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Abbreviations list

BM Business Model

BMS Battery Management System
D1 Vehicle Demonstrator 1

D2 Vehicle Demonstrator 2

D3 Vehicle Demonstrator 3

ELV Electric L-category Vehicle
EU European Union

GV Green Vehicles

HMI Human Machine Interface
KIBS Knowledge Intensive Business Service
ICE Internal Combustion Engine
LV L-category Vehicle

RPM Revolutions Per Minute
SOC State of Charge

SOH State of Health

TCO Total Cost of Ownership

Glossary

L-category Vehicle (LV) — Any two-three and four wheeled vehicle classified according with regulation 168/2013
Annex |.
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Executive Summary

D7.3 Exploitation and Dissemination report is the final document that summarizes Dissemination,
Communication and Exploitation carried out in the Project RESOLVE.

In particular, it refers to activities carried out in T7.1 Communication plan and T7.2 Exploitation plan.

D7.1 Communication Plan (including communication guidelines) and D7.2 Exploitation Plan were delivered
at the beginning of the project (M3 and M9, respectively): they were aimed at planning activities and tools to
spread project results, create awareness about project achievements, enable their valorization and re-use even
after the project end.

At the end of the project (M36) the delivery of D7.3 can be seen as the sharing of experiences, knowledge,
expertise achieved during RESOLVE involving multiple, targeted audiences, with the objective to transform and
capitalize these achievements into valuable content for the debate about making ELVs a viable alternative to
ICE vehicles.

D7.3 is made of two main parts.

The first part is dealing with Dissemination and Communication activities of RESOLVE project, carried
on to reach the goal to create awareness about the project and its results, by spreading and promoting them to
partners and stakeholders.

Dissemination and Communication activities were always considered of primary importance for the
RESOLVE consortium since only if the achieved project’s results are widely communicated to the public the
impact of the project can be meaningful.

The Dissemination and Communication activities of the project were carefully selected and planned since
its beginning — mainly within T7.1 Communication Plan - in order to maximise the efficiency of the resources
employed to this scope.

The planning was made through the “Communication Plan” document (deliverable D7.1) which was issued
at the beginning of the project (M3).

The second part of this deliverable summarizes Exploitation of project deliverables by OEMs and other
industry partners, as well as by Knowledge Intensive Business Services organizations (KIBS) involved in the
project.

Particularly, market analysis aims at identifying possible business models to be adopted for wide spreading
RESOLVE's vehicle concept. Results deriving from market analysis and cost reduction in initiative represent a
premise for OEMs and industry partners exploitation plans.

On the other hand, RESOLVE project has been able of contributing to the development of new knowledge
within KIBS organizations involved in the project in terms of strategic learning developed through educational
activities (for Universities), research and consulting activities (for all KIBS organizations involved). Furthermore,
both Universities and other KIBS, share acquired knowledge and create new relationships with organizations of
different sectors, municipalities, scientific community and public media.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement
No 653511.The content of this publication is the sole responsibility of the Consortium partners listed herein and does not necessarily
represent the view of the European Commission or its services.
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Document structure

D7.3 is structured into two main parts:
o the general Dissemination and Communication strategy, in which also activities and tools are
identified, in relationship with impacts RESOLVE aimed to address;
o the exploitation of RESOLVE results by OEMs and other industry partners, as well as by Knowledge
Intensive Business Services organizations (KIBS) involved in the project;
The Objectives, Goals and respective activities reported in the deliverable can be summarised as follows
and can be linked to specific chapters of this document:

OBJECTIVES CHAPTERS IN THIS

DELIVERABLE

Plan activities in order to optimize resources while achieving objectives Chapter 1, Communication &

effectively Dissemination Strategy

Continuously update the RESOLVE dissemination and communication Chapter 2, Communication &

material Dissemination Tools and
Material

Identify key events where knowledge, experiences, results, achievements Chapter 3, Events and

in general, gained within RESOLVE, can be shared in order to get wide publications

awareness on the project and its results;

Publish key results (respecting the confidentiality limits) through well-
known publications, events and conferences.

Present key concepts, solutions and results to all Stakeholders in order Chapter 4, Liaison Activities
to achieve a wide awareness on the project and to discuss next steps and
implementation issues;

Be active on local and National events to present the RESOLVE work to
a wider audience and in different languages;

Cooperate and strengthen relations and synergies with other GV-related
projects so that the experiences, results, achievements in general, gained
within RESOLVE, can be utilized by other organizations and individuals
interested in such an area.

Over the project life, several means to present RESOLVE and its results Chapter 5, Assessment
have been identified: since the time of proposal writing, quantitative
criteria have been set, in order to assessment of the Dissemination and
Communication activities through quantitative criteria including scientific
publications, conferences, direct private conversations website visits,
trade shows, press releases and reach-through communications.

Present key concepts and solutions concerning OEMs market analysis, Chapter 6, Exploitation of
D1 and D2 demonstrator market opportunities and cost reduction research deliverables by
initiatives such as functional integration, modularity, scalability and OEMs and other industry
application of state-of-the art low-cost solutions already existing in partners

automotive field suitable for L-category vehicles, in order to describe how
OEMs and industry partners can exploit Resolve project outcomes

Identify how knowledge intensive business services (KIBS) organizations Chapter 7, Exploitation of

exploited and will exploit project outcomes through strategic learning, project deliverables by

knowledge creation/accession/use and improvement in relational capital Knowledge Intensive
Business Services
organizations (KIBS)

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement
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1. Communication & Dissemination Strategy

Dissemination and communication activities carried out in the project have had the common objective of
reaching primary and secondary stakeholders to maximize the impact of the project (consistent with the expected
impacts defined in the call) and foster the exploitation of the results. The dissemination has mainly focused on
spreading the results achieved during the project, while the aim of the communication has been to enhance the
public engagement and create market expectations for ELVs as an alternative to ICE cars for urban mobility.

With respect to this scope (ELVs as an alternative to ICE cars for urban mobility), barriers and limiting factors
ELV widespread adoption have been identified, as well as impacts RESOLVE aimed to have in different areas.

This has led to identify project objectives that allowed to deal with such impacts (Figure 1).

Limiting factors of ELV widespread adoption

Policy factors
| | l |
Cost Energy Attractiveness Willingness
Efficiency in urban areas to use
I I 1 I
w
]
> Develop a Demonstrate - -
- range of through two Improve Increasing
::."" electric tilting 4- rider willingness to
(e) powertrain wheelers experience use of ELVs
prototypes

RESOLVE CONCEPT:

making Electric LVs practical alternatives to cars

Figure 1 — Barriers, to ELVs adoption, impacts and objectives

1.1. Target groups

Once project impact and objectives have been identified, and the project activities progressed towards
reaching them, impacts identified for RESOLVE have been put into relationship with target groups defined in
D7.1, in order to maximize potentialities of Dissemination and Communication tools and activities in spreading
project results and foster their uptake (Table 1).

Table 1 - Target groups

IMPACT TARGET GROUP TOOLS
Reduce: End-user enthusiasts Project web site, social network
e energy consumptions posts, promotional events, press
e price of the vehicle articles, videos, newsletter
e maintenance cost campaigns, articles, press
e journey time and traffic releases, seminars, reach-through
congestion communications
e operational costs
Improve riding experience

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement
No 653511.The content of this publication is the sole responsibility of the Consortium partners listed herein and does not necessarily
represent the view of the European Commission or its services.
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IMPACT TARGET GROUP TOOLS

Increase energy efficiency Scientific/R&D community Scientific publications,
deliverables sharing, conferences,
events

Reduce cost of production Other L-category manufacturers | Conferences, trade shows, events

(especially involving
manufacturers e.g. ACEM
conference, Ricardo), newsletter

campaigns

Reduce local and global Policy makers Conferences and events involving

emissions policy makers (e.g. TRA
conference, EGVI), newsletter
campaigns

Introduce solutions applicable to a | ELV supply chain Contacts with a number of

range of electric vehicles industry associations (including

ACEM), bilateral contacts with
other collaborative research
initiatives in fields relevant to
RESOLVE, newsletter campaigns

All of the above Internal communication of project | Project repository, project
results and knowhow within the website, email, deliverables,
partner organizations publications

The success of the dissemination and communication process has been evaluated through an iterative
process to continuously tailor it, according to the ongoing feedback received by the target users.

1.2, General strategy

Dissemination, communication, networking and awareness-raising are critical to ensure the success of the
project and a real impact towards its targets groups. Therefore, since the project beginning it has been deemed
essential to plan efficient and timely activities focused on these aspects, in parallel to the core activities of the
project. To this scope, D7.1 Communication Plan has been delivered at M3.

All partners have been involved in Dissemination, Communication and Exploitation activities throughout the
entire life cycle of the project: they were required to contribute with their networks and experience in EC funded
projects as well as to have a close monitoring of their implementation.

Over the course of the project, the RESOLVE consortium has been spreading the results of the project to
multiple audiences, via different channels, at different moments. This has been necessary throughout the project
for the purposes of raising awareness and inviting debate on the scientific and technical work which has been
undertaken and issues addressed; as well as for the dissemination of the projects deliverables and results to
promote uptake and increase impact of the project.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement
No 653511.The content of this publication is the sole responsibility of the Consortium partners listed herein and does not necessarily
represent the view of the European Commission or its services.
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D7.1 - "Communication plan including " . . D7.2.2 - “Exploitation&Dissemination
guidelines” D7.2.1 - “Exploitation plan report”

ML1 - "Communication plan completed
and guidelines ?ublished internally”

M1 M3 M9 M24 M36 >

Figure 2 - Dissemination, Communication, Exploitation strategy

Dissemination, Communication and Exploitation activities have been carried out all over the project life and
have changed accordingly, being crucial for the achievement of project objectives and the promotion of the
visibility and stakeholders’ awareness, as well as to ensure valorization and extensive use and impact of the
RESOLVE results (Figure 2).

2. Communication & Dissemination tools and materials

The main aims of the RESOLVE communication and dissemination strategy are to maximize the impact of
the research and development actions through communication and to define the specific contents and forms of
communication and dissemination material of the project, taking into account the different target groups and
their specific background in terms of knowledge, context, motivation and potential uptake of various media.

Based on this, the specific communication and dissemination objectives have been identified as follows:

o toraise awareness, disseminate and promote the project’s activities and results, with online and off-
line tools, networking, events and media and press work. This specific objective is strengthened by
a strong collaboration and coordination with all the different work packages and in particular with
T7.2 (Exploitation);

¢ to achieve high visibility within the scientific community and with political actors at various levels to
support a wide deployment of results;

o to share knowledge, lessons learned and strategies in order to support its transfer to stakeholders
in order to lower barriers to the adoption of electric mobility in particular in urban context.

Consequently, during the project the focus has been on a combination of continuous dissemination,
communication and exploitation actions, also in collaboration with relevant stakeholders, to exchange knowledge
and practices that help attract ICE car drivers to switch to ELVs for daily urban commutes.

Figure 3 shows how actions and tools developed in RESOLVE to spread information, disclose results, share
results and promote their re-use, have been clustered into dissemination, communication and exploitation
actions.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement
No 653511.The content of this publication is the sole responsibility of the Consortium partners listed herein and does not necessarily
represent the view of the European Commission or its services.
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Communication Dissemination Exploitation

* Logo . Publications in peer i .
. . . . Insights on Business
*  Website reviewed journals, i
, . ) . . L e Model Innovations
. Partners’ Social media presentations in scientific o o .
. . . . Liaison activities with
*  Printed promotional conferences and in industry- .
. other H2020 projects
material (leaflet, poster) related events B A
. R . *  Dialogue with ELVs
*  Electronic promotional . Presentations at i
. supply chain and
material (newsletter) conferences, lectures, Sp. .
. . OEMs, policy makers,
*  Press releases & articles Sessions
. end-users
. Press releases & articles
*  Video
. Liaison activities with other
H2020 projects
. cooperation with ACEM,
INEA, EGVI
Promoting the action by providing Sharing research results with Using results for commercial
targeted information to multiple potential users purposes or in public
audiences (including the media and policymaking

the public), two-way exchange

Figure 3 - Activities and tools under Dissemination, Communication and Exploitation

The ratio behind this clustering is to identify actions that best suits the different scopes which dissemination,
communication and exploitation are devoted to: all of them concur to the ultimate scope to build up knowledge
and practices that and promote a dialogue with the whole community to overcome barriers to a widespread of
electric mobility.

Communication - Promoting action and information

Electronic and online tools have been developed in order to enable the project to promote the action itself
and its results to a multitude of audiences, including the media and the public. It was conceived as a two-way
exchange, fostering the debate around RESOLVE issues.

Dissemination - Public disclosure of the results of the project in any medium.

The process of promotion and awareness-raising started form the very beginning of the project and has
been planned and organized in D7.1 - Communication plan.

It aimed to make research results known to various stakeholder groups in a targeted way, to enable them to
use the results in their own work.

Exploitation - Use of the results during and after the project’s implementation.
It can be for commercial purposes but also for improving policies, and for tackling economic and societal
problems.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement
No 653511.The content of this publication is the sole responsibility of the Consortium partners listed herein and does not necessarily
represent the view of the European Commission or its services.
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2.1. Overview of tools and materials
Logo
At the very beginning of the project, a logo has been created to make RESOLVE visible and recognizable.
Main colors used have been green — which reminds green mobility — and blue - to highlight that RESOLVE

is a European project: this is remarked also by the EU flag on the V letter.
The plug represents the electric vehicle. The V letter also compose a rider.

_%

RanNncE oF ELecTric SOLuTioNns FOR L caTEGORY VEHICLES

Figure 4 - Project logo
Website

Since the first months of project lifecycle, RESOLVE has established an online presence both with its own
website and within relevant social networks via project partners’ account.

The project website (http://www.resolve-project.eu/ - Figure 5) has been created and published at the
beginning of the project; then it has undergone some changes in order to improve its look&feel; then it has been
considerably re-styled in order to make it more appealing and more functional.

The website content has been updated all over the project life.

[2 ANGE OF
[ELECTRIC

e LUTIONS FOR
CATEGORY
VI HICLES

Figure 5 - RESOLVE website - Section of the Homepage

Newsletter

An online project newsletter has been periodically distributed to a contact list including project partners,
contacts and people who have subscribed via the project website and contacts collected during the final event.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement
No 653511.The content of this publication is the sole responsibility of the Consortium partners listed herein and does not necessarily
represent the view of the European Commission or its services.
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&= =

Figure 6 - Editorial of the 5th issue of the newsletter

Five issues have been distributed, dealing with the following topics:

» 1stissue - December 2015 - RESOLVE: a step forward in European research on electric mobility
+ Presentation of the project
* Interview with the Project Coordinator

* 2nd issue — July 2016
» User survey about general aspects of electric
L-vehicles and the specific HMI topic
» Exploitation of project results

» 3rdissue — January 2017 — Halfway!
» Tools & knowledge for demonstrators design
» Early technical results

» 4thissue - July 2017 - Innovation in RESOLVE
+ Use of state of art low-cost solutions
Scalability and functional integration: DMM - Drivetrain Management Module
» Modularity and scalability of Battery Pack
* Improving riding experience: HMI

 5thissue - April 2018 - RESOLVE is coming to its end: show time!
» Relevant results presented at important events such as the ACEM Conference on Sustainable
Motorcycling in Europe, the TRA conference 2018 in Vienna, the RESOLVE final event.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement
No 653511.The content of this publication is the sole responsibility of the Consortium partners listed herein and does not necessarily
represent the view of the European Commission or its services.
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Video

At the beginning of the project a provisional video was released, with core project info and first images and
sketches of the prototypes and of the HMI.

In occasion of the ACEM conference 2018 the video has been updated with images of D1 and D2.

For the final event the video has undergone final updates and included images of D1, D2 and D3. It is
available on the project website, on the Home Page.

Leaflet, posters, flags

Leaflet and general posters have been created at the beginning of the project and updated during the project
life.

» I = | W
RESOL WE e

HE CHALLENGE OsBuecTiveESs womrocrer  [IFR

MAKING
LIGHT ELECTRIC uw
MOBILITY

SWMG

AN OPTION

Poster

Figure 7 - Leaflet and general poster

General posters have been updated for the ACEM conference 2018.
In occasion of the project final event technical roll up posters have been created to present achievements
in the different project areas.

For the final event also two flags have been created and placed out of the premises to guide participants to
the entrance.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement
No 653511.The content of this publication is the sole responsibility of the Consortium partners listed herein and does not necessarily
represent the view of the European Commission or its services.
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Dissemination kit
A dissemination kit was created for the project Final Event and distributed to all participants. It included a

shopper, a folder, a note pad, an agenda of the event, a pen, an usb stick and a badge with a lanyard. It was
customized with RESOLVE logo and graphics.

L

SESOL ypi

. FiNag
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Figure 8 - Dissemination kit
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3. Events and publications

The following events, initiatives, activities and publications have been identified as opportunities to present RESOLVE and increase its visibility and awareness
about its results:

Table 2 - events and publications

EVENT TYPE OF PRESENTATION PARTNER RESPONSIBLE/AUTHORS DATE PLACE
44° Convegno Nazionale Analisi di stabilita di veicoli basculantia | UniPI 28 July 2015 Messina
AIAS tre ruote
Master thesis Sviluppo di modelli matematici per UniPI 2015
I'analisi dinamica di veicoli basculantia 2 | Autore: Francesco Ceru.
0 piu ruote. Relatori: F. Frendo, F. Bucchi,
M. Guiggiani,
0. Di Tanna
Master thesis Analisi Multibody di Veicoli Basculantia | UniPI 2015
4 Ruote Autore; A. Campani Relatori: F.Frendo,
F. Bucchi, O Di Tanna.
EMENDER 2015 Far far away: driving HMI requirements | UniFl - RE:Lab 6 October 2015 | Ljubljana, Slovenia
Conference towards the comfortable range in Electric
Vehicles
Master thesis Studio di fattibilita di telaio leggero per UniP!I
veicolo elettrico basculante a quattro Author: L. Massicci
ruote Tutor: F. Bucchi, F. Frendo

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 653511.The content of this publication is the sole
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EVENT TYPE OF PRESENTATION PARTNER RESPONSIBLE/AUTHORS DATE \ PLACE
MAR 2016 - e Presentation of the paper: Managing | UniPI 15-17 June 2016 | Lisbon, Portugal
MANUFACTURING cost drivers: the case of RESOLVE | Giannetti Riccardo, Risso Laura,
ACCOUNTING RESEARCH project. Authors: Giannetti R., Risso | Lanzara Riccardo - UNIPI (DEM)
CONFERENCE L., Lanzara R.

¢ Dissemination of models and
scientific results presented at the
Conference in 1) Cost Management
PhD courses and 2) Master Degree
courses)

Initiative Association set up a stand
at TRA 2016

EGVI displayed a slideshow for the
entire duration of the TRA
Conference to show the project it
supports

e Presentation of the paper 2Electric
L-category vehicles for smart urban
mobility, M. D. Santucci, M. Pieve
(PIAGGIO & C. SPA), M. Pierini (Uni
Florence) -- Oral presentation of
RESOLVE in Session TWE1:
Electric Vehicles Development

European Conference on Hu | Understanding the User Needs in the UniFl, RELAB 30 June & 1st Loughborough, UK
man Centered Design for Electric Mobility System: a Survey Study July 2016

ITS

11th European ITS Challenges and opportunities in the HMI | RE:Lab 6-9 June 2016 Glasgow, UK
Congress 2016 design for EV

TRA conference 2016 e The European Green Vehicles Piaggio 18-21 April 2016 | Warsaw, Poland

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 653511.The content of this publication is the sole
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EVENT TYPE OF PRESENTATION PARTNER RESPONSIBLE/AUTHORS DATE PLACE
e The European Green Vehicles
Initiative Association set up a stand
at TRA 2016
- EGVI displayed a slideshow for the
entire duration of the TRA
Conference to show the project it
supports
ACEM conference 2016 Presentation on RESOLVE Piaggio 7 Brussels, Belgium
September 2016
AMAA conference 2016 KTM: speech on “The RESOLVE Project | KTM 22-23 September | Berlin, Germany
- An overview” within the Invited 2016
Session: Disruptive Approaches to
Urban Electric Mobility
IFZ International Motorcycle | Design of novel tilting electric four- UniPI, Piaggio, KTM 3-4 October 2016 | Cologne, Germany
Conference wheelers. F. Bucchi, F. Frendo, D. Simic, O. Di
Tanna, M. Perterer
Article in journal Modelling and Simulations of a Narrow | JJ Chong, James Marco, David 31 October 2016 | Exchanges: the
Track Tilting Vehicle Greenwood Warwick Research
Journal
Master thesis Analisi multibody di un veicolo Author: Vestri 2017
basculante a 4 ruote innovativo Tutor: L. Bertini, F. Bucchi, F. Frendo,
0. Di Tanna
Master thesis Progettazione di componenti strutturali | UniPI 2017
per veicolo innovativo a trazione elettrica | Author: A. Bellugi
Tutor: L. Bertini, F. Bucchi, F. Frendo,
0. Di Tanna
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EVENT TYPE OF PRESENTATION PARTNER RESPONSIBLE/AUTHORS DATE \ PLACE
Book Bezpecnostni aspekty navrhu KOVANDA, Jan et al.
dopravnich prostfedkl (book about
safety aspects of vehicle's design)
EATC 2017 9th European Presentation on “Simplifying a full AIT - Authors: Stefan Scheiblhofer, 26-28 June 2017 | Frankenthal
Altair Technology vehicle model for FE analysis” Matthias Hartmann
Conference
Workshop organized by EU | RESOLVE joined the debate on how Piaggio/RELAB July 4 2017 Reggio Emilia
projects Esprit and Weevil light electric vehicles can contribute to
“The transition to light sustainable mobility, together with other
electric vehicle: an projects funded within the H2020 Green
opportunity to disrupt urban | Vehicle call: Jospel, Esprit, Weeuvil:
mobility?” Piaggio has given a presentation on
RESOLVE, RELAB has given support in
liaison with event organizers and in
poster sessions.
2nd ltalian-German Presentation of the activities carried out | UniPI 5-6 July 2017 Darmstadt
Workshop on Motorcycle in RESOLVE by UniPI
Research
AIAS Conference 2017 Paper submission and presentationat | UniP!I 6-8 September Pisa
on the multibody model of tilting four 2017
wheeler developed in the RESOLVE
project;
Global Conference on Paper on Managing costs through UniPI — Authors: Giannetti Riccardo, 3-7 October, Volterra, Italy
Services Management business model servitization: a strategic | Dello Sbarba Andrea, Lanzara Riccardo, | 2017
management accounting perspective on | Yacoub Basheer
the RESOLVE project
MSC Vehicle Dynamics Presentation on the multibody model of | UniPI 18-19 October Turin
Conference 2017 tilting four wheeler developed in the 2017
RESOLVE project by UniPI
IV european electric vehicle | KTM represented RESOLVE in a Round | KTM 26-27 October Madrid
congress table of EU projects on EV 2017

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 653511.The content of this publication is the sole
responsibility of the Consortium partners listed herein and does not necessarily represent the view of the European Commission or its services.
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EVENT TYPE OF PRESENTATION PARTNER RESPONSIBLE/AUTHORS DATE \ PLACE

Ricardo Motorcycle Presentation by Ricardo Ricardo 5 November 2017 | Milan
Conference
1ST LIGHT ELECTRIC Ricardo: lecture on “RESOLVE - new Ricardo 22-23 November | Rotterdam,
VEHICLE SUMMIT vehicle architecture for urban mobility” 2017 Netherlands
EGVIA -ERTRAC 1st Presentation by the Coordinator Piaggio 29-30 Bruxelles
European Conference November2017
Results
ACEM conference 2018 Exhibition of Vehicle Demonstrators Piaggio/KTM, RELAB 24 January 2018 | Bruxelles
TRA conference 2018 Prototypes have been showcased in an | Piaggio/KTM 16-19 April 2018 | Vienna

area dedicated to RESOLVE in the

European Commission booth;

A live and interactive 10-minute project

presentation has been given in the

Media/Outreach area;

Project video has been displayed in the

Media/Outreach area;

A curious and interested audience has

lively interacted with RESOLVE partners

who have presented the project.
RESOLVE Final Event Presentation of project results All partners 25-apr-18 Bruxelles

Liaison with GV projects
The future of transport Presentation of project results by Kiska | Kiska 19 - 20 June Cologne, Germany
conference 2018
A paper related to Stability analysis of a novel four-wheeled | Unipi - I: Bucchi, F., Ceru, F., & Frendo, | 27 February 2017 | https:/link.springer.co
RESOLVE was published on | motorcycle in straight running. F. (2017) m/article/10.1007%2Fs
an international journal Meccanica, 52(11-12), 2603-2613. 11012-017-0645-x
General Assembly of the Presentation on WP5 by RE:Lab RELAB 29-30 November | Copenhagen
Humanist VCE 2017
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EVENT TYPE OF PRESENTATION PARTNER RESPONSIBLE/AUTHORS DATE ‘ PLACE
Seminar on «<HORIZON Presentation on RESOLVE HMI by RELAB 13 -14 December | Collegio Europeo di

2020: research and
innovation in Public
Administration»

RE:Lab

2017

Parma

"Come 3 nuvole" Presentation on RESOLVE HMI by RELAB 9 March 2018 Bologna
conference RE:Lab
CoDIT’18 conference Paper on Nonlinearity Compensation Warwick 10-13 April 2018 | Thessaloniki
based Tilting Controller for Electric Authors: Yaxing Ren, Truong Quang
Narrow Tilting Vehicles Dinh,
James Marco, and David Greenwood
Sliverstream final event Presentation on RESOLVE with focus on | RELAB 4-5 July 2018 Turin
within ECAS conference HMI
AEIT AUTOMOTIVE 2018 Presentation of RESOLVE, showcase of | Piaggio 9-11 July 2018 Milan
D1
Final event

The final event of the project is worth a special mention.
About 80 participants joined the RESOLVE Final Event in Brussels on 25 April 2018.
Opened by the Project Officer Georgios Charampolous and by Antonio Perlot, Secretary General of ACEM, the conference on main results of the project
encountered a very positive feedback from an interested audience and hosted a lively debate on challenges and opportunities for electric mobility and future
perspectives, involving other projects in the Green Vehicles Horizon2020 framework: ELVITEN, WEEVIL, SILVERSTREAM, ESPRIT.
The two vehicle demonstrators developed in the project and an additional three-wheeler demonstrator named D3 have been showcased and received a very
positive feedback from an interested audience.
Furthermore a comprehensive exhibition helped the audience to touch project results: on achievements in the different project areas, videos on vehicles supported
the Consortium to give an exhaustive and exciting overview of achievements of RESOLVE.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 653511.The content of this publication is the sole
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4. Liaison Activities

Over the project life, RESOLVE has stimulated a debate on how light electric vehicles could concretely be
an alternative to ICE vehicles in particular for urban mobility.

Liaison and networking activities have been promoted, as well as participation to initiatives within the
transportation domain and in particular concerning light electric Mobility.

Main scopes were to:

Promote solutions towards sustainable and efficient Mobility

Share and consider the latest developments regarding electric vehicles at EU level

Analyse the importance of investing in electric and alternative vehicles, also in a perspective of
economic growth and job creation

Explore and promote the benefits of using an electric vehicle, in particular light electric vehicles, as an
alternative to ICE vehicles.

Some events were organized under the umbrella of two relevant entities in Europe, active in green mobility
and networking vehicle manufacturers, such as:

EGVI, as a public-private partnership endorsing research and innovation regarding green technologies
for cars and other mobility systems used for road transport;

o EGVIA-ERTRAC 1st European Conference Results 2018

o TRA conference 2016 and 2018, where RESOLVE has been presented at the EGVI booth

o Update of the EGVI website in 2018, where RESOLVE has shared latest project results
ACEM, the European Association of Motorcycle Manufacturers, is the trade association that
represents manufacturers of powered-two and three-wheelers as well as quadricycles (L-category
vehicles) in Europe.

o ACEM conference 2016

o ACEM conference 2018, where RESOLVE has presented the vehicle prototypes developed in

the project.

Liaison activities have been carried out also with other projects within the Green Vehicle initiative:

Workshop organized by EU projects Esprit and Weevil “The transition to light electric vehicle: an
opportunity to disrupt urban mobility?” in 2017, where RESOLVE has shared a presentation and joined
the debate

“‘Improving Energy Efficiency In Electric Vehicles” event organized by XERIC, JOSPEL and
OPTEMUS projects in 2016, which RESOLVE has joined

Electric Connected Automated Cars invented for the 2030 Customer - "Moving Towards Human
Centered Mobility" Workshop, to be held in July, which RESOLVE will join.

RESOLVE final event on April 25 2018, where representatives of SILVERSTREAM, WEEVIL,
ELVITEN, ESPRIT shared project results and joined the debate on challenges and opportunities for
electric mobility and future perspectives.

Presentation of RESOLVE with focus on HMI at the final event of SILVERSTREAM, at the ECAS
Conference

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement
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5. Assessment

Over the project life, several means to present RESOLVE and its results have been identified: since the time
of proposal writing, quantitative criteria have been set, in order to assess the Dissemination and Communication
activities.

Criteria selected have included scientific publications, conferences, direct private conversations (e.g. with
consumer associations, industry watchers, companies who have expressed an interest in adopting RESOLVE
vehicles for corporate reasons, and policy makers looking to fulfil urban needs), website visits, trade shows,
press releases and reach-through communications.

As pointed out in Table 3, all of the thresholds set per each criteria have been met.

Due to confidentiality issues on results, it was decided to not create any RESOLVE social media profile, but
to rely on different means able to create anyway a debate on strategic topics related to the project, e.g. liaison
activities, participation to conferences and events, prototype showcase at trade shows.

The feedback from the audience has been positive, both from the specialist and general public and from the
press, as confirmed by the number of reach-through communications.

Table 3 - Dissemination and Communication targets

Channel Targets Metrics planned Metrics achieved
Scientific R&D community # papers > 8 17
publications
Conferences R&D community, industry, # presentations > 15 19
policy Audience > 1,000
makers/advisors
Private R&D community, policy # conversations > 10in 11

conversations makers/advisors, industry  total

Project website ~ Everyone # visitors > 300/month 2017: Average visits: 2,055917
2018: Average visits: 4,8362
Trade shows Enthusiasts, industry, # interacting visitors 7
public # mentions in press > 3
Reach-through Public Reach > 100,000 o4
communications # articles > 50

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement
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6. Exploitation of research deliverables by OEMs and other industry
partners

As mentioned in Grant Agreement (653511 — RESOLVE - Part B, p.32): “the primary route for exploitation
of the RESOLVE results is through direct sales of ELVs and ELV components by industry consortium partners.
A secondary route is through licensing of RESOLVE Intellectual Property (IP) to third parties. A tertiary route is
through consultancy and research contracts by research partners”.

This section refers to the exploitation of research deliverables by OEMs and other industry partners that
primarily happens through direct sales of ELVs and ELV components. To this purpose, it is necessary to analyze
market potential and the cost constraints, due to these are the well-known constraints to ELVs diffusion.

6.1. Marketing potential

6.1.1. D1 Demonstrator market positioning

During the last few years, the European electric scooter market recorded a significant growth (133,4%) from
2016 to 2017, with the number of registered vehicles which rose from around 5.750 to over 13.400. Thus, while
in 2016 electric scooters accounted for 0,8% of the scooter market, in 2017 the percentage increased to 1,9%
(Figure 9).

16.000 2,0%

0,
14.000 1.8%

1,6%
12.000
1,4%

10.000 1,2%
8.000 1,0%
6.000 0,8%

0,6%

4.000
0,4%
2.000 0,2%
0 0,0%

2010 2011 2012 2013 2014 2015 2016 2017

N Sales volumes ~— === 9% on the scooter market

Figure 9 - Electric scooter sales (2010 - 2017) — Source: OEMs’ analysis based on internal databases.

However, looking more in detail at the data, it emerges a different behavior for electric mopeds and
quadricycles, because mopeds point out a significant increase while quadricycles have a more fluctuating trend
(Figure 10 and Figure 11).
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Figure 10 - Electric mopeds registrations in the European Union (2011 — 2017) — Source: ACEM 2018
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Figure 11 - Electric quadricycles registrations in the European Union (2011 — 2017) — Source: ACEM 2018

Another relevant aspect concerns the type of favorite scooters within the market. In fact the characteristics
of these scooters represent useful information to support the development of new products. Figure 12 shows
that in the European Scooter market more than 75% it is made of vehicles between 50 and 125 cc.
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Figure 12 — European Union Scooter market distribution (2017) — Source : OEMs’ analysis based on internal
databases.

Looking at 50 cc vehicles, it results that the average price is around 1.500 € (Table 4).

Table 4 - Estimated average price (scooters 50cc - 2017)! — Source: OEMs’ analysis based on internal

databases.

Model Volumes Price

SCOQTER 50 (China) 48.587 1.000 €
SCOOTER (CHINA) 50 25km/h 27.423 1.000 €
Kymco AGILITY 6.685 1.299 €
SYM ORBIT 50 5.883 1.299 €
Peugeot KISBEE 50 17.658 1.300 €
Piaggio ZIP 2000 2T 9.601 1.350 €
Piaggio ZIP 25 km/h 7.184 1.790 €
Vespa 50 PRIMAVERA 2T 8.839 3.000 €
Vespa 50 PRIMAVERA 4T 7.244 3.280 €
Vespa SPRINT 25km/h 7.356 3.750 €
Weighted average price 1.495 €

However, the previous table highlights that on the reference market there is space also for scooters having
higher prices if these models have attractive characteristics in terms of brands, style and functionalities (e.g.
Vespa).

1 Calculation based on EU volumes and on price lists of the European country which registered the highest number of sales of each
scooter. Prices refer to the direct sale of vehicles.
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An in-depth analysis shows that more than 75% of such a market counts lower 1.500 €, with a 16% peak
over 2.500€, located in the area ruled by the most exclusive 50cc scooter, such as Vespa Primavera/Sprint

(Figure 13).
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Figure 13 — Average price distribution (scooters 50cc - 2017) — Source: OEMs’ analysis based on internal
databases.

On the other hand, average price for scooters over 50cc and <125cc is about 3.3502 €, as shown in Table
5. This analysis also takes into consideration scooters over 50cc because electric scooters classified as mopeds
usually have an acceleration higher than combustion ones and can be compared, for urban use, to 110cc and
125cc scooters.

Table 5 - Estimated average price (scooters between 51cc and 125cc - 2017) — Source: OEMs’ analysis based on
internal databases.

Model Volumes Price

Kymco AGILITY 125 R16 11.618 1.990 €
Honda VISION 110 7.679 2.250 €
Piaggio LIBERTY 125 ABS 10.128 2.390 €
Sym SYMPHONY 125 6.499 2.400 €
Honda PCX 125 17.984 2.899 €
Yamaha N-MAX 125 11.562 3.099 €
Piaggio MEDLEY 125 8.048 3.290 €
Honda SH 125 19.404 3.440€
Vespa 125 PRIMAVERA 9.282 4320 €
Honda FORZA 125 12.213 4949 €
Yamaha XMAX 125 8.735 4999 €
Vespa GTS 125 SUPER 5.042 4,999 €
Weighted average price 3.361 €

50% of selling is related to vehicles with a price lower than 3.250 €, while the high-end segment accounts
for 20% of sales (Figure 14).

2 Calculation based on EU volumes and on price lists of the European country which registered the highest number of sales of each
scooter. Prices refer to the direct sale of vehicles.
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Figure 14 - Average price distribution (scooters between 51cc and 125cc - 2017) — Source: OEMs’ analysis
based on internal databases.

Hence it emerges that within the EU context, the short range mobility demand is satisfied by vehicles that
have a relatively cheap purchasing cost for the end user (purchasing cost < 3.250 €), low operating costs (i.e.
engines with moderate performances, about 2-4 kW for 50 cc and 7-9 kW for 125 cc (except for Honda Forza
and Yamaha XMAX with a maximum power of 11 kW), suitable for drivers with only car license, easy to ride and
park. Furthermore, consumers seem to appreciate differentiation of vehicles because there is also space for
more costly vehicle having special characteristics (e.g. brand, design and riding characteristics). These vehicles
are purchased because are an economic solution to traffic jam in urban environment, are light and suitable for
customers that do not need deep technical knowledge but are oriented to functional capacity and reliability.
Moreover, in recent years new vehicles appeared able to ensure very low consumption levels, up to 50 km/liter
(i.e. Honda SH and Vision, Piaggio Liberty ABS, Vespa Sprint/Primavera).

The above-mentioned analysis shows that the private customer will eventually consider an alternative
mobility solution if this alternative is offered with a favorable ratio between price and vehicle characteristics.

Analyzing quality/premium conventional scooters between 50cc and 125cc (except maxi GT scooters), the
price in 2017 - not considering special discounts or incentives — varies from 2.200 to 6.000 €. Yearly usage,
mainly in urban areas, reasonably counts for an average distance between 4.000 and 6.000 km. Hence
assuming the following hypothesis:

- adistance of 6.000 km/year,

- 5years as period of ownership,

- 1.300 € as terminal value,

- an average consumption of 20 - 30 kml/liter, 1,5 €/liter fuel cost (Italy 2017) (hence fuel costs results to

be about 450 - 300 €/year and roughly 25 - 38 €/month),

- road tax: 20€ for 50cc scooter; 30€ for 125¢cc (web simulation);

- service maintenance: 70€ for 50cc; 90€ for 125¢cc (web simulation);

- insurance costs are not included (this cost could be a lever used by policymakers to support ELVs

diffusion);

Itis possible to estimate the total cost of ownership for the end user (Table 6 summarizes the main assumptions).
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Table 6 — Average monthly total cost of ownership (simulation for a scooter between 50cc and 125¢cc — 2017 -
*Insurance costs are not considered.) — Source: OEMs’ analysis based on internal databases.

Estimated price for the end-user (quality/premium ICE scooter 4.300 €
between 50cc and 125cc)

Average monthly depreciation 3.000/ (12 *5)
(assuming 5 years as period of ownership and 1.300€ as terminal value) =50€
Estimated Annual fuel cost
(assuming a distance of 6.000 km/year; an average consumption of 25 360 €

km/liter and 1,5 €/liter fuel cost)
Estimated Road tax cost

(mean value for 50cc and 125cc) 25€
Estimated annual maintenance cost (mean value for 50cc and 125cc) 80 €
Average monthly cost for vehicle usage (360 +25+80)/12=39 €
Average monthly Total Cost of Ownership (ownership + usage) 50 + 39
=89€

In conclusion, market analysis points out a potential for electric scooters (mopeds); however, any alternative
to internal combustion engine scooters (such as an electric/hybrid vehicle®) must be competitive with such
values, in order to stimulating the willingness to use and/or to purchase a different vehicle. Electric/hybrid vehicle
will compete with internal combustion engine (ICE) scooters not only on the price but also on performance, style,
functionalities (e.g. cargo capacity, riding pleasure and safety). Hence an ELV higher price could be balanced
increasing its usefulness and riding pleasure. Nevertheless, in the near future the diffusion of electric vehicles
will be boosted by new legislation on polluting emission. For example, from 2018 the production of Euro 2 and
Euro 3 scooters is no longer permitted, with a few exception, causing consequent changeover to Euro 4 vehicles
(Source: Regulation No 168/2013 of the European Parliament and of the Council). The new regulation
necessarily increases the production costs of ICE scooters and therefore purchase prices of basic scooters too.

Coming back to D1 Demonstrator, its proposal is very different respect a conventional ICE scooter (i.e.
safety, style, cargo capacity, fun drive). Hence, it these distinctive characteristics will be properly communicated
to the potential users, they should increase the willingness to pay for this new vehicle. From the cost side it is
appropriate to take into account that an electric vehicle such as D1 Demonstrator has a lower cost usage than
an ICE vehicle. Table 5 describes the D1 demonstrator TCO, based on an estimated price for final user ranging
from € 8.000 to € 10.000.

Table 7 - Estimated average monthly total cost of ownership for D1 Demonstrator - Source: OEMs’ analysis
based on internal databases.

Estimated price for the end-user (a price range is considered: 8.000€ min. 8.000 € (10.000 €)
and 10.000 € max)
Average monthly depreciation 5.500 (7.000)/ (12 * 5)
(assuming 5 years as period of ownership and 2.500€ (3.000) as terminal = 91,67 € (116,67€)
value)

3 It is taken for granted that such electric/hybrid vehicle will have no technical limitations in terms of range and recharging capability.
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Estimated Annual kWh cost 68,64 €

(assuming a distance of 6.000 km/year, a consumption of 4,4 kwh/100 km
and 0,26€ as price per kw/h)

Estimated Road tax 0,00 €

(value for 50cc, ltaly, source ACEA 2018)

Average monthly cost for vehicle usage (68,64 /12) = 5,72 €
Average monthly Total Cost of Ownership (ownership + usage) 91,67 (116,67) + 5,72
=97 € (122)

6.1.2. D2 Demonstrator market positioning

Concerning the D2 Demonstrator vehicle, the competitors’” analysis also includes vehicles of categories
other than L6 but which are similar to it in terms of size, safety level, load capacity and weather protection. It
results that the average price of these vehicles on the European market is about 13.150 € (Table 8).

Table 8 - Estimated average price for L6 vehicles and similar categories — 2017 - Source: OEMs’ analysis based
on internal databases.

Model Volumes Price

Ligier JS50 dci 1.224 11.190 €
Renault TWIZY 45 108 11.800 €
Ligier PULSE 3 1.473 12.821 €
Aixam S8 (480cc) 1.101 14.090 €
Aixam E-CITY 24 14.690 €
Microcar M.GO 505 750 15.290 €
Estrima BIRO 114 15.590 €
Weighted average price 13.134 €

An analysis of this market from Figure 15 shows that half of the sales are concentrated in the price range
12.751 - 13.500 €, while sales volumes are significant also below 12.000 € and above 15.000 €.

1600 - 1.473
1400 -
1200 -
1000 -
800 -
600 -
400 -
200 -

0 T T T T T
0,50%
<12.000€ 12.001-12.750€ 12.751-13.500€ 13.501-14.250€ 14.251-15.000€ >15.000€

Figure 15 — Average price distribution for L6 vehicles and similar categories — 2017- Source: OEMs’ analysis
based on internal databases.

As demonstrated by the low sales volumes (Figure 15), the market for L6 vehicles and those of similar
categories represents a niche market in Europe.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement
No 653511.The content of this publication is the sole responsibility of the Consortium partners listed herein and does not necessarily
represent the view of the European Commission or its services.

31



653511 — RESOLVE — H2020-GV-2014-2015 PU RESOLVE_D7.3_Exploitation and Dissemination

Report_v1.0.docx

Despite sales prices are at the level of those of conventional small cars, these vehicles are purchased
because they are light and suitable for urban transport. The small size combined with a certain amount of load
capacity allows to target businesses which deliver in city centers.

An alternative mobility solution such as the D2 Demonstrator vehicle will only be considered if it will be
offered with a favorable ratio price/vehicle characteristics.

In order to identify an average total cost of ownership as possible benchmark for the D2 Demonstrator
vehicle, two quality vehicles — one with an internal combustion engine and the other with an electric motor — are
here taken into account: the Aixam S8 (480cc) and the Aixam e-city.

For these vehicles the price — without considering special discounts or incentives — is between 14.000 and
15.000 €, while the average annual hypothesized distance traveled is 8.000 km. Average consumption and fuel
costs (Austria 2017) are respectively 25-27 kml/liter (as average 26 km/liter) and 1,16 €/liter for the Aixam S8
(480cc) and 16,5 - 33 km/kWh and 0,18 €/kWh for the Aixam e-city.

The period of ownership is assumed to be 5 years and the terminal value is considered as approximately
30% of the initial price.

Road tax costs in Austria amount to 74,40 € for the Aixam S8 (480cc), while electric vehicles, and therefore
also the Aixam e-city, are exempt from this type of costs. Insurance and maintenance costs are not considered.

The main data are summarized in Table 9.

Table 9 - Average monthly total cost of ownership for L6 vehicles and similar categories — 2017 - Source: OEMs’
analysis based on internal databases.

AIXAM S8 (480CC) AIXAM
E-CITY
Estimated price for the end-user 14.090 € 14.690 €
(quality ICE and electric vehicles
of categories similar to L6)
Average monthly depreciation 9.890/(12*5) 10.290/ (12 * 5)
(assuming 5 years as period of ownership and respectively 4.200€ =164,83 € =171,50 €
and 4.400€ as terminal value)
Estimated Annual fuel/energy cost 356,92 € 58,18 €
(assuming a distance of 8.000 km/year)
Estimated Road tax 74,40 € 0 € (source: ACEA
2018)
Average monthly cost for vehicle usage (356,92 + 74,40)/ 12 58,18 /12
=3594 € =4,85€
Average monthly Total Cost of Ownership (ownership + usage) 164,83 + 35,94 171,50 + 4,85
~201€ =176 €

For D2 Demonstrator, the possible selling price for the vehicle developed by KTM could range from 10.000
to 11.000.

Table 10 - Estimated average monthly total cost of ownership for Demonstrator D2 - Source: OEMs’ analysis
based on internal databases.

Estimated price for the end-user (a price range is considered:
10.000 € min. and 11.000 € max)
Average monthly depreciation
(assuming 5 years as period of ownership and € 3.000 (3.500)
as terminal value)

10.000 (11.000) €

7.000/(12"5) =116,67 €
7.500/(12*5) = 125 €
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Estimated Annual fuel cost
(assuming a distance of 8.000- km/year, a consumption of 5,4 112,32 €
kw/h/100 km and 0,26 € as price per kw/h)
Estimated Road tax 0,00 €
(source: ACEA 2018)
Average monthly cost for vehicle usage 112,32112=9,36 €
Average monthly Total Cost of Ownership (ownership + 116,67 + 9,36 = 126 €
usage) 125+9,36 =134 €

6.1.3. ELVs Business model innovation: insights from RESOLVE project

In order to push a wide spreading RESOLVE'’s vehicles concept, some alternative hypotheses to the direct
selling business model are needed. Different possibilities are taken into consideration and analyzed in order to
better understand how to reach potential customers, meet their needs and willingness to pay for an Electric LV.
In fact, as for car sector, final users (city dweller) does not strictly need to purchase a vehicle (2, 3 or 4 wheels)
but they are looking more and more for an effective and efficient solution for their mobility needs. Even more
people are shifting from ownership to sharing formulas. Such a phenomenon is not restricted to the so-called
“‘early adopters” but is becoming quite common. For instance, the Italian Car2Go and Enjoy4 experiences are
demonstrating how sharing mobility is considered a valuable answer to the urban mobility issues. Besides cars,
such formula is dealing with bicycles and scooters (i.e. MP3 300 Enjoy). It is proof that customers are more
interested to the service (offered at a reasonable price) than the type of the vehicle itself. Alternative business
models to the direct selling are introduced below.

Vehicle leasing
The complete vehicle is sold with a leasing option to the customer, with an initial installment and a monthly

fee. At the conclusion of the contract, two options are offered: the vehicle return with no other additional fees or
the vehicle purchase with a final high installment.

The vehicle leasing partially solves the problem of initial illiquidity since the customer does not have to pay
the full value of the vehicle at the time of signing the contract, but only a part of it.

Although it can also be applied to private users, the leasing formula is mainly designed for enterprises and
freelancers as it allows them to have fiscal advantages.

In order to be competitive with the prices of scooters and minicars already on the market, the monthly fee of
the RESOLVE vehicles cannot exceed much the monthly typical operating expenses sustained by a scooter or
minicar owner.

Long-term rental

The end user pays a monthly fee to come into possession of the complete vehicle without being its owner.
Differently from the leasing option, there are no initial or final installments.

This formula is ideal for people who need the vehicle for a limited period of time and those who do not want
to assume the obligations and risks of having their own vehicle. Indeed, the duration of the contract can be
chosen by the customer and the monthly fee includes ordinary and extraordinary maintenance, insurance, and
roadside assistance.

# https.//www.car2go.com/en - https:/enjoy.eni.com/en/milano/trova_auto?flag_auto=mp3
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Generally, if the customer keeps the vehicle for a short period (e.g. some months), he/she pays overall less
than buying one. Following what happens in the electric scooter market, Piaggio and KTM have two different
options to offer their new vehicles with the long-term rental formula: offering this service directly to the end users
as the Italian manufacturer MES does, or selling the vehicles to companies which then provide the service to the
end users. In both cases the more the scooter is used, the more the fixed manufacturing costs are shared among
users, with the possibility to lower their costs. Of course profitability for OEMs will be different according to the
selected option.

Battery hire
One of the main current critical issue of the electric vehicles business is the high cost of the batteries.

To overcome this difficulty and lower the vehicle price and TCO, a solution may be the selling of the vehicle
without the batteries and proposing the use of the batteries through a rental or sharing option: practically, with
this formula the company capitalizes in the long term the economic benefits related to the batteries by turning
customers' high initial investments into a supply service. The private customer would pay a lower price (vehicle
price without batteries) and then pay a separate fee for the battery provision, recharging and management.

In addition to having a price reduction while purchasing the electric vehicle, battery hire reduces consumers’
anxiety about the battery as usually it is offered roadside assistance and guaranteed that batteries have at least
a certain amount of the original capacity.

Examples of application of this business model are offered by ME?, an ltalian manufacturer of electric
scooters, and Renault with its Twizy model. Indeed, both the companies give the possibility to purchase the
vehicle and sign a contract for the supply of the battery (without being its owner).

A similar formula has been recently launched in Taiwan (and it is now being tested in Europe) by Gogoro’.
The company has combined the battery hire system with a battery swap one, capable of increasing the driving
range and drastically reducing waste of time. Indeed, its customers have the possibility to choose between
charging the batteries they already have and replacing them with charged ones in less than 1 minute. The
rationale behind this business model is from one side to give a service to the customer overcoming its anxiety
deriving from the battery usage and maintenance. From the other side the battery hire could be a way to increase
the battery usage within its useful life, decreasing the incidence of its cost per user (Giannetti et al., 2016).

“Pay x use”
This formula allows to attract people who need to move around the city, but do not want to have any long-

term commitment. Indeed, final users pay only for the time they use the vehicle and do not have to worry about
fuel, maintenance, taxes and insurance.

Private companies with experience in the vehicle sharing business could easily propose such new vehicles
in this market, sustain the significant purchasing cost of the vehicles, and offer a cheap sharing service to the
final user. Purchasing more expensive but better quality electric vehicles would mean higher safety for customers
while braking and curving and lower maintenance costs in the long term.

Public companies and municipalities, interested in eco-mobility issues, could also join and promote this kind
of business initiative since it contributes to reduce traffic and greenhouse gas emissions in cities and therefore
to improve citizens health. Energy companies could be involved for the supply and battery management.

This type of business model is becoming increasingly successful thanks to its ability to meet the end users’
needs, with the number of European cities where it is possible to find this sharing service which is growing. In
particular, among the electric scooters made available by sharing companies there are those produced by Niu,
Govecs and Askoll. Estrima Bird has instead developed a platform8 that allows both individuals and companies
to create their own community with which to share their L6 vehicles.

> https://scooterelettrico.me/en/me-scooter-en/price-and-financing

6 https://www.renault.it/veicoli/gamma-ze/twizy.html

7 https://www.gogoro.com/

8 http://www.estrima.com/en/biro-share/
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Following CityScoot, eCooltra, GoUrban and MiMoto® formulas, private/public companies could offer eco-
sustainable urban mobility solutions for final user, such as D1 and D2 Demonstrators. Piaggio and KTM would
sell the electric vehicles to sharing companies (or municipalities), while the batteries service would be managed
by energy companies. The customer would then simply pay a fee for the use of the vehicle.

The business models (BMs) recalled above are only some examples of possible BMs that can be evaluated
and developed in order to overcome the barriers to ELVs diffusion. Further insights on innovative BMs could
come from an analysis of the electric car market in order to bring those elements that are not yet present in the
less mature sector of L-category electric vehicles and that could be applied in order to favour the distribution of
such vehicles. For example, we assist to a growing number of prosumers, subjects that not only consume energy
but also produce it, usually through rooftop solar panels, and use it to recharge their electric cars (Hall et al.,
2017; Parag and Sovacool, 2016). Encouraging users and businesses to become prosumers would increase
the economic benefits of being an owner or a possessor of an electric vehicle, with positive impacts on the
adoption of such vehicles.

Hence different business models could be designed and implemented in order to spread Electric LVs. Each
BM have pros and cons for consumers and organizations, according to contingencies such as location, user
needs etc. Due to the variety of BMs that can be realized, it is useful to give insights about a possible method
useful to support their design. As an example of a multidimensional assessment of BM innovation, it is worth to
recall that proposed by Weiller et al. (2015). Weiller et al. (2015) designed this framework specifically for the
electric vehicle industry, in order to evaluate the business models on the basis of 11 criteria which analyse the
financial and practical benefits for customers, the use of innovative technologies, the impacts on customers’
behaviours and the possibility to re-adapt the business model to different contexts. The first six dimensions
evaluate the way in which the business model enhances diffusion of EVs through the resolution of consumer
problems, while the next five concern the process of value creation and appropriation from the supply
perspective. Each of the 11 criteria receives a score representing the strength of the business model in creating
competitive advantage and favouring a wider adoption of EVs. Scores range from 0 to 5 — where 5 represents
the maximal performance — and are then represented in a four-dimensional chart which indicates whether the
competitive advantage is related to financial or strategic factors and whether it is due to a customer or business
orientation.

Figure 16 shows how the framework suggested by Weiller et al. could be applied on the BM based on the
sharing of electric vehicles — also known as the “pay per use” formula. This BM conceives mobility as a service
and aims at promoting the adoption of EVs through the reduction of risks and costs for consumers.

In particular, ownership costs for the end users are completely reduced as both the battery and the vehicle
are fully owned by the sharing company or by the municipality. Therefore, the business model receives 5/5 for
the first two dimensions of the framework.

Customers are protected from variations in electricity prices (5/5) since the cost of electric recharge is fully
included in the price paid for the use of the electric vehicle.

The business model scores 4/5 in spreading the risks across the ecosystem. Indeed, risks of adoption do
not fall on consumers but on sharing companies (or municipalities), with a positive impact for a wider adoption
of electric vehicles. Moreover, the organization offering the service can count on the contribution of other actors
such as energy suppliers for vehicle recharging and the supplier of electric vehicles for technical guarantees.

Since the sharing service is designed for urban areas, the business model does not address the problem of
driving range limitation and therefore receives 0/5 on the fifth criterion.

The service is intended as an alternative to public transport and to vehicle ownership and therefore strongly
(5/5) promotes a change in the behaviour of citizens and tourists towards more flexible and sustainable transport.

% http://www.cityscoot.eu/paris/?lang=en - https://www.ecooltra.com/en/ - https://gourban.at/en/ - https://mimoto.it
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The business model is not designed to facilitate technological improvement of electric vehicles’ typical
components. However, it proposes steps forward in terms of vehicle connectivity: vehicles are managed by end
users through the use of smartphone apps and without keys. Thus, the “pay x use” formula is given a 1/5 score.

Regarding the eighth dimension, the business model receives a 5/5 score as it is clearly innovative for the
mobility sector.

The sharing business model receives 2/5 in terms of experimentation and flexibility as, although it may
involve the use of different types of vehicles, it is designed specifically for city centres and for those areas with
a high population concentration. A smart charging infrastructure is not yet used (0/5).

As underlined several times, the business model is fully service oriented and therefore receives a 5/5 score
for the last dimension.

Financial
Reduces battery costs

Service business model p Reduces up-front vehicle cost
3
Uses intelligent charging Reduces customer exposure
infrastructure 2 to electricity prices
Business » Customer
Enables business model *""""--_J

. . Spreads risk across ecosystem
experimentation

Clear formulation of business

model strategy Advantage for long distances

Enables technological Encourages change in
innovation v consumer behaviour

Strategic

Figure 16 - Evaluation of the “pay x use” business model — Source: adapted from Weiller et al. (2015).

The evaluation scheme could be applied both to the other BM types described before and, eventually, to the
hybrid solutions obtained combining them. In this way it is possible to point out strengthens and weaknesses of
each solutions, supporting innovative business model design. However in this vein more research is needed,
the RESOLVE project confirms that Electric LVs diffusion seems based on a proper design of vehicle/powertrain
but also on a consistent BM structure, furthermore it emerges that effective BM should be designed adopting a
contingent and multidimensional approach.

6.2. Cost reduction initiatives
ELVs cost is one of the most relevant barriers to their spreading and cost reduction is a necessary premise to
the exploitation of RESOLVE results. In this section are outlined the main actions and results obtained by OEMs
and their industry s’ partners. During the project partners have been engaged in the powertrain cost reduction,
applying strategies such as functional integration, modularity, scalability and application of state-of-the art low-
cost solutions already existing in automotive field suitable for L-category vehicles. In particular, several
components were interested by cost effective solutions.

Electric Motor

The cost-effective initiatives related to D1 electric motor comprehends: ad-hoc design for integration in the
swingarm; focus on high efficiency design; integrated planetary gear reduction; focus on just air-cooled
components. Cost effective solutions for D2 electric motor are: use of an electrical excited synchronous machine
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with ferrite magnets instead of neodymium magnets; integration of motor and inverter (complete power and
signal cabling is realized internally in the drive unit); Efficient air forced cooling of the machine by openings in
the end shields and internal fans on the motor shaft; high synergies with high volume production of claw-pole
machines for automotive applications.

Battery Pack
The aim of the project was to design universal 48V battery module scalable in capacity which will meet the

expectations of various ELV. To improve modularity and scalability of whole battery module a few concepts have
been made. Using special designed connection tabs, snap fasteners and covers finally the main thought has
been reached. Modules can be easily positioned, mounted and connected with each other in two directions —
horizontal and vertical providing capacity expansion from 4P to any multiple of that serial. The intention was to
show as much ways of fixing battery module in the enclosure as possible so mounting holes and groves which
haven't been used in modules assembly are also capable to fix whole battery pack to the case. It gives wide
opportunities to integrate a battery with customer vehicle keeping endurance and stiffness which satisfied a
condition of LEV and some semi-structural designs. This permits to face the increasing price trend of Li-lon cell,
especially in 2018 because Li-lon situation is changed drastically compared to the beginning of the RESOLVE
project (Avicenne Energy, 201810):
e raw materials Li and Co increased 3- or 4- times (i.e. Co is 95-100 USD/kg, compared to ~23 USD/kg
beg.2016);
e availability of raw materials is uncertain, world OEM corporations secure materials by long-term
contracts (Apple, VW, BMW) by investing $ Billions;
e possibility of cells’ shortages for non-OEM’s makes us to accept higher prices or lose the Purchase
Orders;
o statistical oversupply is about 10%, but just theoretical, several cell types are simply unavailable, or the
lead-times are huge long, i.e. 60-65 weeks;
o cell manufacturers enforce prices, select only best promising projects and accept only confirmed orders
in 15-18 months time perspective;
e power sources market is booming;
e raw materials will see demand doubling or tripling till 2025.

Yet cell prices growth was compensated by reduction of battery components costs and it's possible to keep the
same cost in 2018-2020. This last trend is a favorable factor for ELVs diffusion.

Drivetrain Management Module (DMM)

The Drivetrain Management Module (DDM) is an integrated electronic system that preforms the following main
function: Inverter; Traction battery charger; DC/DC converter from traction battery to 12V battery; Vehicle
management unit; External range extender management; Regenerative braking capabilities. DMM is able to
combine powertrain components with the scope to reduce weight, space and overall costs.

Low cost Solutions
Another approach to gain cost savings that is transferring low-cost solutions from existing technologies in
automobiles; this reduces time and effort needed and avoids incurring of additional development costs.

6.2.1. Cost reduction effects
The effect of the actions by component taken in place by RESOLVE is shown in Table 11.

10 www.avicenne.com. Avicenne is a market research and consulting firm providing clients with strategic, marketing, technical and
financial information to support profitable growth
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Table 11 - Cost reduction effects

Demonstrator D1 D1 with DMM (D1b) D3 (single powertrain with DMM)
% on total
C cost of o on total saving D1b % on total saving D3 | saving D3
omponent cost of cost of
components components vs D1 components vs D1 vs D1b
(marginal cost)
a) Drivetrain 37,8% 33% -18,9% 21,8% -59,5% -50%
b) Battery pack 25,2% 27,1% 0% 35,9% 0% 0%
¢) Drivetrain
components 63% 60,1% -11,4% 57,7% -35,7% -27,4%
(a+h)
d) Vehicle 37% 39,9% 0% 42,3% 20% | -20%
components
e) Total
components 100% 100% -7,2% 100% -29,9% -24,5%
(c+d)
f) Cost without
batteries 74,8% 72,9% -9,6% 64,1% -39,9% -33,6%
(e-b)

The estimated cost of demonstrators is split into major components which name is reported in column 1.

D1 demonstrator (Tilting 4-Wheeler with two powertrains) and D3 (Tilting 3-Wheeler with single powertrain
and DMM) are those realized within RESOLVE project while an additional hypothetical prototype, named D1b,
has been added (Tilting 4Wheeler with two powertrains and DMM), in order to evaluate possible saving per
component.

For confidential reasons marginal cost (i.e. total cost of components) and not full cost is applied and absolute
values of cost are not reported here, but they are replaced by percentages.

D1

Updated total cost of D1 demonstrator is in line with preliminary cost analysis reported in Deliverable D1.3.
Due to mechanical complexity of the solution (two e-motors) and the high efficiency of the vehicle, drivetrain cost
is about marginal cost, while battery pack costs accounts only for 25%.Therefore cost of vehicle without batteries
is reduced to 75%, not particularly making effective business model of batteries hire.

D1b

Even if it was not realized, such an intermediate solution could be easily built up, showing how important is
the design choice that led to DMM realization. Considering only such a component, saving of drivetrain is 19%
and total saving on vehicle cost is 7%. In such a scenario battery cost is more relevant and business model of
batteries hire is more promising.

D3

D3 demonstrator is born to offer a wide and complete range of electric tilting wheelers. A significant design
review of vehicle architecture has been carried out, keeping the same front suspension system of D1 but
simplifying rear suspension (one wheel and e-motor less). Final cost is more aggressive, paying something in
terms of functionalities (i.e. possibility to stand upright during short stops with brakes) and overall impression of
potential customer (i.e. perception of more stability and safety). On the other hand vehicle cost is 20% less and
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drivetrain cost (one e-motor+DMM) is 60% less compared to D1. Overall D3 vehicle cost is reduced by 30%
respect to D1. Percentage of battery cost increase proportionally, making more attractive a possible formula of
batteries hire (D3 without batteries is 64% than complete one).

6.3. Piaggio’s exploitation interest
Piaggio’s exploitation aims have been revised and at the end of the project are:
1. Development of RESOLVE D1 demonstrator, a L2e-category vehicle (Maximum vehicle speed 45
km/h; 4kW max continuous power) with the following characteristics:

a. Tilting four wheelers vehicle (distance between rear two wheels narrower than 460 mm)

b. Open passenger seat (saddle) for two occupants

c. Light vehicle (curb weight 200 kg)

d. Equipped with two electric brushless hub motors with bar technology; 4,5 kW continuous power @
6000 rpm each; 16 Nm continuous torque; 23 Nm max torque (standing acceleration);

e. Energy recuperation during braking; reverse gear limited @ 5km/h

f.  Charger suitable for home recharge

2. Developing and realizing Drivetrain Management Module, highly efficient in terms of:

a. energy consumption

b. cost through design (4kW drivetrain management module (DMM) is expected to cost €500 for
2000 volume per year)

c. cost through modularity - in order to allow the implementation in different vehicles with different
output power, realizing a economies of scale to reduce costs. For such a purpose an additional
RESOLVE D3 demonstrator, tilting three-wheelers, has been realized (Deliverable D6.7), aimed at
showing transferability of solution.

3. Design and development of modular and swappable battery packs with the following characteristics:

a. 3,1 kWh on board energy through 2x3 modules assembly

b. Lithium-ion cells (Standard 18650-type cells, single elementary pack below 60V)

c. BMS (Battery Management System) with SOC (State of Charge) and SOH (State of Health)

d. estimation

4. Design of HMI concept for ELV which will integrate standard and mandatory driving information with a
new set of information needed for ELVs (such as Smart Range Management for reducing driver range
anxiety) with the following features:

a. Delivery of real time helpful information (e.g. use of the regenerative braking, tips to maximize the
energy efficiency)

b. Provision of reliable and affordable range setups that meet mobility needs, or more specifically,
that result in a reasonably high comfortable range

c. Possibility of distributing information on different displays (main cluster or nomadic device)
according to the condition of use and the nature of the information to be provided.

6.4. KTM'’s exploitation interest
KTM's exploitation aims are:
1. Development of a L6e-B (according to definition of regulation 168/2013, Annex I) category vehicle with
the following characteristics:

a. Tilting four wheelers vehicle (distance between rear two wheels narrower than 460 mm)
b. Partly or completely closed passenger compartment
c. Asit-on position as described in deliverables WP1 is likely
d. Lightand efficient vehicle

2. Developing and realizing pure electric powertrain components, highly efficient in terms of:
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energy consumption
cost through design
c. cost through modularity - in order to allow the implementation in different vehicles with
different output power, realizing a real scale economy to reduce costs
d. propulsion battery architecture allows scalability (increased power/energy) and geometri