou Permanent
Magnet Group, Magnequench International, LLC, Ningbo Yunsheng Co., Ltd., Ninggang Permanent
Magnetic Materials Co., Ltd., SHitsu Chemical Co., Ltd., TDK Corporation, Thomas & Skimner,
Vacuumschmelze GMBH & Co. Kg, Ugimag Korea Co., Ltd., SsangYong Materials Corp., and Pacific
Metals Co., Ltd.

Neodymium Iron Boron Magnet Market Size

According to the Expert Market Research 2021 report, the market for neodynamiboron
magnets issegmented into six industries, including the automotive, electronics, power generation,
medical, wind energy, and other industries. The market had a value of about $12.5 billion in 2020,
and between 2021 and 2026, it is expected to increase at a CAGRafhitting about $19.3 billion.

The neodymiuriron-boron magnet industry, which is dominated by China due to its high demand
from important enduser sectors and monopoly over raw materials, is driven by the growth of the
energy harvesting sector. Aftehe¢ United States and Europe, Japan is the sedampbst market.
Neodymium magnets are finding more industrial uses, there are few alternatives, and there are
government efforts to use green technologies to cut greenhouse gas emissions, all of which are
driving the industry. Power tools and elecaicmachines which require strong, compact, and
permanent magnets, frequently use NdFeB magnets, which are strong rare earth magnets. Despite
their reduced curie temperature and oxidation susceptibility, theyehavwstrong magnetic field and

are stable.

The growth of the global neodymiuiron-boron magnet market ifuelled by the magnetic strength

and miniatursdion of equipment in both existing and emerging applications. Government initiatives
to lower greenhoge gas emissions have also aided in the expansion of the industry. The industry has
also been helped by the growing use of neodymiwom-boron magnets in a variety of fields, such as
defence automotive, electronics, and medicine. The applications ofdhraagnets are nevertheless
constrained by issues like low Curie temperature, high expense, and susceptibility to oxidation.
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Soft magnetic materials

According to IMARC Group (2021), the market for soft magnetic materials hit $27.6 billion in 2021
and is expcted to increase at a CAGR of 8.3% from 2022 to 2027, rising to $43.8 billion. Soft
magnetic materials are functional elements for measuring magnetic fields, electric current,
displacement, and mechanical stress because they have high permeability, éogweoforce, tiny
hysteresis loss, and high saturation magsaion. Inductors, motors, engines, and transformers all
frequently use them. Soft magnetic materials are in high demand in the energy and power industry
and the automotive industry worldwide ug to factors such as growing population, rapid
infrastructure development, and increasing manufacturing activities. This is also attributed to the
rising usage of advanced automotive components, such as alternators, gearboxes, induction coils,
and antennacores. Furthermore, the market for soft magnetic materials is being driven by the
growing adoption of electric vehicles and innovations in renewable energy development.

Grand View Research (2021) states that because of the rising demand for motorseacenigty of
applications, particularly in medical equipment, and the expanding power distribution industry, the
soft magnetic material market, which had a value of $19.23 billion in 2019, is expected to grow at a
CAGR of 3.9% from 2020 to 2027. The dgyaknt of the market is also beirigelledby innovations

in the production of medical equipment, electric vehicle manufacturing, power transmission, and
NBySglofS SySNHE AYAUAlFIGAGSad ¢KS 9dzNRLISIY Ly@sS
international energy efficiency and renewable energy initiatives in 2019. The demand for soft
magnetic materials in the US is also being driven by the n@tiomanufacturing of motors,
transformers, and generators. For example, Hy@uwébec made an investment $85 million in July

2019 to support Dana TN& expansion into the electric engine market. Due to their beneficial
qualities, such as minimal coercivity, high permeability, and corrosion resistance, soft magnetic
materials are in high demand. They are mnty utilised in electrical networks and in projects
involving relays, inductors, and electromagnets. Dana TM4, a joint venture company that designs and
manufactures electric motors, is a major player in this market.

Motor demand is expected to increases a result of population growth, the development of the
infrastructure, and increased industrial activities. The power industry is a significant user of motors.
India@ power demand increased by 8% in 2018, and efforts by the government to increase power
production and distribution capacity are expected to boost demand for motors and soft magnetic
materials.

With a revenue share of over 50% in 2019, electric motors led the market for flexible magnetic
materials. They are used in a variety of fields, iniclgetlectric transmission, consumer devices, and
electric vehicles and vehicles. Pumps, compressors, and scanners are examples of devices in the
medical industry that frequently use small electric engines. For many years, these motors have been
a crucial prt of the market, powering vehicles, industrial drives, and home appliances. They can save
a lot of money and reduce carbon dioxide pollution by becoming more efficient. Electric motors use
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soft magnetic materials because they are lightweight, tiny, aitiddeliver the necessary torque and
power for actuation and transportation.

The transformer business relies heavily on soft magnetic materials, particularly for transformer cores,
the secondargest application segment. Several investments serve as dgarop how the market
growth is expected to be driven by the expansion of the transformer sector. In order to start
producing coreform power transformers at a facility it recently purchased from Mitsubishi Electric
Power Products Inc. in the United Statés/osung Heavy Industries (HICO) invested $86.9 million in
December 2019. Electrical steel accounted for more than 60% of the revenue share in 2019 among
other goods, ferrites, permalloys, and other products that make up the market. Transformer cores
comnonly contain silicosiron alloys to improve electrical resistivity and shorten magaitn

length. Manufacturers are increasing their production capacity to satisfy the rising demand for
electrical steel. For higgrade nonroriented silicon steel, Baoste is building a production line to
satisfy demand from sectors like new energy vehicles. With products like mangzainesand nickel

zinc, the ferrites sector was the secolauigest in the market in 2019. Nickahc ferrites are used in
high-frequency @plications, whereas manganegec ferrites are used in the magnetiores of

noise filters, choke coils, and transformers. However, compared to electrical steel, soft ferrites have a
reduced saturation flux density, which accounts for their small maskate.

Grand View Research (2021) states that the US is a significant consumer of electric motors in
numerous industrial uses, North America accounted for more than 15% of the r@arkgenue in

2019. Although industrial output fell in 2019, some indwesristarted up partially in May 2020,
indicating a potential increase in the demand for electric motors and soft magnetic materials. In
2019, Europe held the largest market share, with an increase in electricity distribution investments
being a significanfactor. For instance, Akkuyu Nuclear JSC and TEIAS signed a contract in December
2019 to transmit electricity generated through 400 kV power lines to 6 transformer substations, with

a total length of high voltage lines exceeding 1,000 km.

Thelargest share of the soft magnetic materials market in 2019 was held by Asia Pacific, and it is
projected to continue due to population growth, increasing demand for electricity, investments, and
government initiatives in developing nations. The power geat Myanmar has a lot of room for
growth and could attract significant foreign investment. The increasing demand for electricity,
especially in developing economies, is what is driving the demand for motors and transformers in
Asia Pacific. For instand®EG $20 million expenditure in India in 2019 to manufacture 250,000 low
voltage electric motors annually is expected to boost the demand for soft magnetic materials there.
In order to advance technology and create new products, a number of players aranguJasavily in

R&D on the market for soft magnetic materials. An innovative process #Brlbased soft magnetic
alloys for the automotive sector was developed in May 2020 by the International Advanced Research
Centre for Powder Metallurgy & New Materiard is presently undergoing testing. Arnold Magnetic
Technologies, GKN Sinter Metals Engineering GmbH, Hitachi Metals Group, JFE Steel Group,
Mahindra CIE, MATE CO., LTD, M&jetermetallAG, Sintered Specialties, LLC, Steward Advanced
Materials LLC, andACUUMSCHMELZE GmbH & Co. KG are a fekmowetl industry participants.
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7.3 Rare Earth Metals Recycling Market

The analysis of building a successful magnet recycling chain in the EU has been conducted by Rizos et
al., (2022), to determine the future demaror magnets and the potential for recycling to meet that
demand. It is estimated that between 8% and 19% of the rare earth magnet material demand could
be covered by recycling until 2030, with the key product groups being conventional vehicles, home
appliances, consumer electronics, and audio devices. By 2050, the estimated share of demand that
could be covered by recycling increases to between 24% and 48%. This increase is due to the growth
of new markets such as electromobility and wind turbines. Howengre these markets mature and

the demand begins to flatten towards the second half of the 2030s, recycling will play a larger role as

a source of secondary magnets. The increasing number obgliig@ (EoL) magnets from electric
vehicles, electric bicyes, and wind turbines will provide a steady source of secondary magnets.

According to Rizos et al., (2022), 93% of EVs use permanent magnet motors due to their efficiency.
The lifespan of EVs was estimated to be 13 years. The magnets used in EVs weigh Reda?.25

kg withheavierones used in HEVs. EV propulsion motors contain higher dysprosium (Dy) content due
to their high operating temperature. It was assumed for the analysis that EVs use an average of 1.9
kg of magnets, which includes auxiliary metg, and the magnets are made up of 23% neodymium
(Nd) and 6% Dy.

Since the early 2000s, permanent magnets have been widely used for wind turbines, especially for
offshore ones. Permanent magnets provide several benefits over other alternatives, sumheas |
maintenance requirements, higher power density and efficiency, and the ability to use direct drive
systems instead of gearbox mechanisms. There are two main types of wind turbine configurations
with integrated permanent magnets: diredrive turbines(75% of offshore wind turbines) and
hybrid drives turbines (25% of offshore wind turbines and 20% of onshore wind turbines). The use of
permanent magnets in wind turbines is expected to decline among offshore turbines and increase
among onshore ones in thieiture. The weight of magnets in wind turbines can vary widely, with
ranges from 80 kg/MW to 700 kg/MW depending on the type of turbine. The wind turbines were
assumed to contain 28.5% Nd and 4.5% Dy, and the average lifetime for onshore wind turBhes is
years and for offshore wind turbines is 30 years. Experts interviewed suggest that the recycling rate
for wind turbine magnets may be higher than other applications due to their larger size, making them
more attractive for recyclers and accessible, despome technical challenges such as the need to
demagnetsethem on site.

The estimated NdFeB magnet demand for the selected applications in the EU was 12 kt in 2020 and
represents 68% of the overall EU NdFeB magnet market. Currently, the demandhsi@idtevenly

among the various applications, with the mobility product group accounting for about half.
Conventional and electric vehicles each contribute 19% of the overall demand. Onshore and offshore
wind contribute 6% and 12%, respectively. Home i@pgles contribute 18%, with washing and
drying machines and refrigerators being the largest contributors. Consumer electronics and audio
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devices combined contribute 10%. By 2030, the total demand is projected to triple to 36 kt, growing
at a compound anndagrowth rate of 11.3%. The growth will be largely driven by the expansion of
the EVs market and wind power generation. The European EVs market is expected to increase sixfold
between 2020 and 2030, while offshore annual installations are projected to fyjrow 2.9 GW in

2020 to nearly 16 GW in 2030, and onshore installations to increase from 11.8 to 33.4 GW. By 2030,
the wind turbine sector is expected to make up 33% of total demand, with 19% from offshore and
14% from onshore.

Between 2040 and 2050, NdFetgnet demand is expected to slow down and stafilvith a 42%

overall increase in the decade of 203040 (CAGR: 3.5%). EVs and wind power will continue to drive
demand, with 38% and 76% growth respectively. Onshore wind is expected to double itstmagne
demand (from 4.9 to 9.8 kt) due to market expansion and the phasingof NdFeHree sub
technologies. From 2040 to 2050, demand is estimated to grow by 12% (CAGR: 1.2%) with onshore
wind being the main driver. By 2050, the largest demand segmentimatsed to be wind turbines,

with a total magnet demand from assessed applications reaching 58 kt.

The Theoretical Recycling Potential (TRP) of NdFeB magnets is being estimated in order to assess the
contribution that recycling can make to meet the futurerdand. In the years leading up to 2030, the
majority of endof-life (EoL) NdFeB magnets will continue to come from the mobility sector, mostly
from conventional vehicles (55%). Consumer electronics and audio devices will contribute 20% (15%
and 5% respeoctely) and home appliances will follow with 14%. In 2020, the theoretical recycling
potential (TRP) was 6 kt, roughly half of the total demand for NdFeB magnets. By 2030, electric
bicycles are expected to represent the second largest waste stream of Nd&gitm (26% of the

total TRP) and the overall TRP is expected to reach 10 kt, or 27% of total magnet demand. Home
appliances will still be the largest waste stream of NdFeB magnets, accounting for 1.6 kt. Starting
around 2035, EVs will start reaching the_Etage and make significant quantities of NdFeB magnets
available for recycling. By 2040, EoL magnets from EVs are expected to reach 10 kt per year, roughly
half of the total TRP. From 2040 to 2050, the TRP will steadily increase, reaching 33 kt imith050,

EVs accounting for 57% of all NdFeB magnet TRP and electric bicycles being the second largest waste
stream (17%).

The Rare Earth Metals Recycling Market is expected to reach $422 million by 2026, growing at a
CAGR of 11.2% from 2021 to 2026. The etankas valued at $248 million in 2021. The demand for
rare earth metals is expected to rise due to their increasing use in emerging technologies such as
green technology and electric and hybrid vehicles. These metals play an important role in the
communicdons, electronics, automotive, and military weapon sectors. The glass segment is
predicted to be the largest application of rare earth metals during the forecast period, due to its use
in various industries such as optical communication, engineering mieprocessing, and glass
lasers. Erbium, ytterbium, and neodymium are the most commonly used rare earth metals in glass,
known for their ability to change the fluorescent properties of glass. These metals play an
indispensable role in the production optical glass, which is used to make highality lenses for
cameras, telescopes, and other optical instruments.
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The Rare Earth Metals Recycling Market is expected to see growth through the use of
hydrometallurgical processing technology. This method, whicludes leaching, solvent extraction,

and precipitation, is preferred for recovering rare earth metals from secondary sources like batteries
and ewaste due to its low production costs, minimal waste generation, and low emissions of harmful
gases. The lyometallurgical segment is expected to have a higher CAGR during the forecast period.

The largest source of rare earth metals recycling during the forecast period will be fluorescent lamps.
The inner lining of these lamps is coated with phosphors that emible light when they absorb
ultraviolet light from electrically charged mercury vapor. Although LED lighting technology is
becoming popular, there are still around 2.3 billion fluorescent light sockets in the US that are
expected to be widely used. Dware earth metals, europium (Eu) and yttrium (Y), commonly used in
highttech and sustainable applications, can be recovered from the red lamp phosphor powder used
in fluorescent lamps. These metals are difficult to mine, which presents a great oppgrfonit
recycling them.

The Asia Pacific region is the leading market for rare earth metal recycling due to factors such as the
growing population, supportive investment policies, robust economies, and goverAeent
initiatives to develop the electronics drautomobile industries in the region. China alone accounts

for the majority of the worl@® consumption of rare earth metals. Major companies operating in the
market include Solvay SA (Belgium), Hitachi Metals (Japan), Umicore (Belgium), Osram Licht
(Germany), Energy Fuels (US), Global Tungsten & Powders (US), and REEcycle Inc. (US). The report
also includes a comprehensive analysis of the key players and their company profiles, as well as their
market strategies.

Functional recycling of the magnets

Accordhg to Adamas Intelligence (2021), cerium, lanthanum, and terbium are expected to be used
more in the production of magnet alloys and powders as a result of the increasing costs and scarcity
of magnet rare earths. Additionally, recycling rare earths frord-efilife devices, such as NdFeB
magnets, can also help meet demand. It is expected that NdFeB magnets will reach waste streams in
excess of 90,000 tonnes in 2030 alone, including 4,500 tonnes from traction motorssfandelind
turbines, 35,000 tonnesrdm consumer electronics, and 10,000 tonnes from home appliances and
cordless power tools. Recovering 5 to 10% of these magnets could significantly contribute to global
supply. The effect on particular engses and applications, including EV traction mgtevind power
generators, home appliances, and cordless powertools, is highlighted in the rehddamas
Intelligence has predicted that the market for magnet rare earth oxides will growdideby 2030 to

reach $15.65 billion, with an annual NdFeB alimyd powder shortage of 48,000 tones. This is
equivalent to the amount required for 25 to 30 million electric vehicle traction motors. The report
also warns of annual shortages of 16,000 tonnes of neodymium, praseodymium, and didymium oxide
by 2030, whichis three times the annual output of Lynas Corporation and MP Materials.

Page50 of 82



:LTCAR

nm [

8
»

8 Obligations and requirements for dissemination and
communication actions (legal framework)

Provisions related to dissemination, communication, visibility and open science are:

1. Grant Agreement:

a. Article 17.1¢ Communicatiorg Disseminatiorg Promoting the action
Article 17.2¢ Visibility- European flag and funding statement
Article 17.3¢ Qualityof information¢ Disclaimer
Article 17.4¢ Specific communication, dissemination and visibility rules
Article 17.5¢ Consequences of necompliance.

f.  Annex 5 Communication, dissemination, open science and visibility
2. Consortium Agreement: Sectiom8 Dissemination

©® oo o

Additionally to the provisions of the Grant Agreement, Article 17, it is required to show the Grant
Agreement number as well on all disseation/ communication material

Provisions related to exploitatioand intellectual property managemeattivities:

1. Grant Agreement:
a. Article 16¢ Intellectual Property Rights (IPRBackground and results Access rights
and rights of use
b. Annex 5
2. Consortium Agreement:
a. Section & Results
b. Section I Access Rights

Appendices

List of Annexes:

Annex 1Project presentation template
Annex 2: Project website

Annex 3: Press Release

Annex 4: Newsletter

Annex 51 eaflet

Annex 6: Brochure
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Annex 7: Poster
Annex 8introductory pesentationof the project

Annex 9: Researchdiatroduction
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Annex 3: Press Release

ViLTCRR

Press Release

Project summary

In response to the need to decrease transportation-related emissions and energy consumption, today, all
major passenger car and other light-duty vehicle manufacturers are broadening their electric vehicle
portfolio. The dependency of the present electrical traction motors on rare materials, such as rare earth
permanent magnet materials, namely Neodymium-lron-Boron magnets, is problematic from several
viewpoints: they are imported and expensive, and there is a real risk for supply problems in the coming
years, To strengthen European competitiveness, VOLTCAR (“Design, manufacturing, and validation of
ecocycle electric traction motor”) proposes highspeed, permanent magnet-assisted synchronous
reluctance technology with a drastic reduction in the utilization of rare materials. During VOLTCAR, the
motor prototype is perfected to meet the strictest performance requirements [power density, efficiency),
sustainability criteria (recyclability, circularity, and low use of rare resources and copper), and the
expectations of the automotive sector (cost, reliability, integrability). This primary goal is supported by
introducing digital design and optimization methodologies that can assess the life cycle costs, energy
consumption, and carbon footprint in the early phase, guiding the outcomes towards maximized
sustainability with reduced use of rare materials and efficient recycling and repurposing patterns. The
validity of the VOLTCAR motor prototypes, 50 kW and 120 kW motors, and the related technologies is
proved according to the automotive standards, presenting an X-in-the-loop (XiL) experimentation
environment. With this development, VOLTCAR will simultaneously lead to more green jobs in local SMEs
throughout Europe to reduce unemployment.

Objectives

VOLTCAR's overall goal is to reduce the costs, energy consumption, and carbon footprint of future traction
motors to enable the transformation towards greener transportation, especially in the light-duty segment.

The main objective of VOLTCAR is to create the most advanced next-generation electrical traction motor
prototype capable of rapid industrialization. The VOLTCAR motor is designed to be easily manufacturable
and recyclable at the end of its first life, To achieve this, VOLTCAR will:

1) Study alternative architectures, namely permanent magnet-assisted synchronous reluctance motors
2) Develop and employ life cycle assessment and circularity-driven technologies for the traction motars
3) Digitalize the motor management from the design to manufacturing, operation, and recyceling

4) Demonstrate the performance of the complete motor (VOLTCAR motor and gear) with an inverter in a
virtual vehicle.

The longer-term objective of VOLTCAR is to support the integration of the motor and its subsystems with
the power converters and gears for global performance optimization in vehicle use.
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Methodology
WVOLTCAR's methodalogy is built upen four interconnected innovation pathways:

# The 'Design & prototyping’ pathway is produces the VOLTCAR motor designs and their prototypes,
which mest the set targets. This pathway also provides the nesded subsystems like cooling and
interfacing with the gear and the inverter hardware and control.

¥ The ‘Ecodesign approach’ supports the ‘Design & prototyping’ pathway by analyzing different low-rare
materials containing design choices, proposing structures that could enable easy assembly,
disassembly, recycling, and repurposing. Further, this pathway also provides encapsulated magnet
technologies to enable their dismantling intact and performs practical experimentation on removing
the magnets from one of the VOLTCAR motor prototypes. For cases in which the repurposing of the
magnets is not possible, we explore recycling the magnetic material as such without extracting the
single elements.

# The 'Digitalized motor’ pathway introduces an over-the-life cycle digitalized motor to guarantee
optimal choices in different phases of the life cycle, also at the end of the first life.

¥ The ‘Validation’ pathway takes care of the virtual and actual testing of the VOLTCAR motor prototypes.
Virtual testing is a key means to, e.g. cut costs, and real testing is a must for proving that the set targets
have been met.

High power density Reduction of cost
(> 23 kW, 7 kW/kg) (45%)

High recyclability rate
(65%)

(20%)

Strengthen EU technolog High voltage level

leadership (800 VDC)
The consortium:

Partner Short Name Country
1. TEKNOLOGIAN TUTKIMUSKESKUS VTT OY VTT FINLAND
2. ROBERT BOSCH GMEH BOSCH GERMANY
3. DANFOSS MOBILE ELECTRIFICATION OY DAN FINLAND
4, HIDRIA RAZV(O] IN PROIZVODNIA AVTOMOBILSKIH IN HIDRIA SLOVENIA

INDUSTRIJSKIH SISTEMOV DOO
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5. KREMENCHUK MYKHAILO OSTROHRADSKYI NATIONAL KRNU UKRAINE
UNIVERSITY
6. KATHOLIEKE UNIVERSITEIT LEUVEN KUL BELGIUM
s LAPPEENRANNAN-LAHDEN TEKNILLINEN YLIOPISTO LUT LUT FINLAND
8. SIEMENS INDUSTRY SOFTWARE NV SISW BELGIUM
9. RTD TALOS LIMITED TALOS CYPRUS
10. | UNIVERZA V LJUBLJANI UL SLOVENIA
11. | BORGWARNER SYSTEMS ENGINEERING GMBH BWSE GERMANY
12. | KOLEKTOR MOBILITY UPRAVUANIJE NALOZB DOO Kolektor SLOVENIA
V- _ RS
vaiLTeRAR %

Project data:
Title Design, manufacturing, and Validation of ecOcycle eLecTriC trAction
motoR
Grant Agreement humber | 101096557
Starting date 1 February 2023
Duration 36 months
Total budget 5997 135.75

Funded by the Europaan Union. Views and opinions however those of the author(s)
Funded by only and do not necassarily reflact thase of the European Union or the European
the European Union Climate, Infrastructure and Environment Executive Agency (CINEA). Neither the
European Union nor the granting authority can be held responsible for them.
Grant Agreement No: 101096557
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PROJECT NEWSLETTER

In response to the need to decrease transportation-related emissions and energy consumption,
today, all major passenger car and other light-duty vehicle manufacturers are broadening their
electric vehicle portfolio. The dependency of the present electrical traction motors on rare
materials, such as rare earth permanent magnet materials, namely Neodymium-iron-Boron
magnets, is problematic from several viewpoints: they are imported and expensive, and there is
a real risk for supply problems in the coming years.

To strengthen European competitiveness, VOLTCAR ("Design, manufacturing, and validation of
ecocycle electric traction motor") proposes highspeed, permanent magnet-assisted
synchronous reluctance technology with a drastic reduction in the utilization of rare materials.
During VOLTCAR, the motor prototype is perfected to meet the strictest performance
requirements (power density, efficiency), sustainability criteria (recyclability, circularity, and low
use of rare resources and copper), and the expectations of the automotive sector (cost,
reliability, integrability).

This primary goal is supported by introducing digital design and optimization methodologies
that can assess the life cycle costs, energy consumption, and carbon footprint in the early
phase, guiding the outcomes towards maximized sustainability with reduced use of rare
materials and efficient recycling and repurposing patterns. The validity of the VOLTCAR motor
prototypes, 50 kW and 120 kW motors, and the related technologies is proved according to the
automotive standards, presenting an X-in-the-loop (XiL) experimentation environment. With
this development, VOLTCAR will simultaneously lead to more green jobs in local SMEs
throughout Europe to reduce unemployment.

Contents

l Introduction B Outcomesand Impact

& Objectives @ Consortium Project Coordinator

3 Methodology 7 = 8 interview with the Project Coordinator

& Challenge ’ Borrais 1
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Objectives

VOLTCAR’s overall goal is to reduce the costs, energy consumption, and carbon footprint of
future traction motors to enable the transformation towards greener transportation,

especially in the light-duty segment.

The main objective of VOLTCAR is to create the most advanced next-generation electrical
traction motor prototype capable of rapid industrialization. The VOLTCAR motor is designed
to be easily manufacturable and recyclable at the end of its first life. To achieve this, VOLTCAR
will:

osmdy alternative architectures, namely permanent magnet-assisted synchronous
reluctance motors

eDevelop and employ life cycle assessment and circularity-driven technologies for the
traction motors

eDigitaIize the motor management from the design to manufacturing, operation, and
recycling

ooemonstrate the performance of the complete motor (VOLTCAR motor and gear) with an
inverter in a virtual vehicle.

The longer-term objective of VOLTCAR is to support the integration of the motor and its
subsystems with the power converters and gears for global performance optimization in
vehicle use.
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Methodology

VOLTCAR's methodology is built upon four interconnected innovation pathways:

3:: The 'Design & prototyping’ pathway is produces the VOLTCAR motor designs and their
prototypes, which meet the set targets. This pathway also provides the needed
subsystermns like cooling and interfacing with the gear and the inverter hardware and
control.

:;: The ‘Ecodesign approach’ supports the ‘Design & prototyping’ pathway by analyzing
different low-rare materials containing design choices, proposing structures that could
enable easy assembly, disassembly, recycling, and repurposing. Further, this pathway also
provides encapsulated magnet technologies to enable their dismantling intact and
performs practical experimentation on removing the magnets from one of the VOLTCAR
motor prototypes. For cases in which the repurposing of the magnets is not possible, we
explore recycling the magnetic material as such without extracting the single elements.

‘;:i The 'Digitalized motor' pathway introduces an over-the-life cycle digitalized motor to
guarantee optimal choices in different phases of the life cycle, also at the end of the first
life.

3:: The ‘Validation' pathway takes care of the virtual and actual testing of the VOLTCAR
motor prototypes. Virtual testing is a key means to, e.g. cut costs, and real testing is a must
for proving that the set targets have been met.

Design & Ecodesign

Prototuping Approach Digitalised Motor walidation
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Challenge

As a response to the need to decrease the transportation related emissions and energy
consumption, today, all major passenger car and other light-duty vehicle manufacturers are
broadening their electric vehicle portfolio.

The dependency of the present electrical traction motors on rare materials, such as rare
earth permanent magnet materials, namely Neodymium-lron-Boron magnets, is
problematic from several viewpoints: they are imported and expensive and there is a real
risk for supply problems in the coming years.

The main challenge of VOLTCAR is to ensure that the motor prototype combines

2. performance requirements (power density, efficiency),

.2 sustainability criteria (recyclability, circularity and low use of rare resources and copper) and

»*« the expectations of the automotive sector (cost, reliability, integrability).
bR
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Outcomes and Impact

VOLTCAR is a response to the market needs for lower cost, more efficient, and compact
traction motors facilitating reduction of materials use and higher recyclability rates of
electric vehicles - to accelerate the adoption of EVs and thereby the transformation of
transportation towards greener future.

The final purpose of VOLTCAR is to ensure that the industry (e.g., OEMs and Tier-1 and
Tier-2 suppliers) as well as regulatory players and scientific community can make the
best use of the VOLTCAR results, which will lead to the expected outcomes and the wider
impacts.

I:f Outcome 1: Market uptake of sustainable electrical traction motors
.‘-;f Outcome 2: Increased driving range

?:;f Outcome 3: A holistic digital platform coupled with E-motor emulator and combined
with sustainability assessment

:;f Outcome 4: Elevating the market acceptance of electric vehicles

) 'mpact I Accelerating the transition of road vehicles from combustion-based
platforms to zero-tailpipe emission ones

- Impact 2: Reducing dependency on critical materials
- Impact 3: Enabling improved charging performance
- Impact 4: Boosting sustainability and acceptability of the electric cars and vans

- Impact 5: Integrating effective design, incorporating elements of manufacturing and
operational life

- Impact 6: Providing green jobs in local SMEs throughout Europe to reduce
unemployment rate

Impact 7: Contributing to the Strategic Plan of Horizon Europe and its Key Strategic
Orientation C ‘Making Europe the first digitally led circular, climate-neutral and
sustainable economy through the transformation of its mobility, energy, construction
and production systems'
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Interview with the

Project Coordinator
Dr.Jenni Pippuri-

Makelainen

Dr. Jenni Pippuri-Makeldinen is
a Senior Scientist, and Principal
Investigator at VTT.

Dr. Pippuri-Makeldainen is an
expert in electrical machines.

About VTT

VTT is one of Europe's leading research institutions owned by the Finnish state. We advance
the utilisation and commercialisation of research and technology in commerce and society.
Through scientific and technological means, we turn large global challenges into
sustainable growth for businesses and society. We bring together people, business, science,
and technology to solve the biggest challenges of our time. This is how we create
sustainable growth, jobs and wellbeing and bring exponential hope.

What will be the role of your organisation in the project?

VOLTCAR project coordinator, VTT, will contribute on the development of the motor digital twin,
especially on the part of the life-cycle aspects. Furthermore, we are keen to research the
recyclability of the permanent magnet materials and the designs and technologies that can
support this aim. Last, we are happy to participate to the demonstration of the VOLTCAR motor
in laboratory and as a part of virtual vehicle to validate the benefits of our concepts.

Why is the VOLTCAR project important?

The importance of VOLTCAR lies in the balancing between the performance, materials, and
cost. Our aim is to introduce a traction motor that could be sustainably applied in the mass
market products.

Vi LTCRR ?
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Interview with the

Project Coordinator
Dr. Jenni Pippuri-

Makelainen

What will the VOLTCAR project add to the current scientific state-of-the-art?
VOLTCAR aims at introducing a compact and energy-, resource-, and cost-efficient
electrical motor, both a physical motor and its digital counterpart. Reaching the ambitious

power density and efficiency requirements will require pushing the present limits of
motor designing and the material and manufacturing choices.

How will the VOLTCAR project make Europe more sustainable?

Current traction motors are quite significantly based on rare earth permanent magnet
materials. VOLTCAR aims at reducing this dependency without compromising the
performance. Furthermore, higher recyclability rate for the remaining permanent magnet
material is targeted at to reduce the need for virgin material. Another important aspect in
the development can be the promotion of a rightsized motor; often, a normal passenger
car does not need to be equipped with the most powerful motor.

What will be the main impact of the project?

It has been estimated that we cannot continue using rare earth materials or even copper in the way we
have done up to this point if we wish to materialise the visions of electrification for the emission and energy
consumption reductions. We wish that VOLTCAR will contribute on the renewal of the traction motor
industry, providing a future sustainable choice. Furthermore, we wish that the VOLTCAR work will turn into
European jobs and products.

ViLTCRR &
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Challenge

As a response to the need to decrease the
transportation related emissions and energy
consumption, today, all major passenger car
and other light-duty vehicle manufacturers
are broadening their electric wvehicle
portfolio.

The dependency of the present electrical
traction motors on rare materials, such as
rare earth permanent magnet materials,
namely Neodymium-lron-Boron magnets; is
problematic from several viewpoints: they
are imported and expensive and there is a
real risk for supply problems in the coming
years.

The main challenge of VOLTCAR is to ensure
that the motor prototype combines

* performance requirements
density, efficiency),

(power

sustainability criteria (recyclability,
circularity and low use of rare resources
and copper) and

the expectations of the automotive
sector (cost, reliability, integrability).

LTORAR

Solution

To strengthen the European
competitiveness, VOLTCAR  proposes
highspeed, permanent magnet assisted
synchronous reluctance technology with
a drastic reduction in rare materials'
utilization and modern mass
manufacturing technologies.

This major goal Is supported by
introducing digital design and
optimization methodologies that are
capable of assessing the life cycle costs,
energy consumption, and carbon
footprint in the early phase, guiding the
outcomes towards maximized
sustainability with reduced use of rare
materials.

Additionally, VOLTCAR motor is
optimised at all stages of its life cycle,
increasing the reliability, extending the
lifetime and providing efficient end-of-life
circularity strategies, including efficient
recycling and repurposing patterns.
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Objectives

The VOLTCAR overall goal is to reduce the
costs, energy consumption, and carbon
footprint of future traction motors to enable
the transformation towards greener
transportation, especially in the light-duty
segment.

VOLTCAR main objective is split to 4 specific
objectives to guarantee that all relevant
topics are properly covered with measurable
and achievable targets:

Specific Objectives

Creation of highly compact and efficient
VOLTCAR traction motors with reduced
amount of rare materials for passenger cars
and vans (nominal power 50-120 kW)

Development of circular technologies for
next generation electrical traction motors

Demonstration of a cost efficient, durable,
over the life cycle digitalized motor

Comprehensive testing and validation of
VOLTCAR traction motors and systems
according to automotive standards with
advanced and virtual testing methodologies



{ {(4

Vi:LTCAR

nn

Annex 6: Brochure

VOLTCAR Consortium

VOLTCAR consortium comprises 12 partners from six European

countries including seven industrial and five research partners.
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Funded by
the European Union

Funded by the European Union. Views and opinions however those of the
auther(s) enly and do not necessarily reflect those of the Eurcpean Union or the

European Climate, Infrastructure and Environment Executive Agency [CINEA).

Meither the European Union nor the granting authority can be held responsible
for them. Grant Agreement No: 101096557
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Methodology

VOLTCAR's methodology is built upon four interconnected
innovation pathways:

VOLTCAR Impacts

52 The ‘Design & prototyping’ pathway is responsible for producing

the VOLTCAR motor designs and their prototypes, which meet
suoiIN|os 10 UOI_SU'ECIXH the set targets. This pathway also provides the needed
subsystems like cooling and interfacing with the gear and the
inverter hardware and control.

sz The ‘Ecodesign approach’ supports the ‘Design & prototyping’
pathway through analysis of different low rare materials
containing design choices, proposing structures that could
enable easy assembly, disassembly, recycling, and repurposing.
Further, this pathway also provides encapsulated magnet
technologies to enable their dismantling intact and performs
practical experimentation on removing the magnets from one of
the VOLTCAR motor prototypes. For cases in which the
repurposing of the magnets is not possible, we explore recycling
the magnetic material as such without extracting the single
elements.

WOLTC

V:iLTCRAR

=
.
&
E

2 The 'Digitalized motor’ pathway introduces an over-the-life cycle
digitalized motor with the purpose of guaranteeing optimal
choices in different phases of the life cycle, also at the end of the
first life.

sz The 'Validation' pathway takes care of the virtual and real testing
of the VOLTCAR motor prototypes. Virtual testing is a key means
to, e.q., cut costs and real testing is a must for proving that the set
targets have been met.

VLTORAR
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Annex 7: Poster
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and carbon footprint in the eardy phase, guiding the cutcomes towards maximized
| sustainability with reduced use of
Additionally, VOLTCAR metor is opf

relicility, extending the lietime o

at the mator prototype combines

performance requirements (power density, efficiency

s life cycle, increasing the

sustoinability erteria (recyclabiliy, o

cent end-of-bfe circularity
arity and low use of rare resources and copper]

strotegies, including efficient recycl
ns of the o

pattems.
the exper omotiva sec

relicbiity, integrabi

Outcomes
VOLTCAR is a response to the

Objectives
The VOLTCAR overall goal is to reduce the costs, energy consumption, and carben
footprint of future troction motors

et needs for lower cost, more eff
traction motors facilitting reduction of moteriols use and higher rec;
- to accelerate the
transportation towards greener

the industry (e.g., OEMs and Tier-
scientific sommunity can make the best

the expected outcames and the wider

the transformation towards greener

lobility rotes of

transportation, especially in the light-duty segment.

The main cbjective of VOLTCAR is

slactric vel

/s and thereby the transformation of
nal purpose of VOLTCAR is fo ensure that
2 s

creste the most odvonced next generation
slectrical fraction motor prototype capable alization. The VOLTCAR
lable at the end of the first
ve architestures, nomely permarnent
= 2) Develop and emglay life cycle

ropid indu

vers) as well as regulatery players and
the VOLTCAR results, which will lead to

metor is designed to be eos
life. To achieve this, VOLTCAR v

d rec;

mognet assisted synchronous reluc
e .
3¢ Outcome : Market uptake of sustainable electrical fraction matars

assessment and circularity driven x the traction moters 3) Digitalize the
focturing, operation, ond recycling
he complete moter (VOLTCAR motar and gear) with

e,

12 Outcome 2: Increased drving ran;

fotor management from the design, fo man

Demonstrate the performance

s, Outcome 3

holistic digital platform
with sustainability assessment

with E-metor emulator and combined

inverter in a virtual vehicle

The longer-term cbjective of VOLTCAR i fo
is subsystems with the power o
optimization in o vehicle use.

poort the mtegration of the motor and

- verters and gears for global performance
2% Outcome 4: Elevating the morket aco

Impact

power densi Consortium
KWil, T kWikg) VOLTCAR consortium comprises 12 poriners from six European countries including
seven industrial and five research poriners. VOLTCAR brings together different
experts from science ond technology ond reaches societies through broad
exploitotion of the results aiming ot increased occeptonce of slectrification.
VOLTCAR has been bult around six key innovative indusirial pariners on electrical
motors and drives for electric vehicles. The SME

igh
>23

. Accelerating the transition of road vehicles from combustion-bosed platforms to
zero-failpipe emission ones

Reducing dependancy on critical materials

Enobling improved charging performance

and research pariners possess
complementary experfise on identified orecs of further development, such as
environmental ond related ossessments, matenol development, and digital threads

® BOSCH KOLEKTOR

. “ = SIEMENS
Providing green jobs in local SMEs throughout Europe to reduce unemployment rate leadership (800 vDC)
# BorgWarner ATl
-
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Funded by the Europsan Union. Views and opinions however thase of the authorls) only and do not necessarly refiect those of the Eurcpean Linion
F:nged by Uni or the European Climate, Infrostructure and Environment Executive Agency (CINEA). Neither the &
the European Union . Y

Boosting sustainabiliy and acceptobility of the electic cors and vans

Integroting effective design incorporatng elements of monufacturing and
operational life

Contributing fo the Strategic Plan of k

izon Eurcpe and its Key Strategic
Orientation G ‘Making Euope the fst digitally led cireuker, dinmate-neutral and
sustainable economy through the fransformation of its mobility, anergy, construction

warveJike din.comshowcase fw
uropean Union nor the granfing autherity can be
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Annex 8:Introductory presentationof the project

Presentation Title
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