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Clean Connected and Autonomous Vehicles

Vision and Levers

A common vision for the CCAV in Europe by 2030 was discussed and developed jointly during the first
Workshop. This common vision can serve as a guide for formulating, prioritising and coordinating
recommendations for actions. The various suggestions have been clustered in the following Vision
points.

V1. Competitiveness — Strengthen global competitiveness of European CCAV value chain
e Increase competitiveness of EU players for CCAV products and services.
V2. Footprint - Reduce the health and environmental externalities of mobility in Europe
e Reducing air pollution (CO2, fine particles, other emissions), noise, visual pollution, utilisation
of public space, of resources...
e Improve mobility safety related to “health” and mobility externalities
e Footprint is measured on a life-cycle basis

V3. Independence - Increase European strategic autonomy in CCAV

e Reduce critical dependence on foreign products, raw materials, technologies,
e Succeed in having strong EU suppliers in all important parts of the CCAV value chain,

e Ensure access to key raw materials,
e Data managed responsibly with EU interest in mind.

V4. Leadership - Achieve European leadership in key areas of CCAV
e Achieve leadership in key technologies
V5. User experience - Enhanced Mobility experience for all EU citizens
e Mobility is to become cheaper, safer, less time consuming, more enjoyable & comfortable,
more accessible to all EU citizens and residents.
e Mobility as a service (Maa$) allows seamless, conformable, affordable, safe on demand point-

to-point transport all over Europe
e High level of public acceptance for CCAV technologies

SWOT

Strengths (What is the EU good at?)

e S1.Strong basis/focus/know-how when it comes to optimizing the efficient use of batteries

e S2. Public and political support for sustainability and shifting towards new types of mobility

e S3. Comprehensive approach for combining navigation, radar and sensor or visual detection
technologies
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S4. EU focuses on citizen centric approach and improvement of quality of life

S5. Experience in clean and autonomous public transport

S6. Good road, ICT and energy infrastructure favourable to innovation

S7. Leading players in several sectors (OEM, suppliers, technology and research providers in
several domains: automotive, trucks, motorbikes, bicycles, public transport, and vehicle
electronics)

S8. EU contributions to establishing global standards & regulations

S9. Good reputation/image on high quality products

S10. Good European FCEV technology position

S11. Expertise and large number of players in the CCAV ecosystem

S12. EU has state-of-the-art manufacturing capability

S15. EU has a strong IP portfolio

S16. Galileo

S17. Strong investment acumen from the automotive industry (R&D, contribution to GDP)

Weaknesses (What is the EU not good at?)

W1. High dependency on critical materials (batteries, magnets, rubber, etc.) from outside the
EU

W?2. Weak EU position in the field of electric buses relative to China

W3. EU has limited real-life large scale testing facilities /areas

W4. EU is not the best in navigation, radar or visual detection technologies separately

WS5. Charging infrastructure for electric vehicles is still being developed

W6. Fragmentation: regulation, standards, markets, players

W?7. Relatively late start of the European FCEV launching compared to Asia

WS8. EU is not strong in Al and navigational data for automated Vehicles

W9. Inadequate framework for funding and rapid deployment of new disruptive technologies
W10. Restrictive legislation is hampering the development of the CCAV industry

W11. Lack of true level playing field across EU-28 legislative measures

Opportunities (What are the favourable external factors that could benefit the EU?)

O1. Collaboration in autonomous and electric mobility development across industries
02. Connected, Clean and Autonomous vehicles are useful for the aging population
03. EU’s has ample opportunities for renewable energy production

O4. Cheaper freight transport

O5. EU citizens could benefit from greater productivity due to autonomous vehicles
0O6. Opportunity for a sustainable and integrated transport sector that competes at global
level with major players

O7. Development of CCAV might improve overall sustainability of (digital) services
09. Development of a standardized and EU wide charging network

010. Improvement of funding

0O11. Increasing demand for autonomous public transports

012. Development of a domestic EU battery industry

013. Truck platooning for goods transport

014. Mobility as a Service (MaaS) and associated opportunities for Startups/SME’s
O15. Supporting legislation and technology

016. Implementation of 5G network

017. Development of domestic EU navigational and Al capabilities

018. Evolution of vehicle electronics architecture
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e (019. Better integration of EV charging in the Smart Grid
e 020. Development of 5G Network

Threats

T1. Fragmented legislation and lacking regulatory framework for higher levels of automated
driving

T2. Mismatch in skills

T3. Citizens acceptance and market uptake

T4. Risks of delayed electrification and clean fuel charging infrastructure of the transport
sector and lack of multimodal and sustainable solutions

T5. Greater awareness of CCEV's actual externalities

T6. Continued outsourcing leads to the creation of strong competitors

T7. Lack of collaboration between EU players (member states, industrial or research
organisations)

T8. Vulnerability of infrastructure and AV to cybercrime

T9. Massive job losses

Specific recommendations

High priority

R3.

Develop common policy and instruments for connected & autonomous

transport

Over the coming decades, all modes of transport will migrate to driverless
operation.

This will require :

Short Description

wu,

digital infrastructure enabling “vehicle < infrastructure” and ““vehicle
< vehicle” and “vehicle <= everything connectivity

system integrator, at regional, national and/or EU level

proper legal framework for circulation of AV and for such data
transfer/storage

Europe has to prepare for the integration and management of these
new forms of mobility within an interoperable architecture of connected
and shared mobility.

Cellular connectivity

Concrete actions

Define clear European policy objectives and targets for CCAV
Develop and upgrade Intelligent Transport Systems (ITS) for CCAV (L5)

SWOT ltems

S2,585,57,511, 512,01, 010, T7

Related
Recommendations

R26, R19
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e Thereis already a strategy at EU level on connected and automated
mobility. Please see the communication on 17 May 2018. Link:
https://ec.europa.eu/transport/sites/transport/files/3rd-mobility-
pack/com20180283 en.pdf

Related e Ondata, in-vehicle data access is something that is being thoroughly

EU initiatives discussed between the Commission and different stakeholders'.
Competition concerns that should be taken into account when
regulating the system of data access and sharing in vehicles. A
recommendation on this will be issued soon.

RE Create a European scheme for financing Investments proposed to switch

to CCAV (both for end users and for transportation authorities)

Short Description

Replacing or upgrading current mobility equipment (infrastructure and vehicles)
with CCAV ones will require massive investments in the coming decade. For
each player considering such a change (municipalities, fleet or infrastructure
operators, end users), such investments may be either impossible (lack of
funds) or unattractive (ROl below their internal objectives).

Measures should be taken to encourage alternative financing solutions, such as
leasing, which could combine public and private funds, taking advantage of
abundant funds and very low interest rates in Europe today.

Concrete actions

EIB / EBRD and national funds/banks to create specific financial products to
finance switch to CCAV investments for municipalities.

SWOT Items

W9, 010

Related
Recommendations

R39, R42, R1, R10, R15

R7. Develop new generation of clean powertrains

Short
Description

For European competitiveness, it is important to develop new generations of
powertrains (including new generations of key components: battery, fuel cell system,
electric motor, power electronics...) for performance improvement, cost reduction,
reduction of CRM use, especially for mass transport (buses, coaches, ships, trains...) and
Heavy Duty Vehicles (HDV). For this objective, it would be mandatory to include the

! A framework for B2B data sharing was set up through a guidance from DG CONNECT + a dedicated Expert
Group was launched on B2G data sharing. See here: https://ec.europa.eu/digital-single-market/en/guidance-
private-sector-data-sharing +
https://ec.europa.eu/digital-single-market/en/news/meetings-expert-group-business-government-data-sharing
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definition of sustainable processes along the whole value chain (including recycling) as
well as Life Cycle Analysis (LCA) and eco-design.

According to McKinsey “Over the next 40 years, no single power-train satisfies all key
criteria for economics, performance and the environment. The world is therefore likely
to move from a single power-train (ICE) to a portfolio of power-trains in which BEVs and
FCEVs play a complementary role: BEVs are ideally suited to smaller cars and shorter
trips; FCEVs to medium/larger cars and longer trips; with PHEVs an attractive solution
for short trips or where sustainably produced biofuels are available.”*

The objective of this coordinated investment would be to allow the up-scaling and first
deployment of such technologies for future mass market production of clean
powertrains for electric vehicles with optimised performance for passenger car and
heavy duty vehicles. For passenger car the following criteria could be used:

e high speed motor performance

e reduction of use in critical raw materials (e.g. rare earth)

e transmission optimisation including new materials and surface treatment

e life cycle analysis, waste reduction in production and recycling potential,

e regenerative breaking

e integrated power electronics and battery management systems

e improve simulation tools and production method for overall powertrain and
individual component design

Expected benefits include:

o adapted powertrains efficiency and cost to targeted use of vehicles, 2™ use and
recycling potential of the powertrain component and creation of new value
chain

e by 2030, clean vehicles represents 33% of the total passenger car fleet in
Europe

e Support development and deployment of clean powertrain technologies into
the European vehicle fleet

Concrete e Support investment of car manufacturer and supplier into the integration of
actions most recent powertrain technologies such as those demonstrated in H2020
projects for mass production of clean vehicles.

e 10 new series of high-speed motor (above 20000 rpms),

e improved well-to-wheel powertrain,
KPI e 50% critical raw materials and waste reduction,

e overall powertrain optimisation for expected drive use
SWOT

S12,01

ltems
Related e Thisis linked to SVC on Batteries.
EU e Thereis an EU-wide initiative to support the creation of a battery industry in
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initiatives

Europe for Electric Vehicles, as well as fuel cell systems. For batteries, this
initiative is called the Battery Alliance, and it encourages coordination between
stakeholders and has invested money on several projects. More info here:
https://ec.europa.eu/growth/industry/policy/european-battery-alliance en

e The focus of the alliance is to:

e Encourage investment in battery cell production

e Alternative fuels and raw materials

e Encourage recycling

R14.

Define common standards to increase interoperability and competition along
each layer of the MaaS value chain in Europe

Short
Description

The long-term vision should be for a user to be able to book any available “shared” car
anywhere in Europe from an app on his mobile phone, and be driven autonomously for
short and mid-range distances, with the car stopping for automatic recharging as
required along the way. To achieve this seamless level of interoperability, common
European standard must be established for each aspect of the underlying solutions.

E.g.:
Common standards should cover: communications, charging, booking, payment...

The EU CCAV ecosystem should allow interoperability and competition along each layer
of the MaaS value chain: booking apps, fleet operators, infrastructure operators, energy
provides (electricity, clean fuels), OEMs, Tiers 1...

Interoperable booking and payment platforms (as we have today for airplanes),
allowing for multiple physical and virtual operators to compete

This could be something similar to the SWIFT banking transaction platform. SWIFT is a
private organisation but following public rules. Another model for this could be the
“National Access Point”, where certain date need to be available for free to multiple
users.

This common platform needs to be compliant with GDPR, common database with
communication standards, security standards, and open access to all the players in a
controlled manner. This database can be accessed by the booking apps, but also by
other entities like municipalities for other needs such as managing traffic.

e Interoperability is key: interoperability among booking and payment platforms,
vehicle fleet providers

e Standards for communication interfaces for customers, between vehicles and
from infrastructures to vehicles could be added. Final customer interfaces
could be added. This would create a governance structure for communication
data flows.

I Clean Connected and Autonomous Vehicles
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Concrete
actions ]

Develop standards for communication interface, data connection and storage
between vehicles and users (infrastructure, customers) as a basis for
governance of communication data flows (L1)

Develop and open and interoperable booking and payment solution, based on
standards (L4)

SWOT Items | W5, W6, 01, O5, 06, T1, T4, T7

See the C-Roads initiative for testing and implementing C-ITS services in light of
cross-border harmonisation and interoperability. https://www.c-

Related roads.eu/platform.html

EU e Moreover, the EU legislation already requires minimum standards for physical

initiatives plugs (two types of plugs) and payment systems so that interoperability
between operators is implemented.

R19. Establish common regulatory framework for CCAV

Short Description

To gain widespread acceptance, safety issues must be resolved to the full
satisfaction of the public. Full transparency into safety regulations for
autonomous and cooperative autonomous vehicles is needed to assuage public
concerns and help governments encourage safe practices. To this end, a
regulatory framework must be set to provide common standards for safe
autonomous-vehicle operations. This would reassure both the public, about the
hazard of AV, and industrial players, about their legal liabilities in case of
accidents.

SWOT Items

S8, W3, W6, W10, 01, 015, T1, T5, T7

Related
Recommendations

R20, R26

Related
EU initiatives

e Safety in the automotive sector:
https://ec.europa.eu/growth/sectors/automotive/safety

e The European Commission’s work on motor vehicle safety deals with the
safety of vehicle occupants (including children in child restraint systems)
and vulnerable road users (pedestrians and cyclists). The work covers
light-duty vehicles (passenger cars and vans) and heavy-duty vehicles
(buses, coaches and trucks).

e Road Safety: new rules clear way for clean, connected and automated
mobility on EU roads

e https://ec.europe.eu/transport/themes/its/news/2019-03-03-c-its

e Road Safety: new rules clear way for clean, connected and automated
mobility on EU roads

e The European Commission has adopted new rules stepping up the
deployment of Cooperative Intelligent Transport Systems (C-ITS) on
Europe’s roads. The new technology will allow vehicles to ‘talk’ to each
other, to the road infrastructure, and to other road users — for instance
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about dangerous situations, road works and the timing of traffic lights,
making road transport safer, cleaner and more efficient. The new rules
are in line with the proposals on clean mobility introduced by the
Juncker Commission, are a further step for modernising the European
mobility sector, preparing it for climate neutrality in the second half of
the century and contributing to the EU's long-term goal of moving close
to zero fatalities and serious injuries by 2050 ("Vision Zero").

e Vehicle automation technologies can already be approved under the EU
vehicle approval framework. Moreover, for those technologies not
foreseen by current EU rules, a number of guidelines were developed
and approved by the Technical Committee on Motor Vehicles on 12
February 2019. See this link:
https://ec.europa.eu/growth/content/guidelines-exemption-procedure-
eu-approval-automated-vehicles en

e Inthe EU, safety is part of the certification, so the framework on safety
falls within that scope. There are also market surveillance activities
foreseen.

R20.

Deploy vehicle-to-grid on a large-scale in Europe

Short Description

Summary

Millions of vehicles with a > 70 kWh battery each represent an incredible asset
for energy storage and flexibility for the power system. It is important to
standardise the equipment allowing smart management of bi-directional
exchange of energy between vehicle and surroundings (buildings and grids). If
these storage capacities were made available to support grid operation, this
could help manage the intermittency of renewable energy sources, and allow
higher penetration of renewable energy in the European energy mix. Such
standards would also allow to develop and build 1* pilot lines for Vehicle to
Grid equipment, bringing the costs down while valorising storage assets.

The problem

Large scale development of intermittent renewable energy capacity (wind,
solar), with penetration above 30% of the energy mix, is only possible with
measures ensuring a cost-effective balancing between supply and demand.
Balancing options are: flexible production, flexible management and storage.
All three solutions are need. However, most flexible production sources are
thermal (coal, gas). Phasing these out completely will require massive
deployment of flexible demand and storage solutions. Although the cost of
utility-scale stationary battery storage is falling fast, other storage solution are
needed. The massive deployment of EV in the coming years is an opportunity
to increase, possibly at a lower cost, the total available storage capacity of the
system.

I Clean Connected and Autonomous Vehicles
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The opportunity

In the near future, average electric vehicle (EV) will be equipped with around
70 kWh battery to enable 400 km of real range (which is what EU households
want on average). Such energy storage capacity could supply mobility needs
for roughly 10 days. Assuming that most parking spaced are equipped with
charging stations (see R53), connected EV offer a large potential reservoir of
energy, which is not used 95% of the time. A 70 kWh battery enables to store
the total energy consumed by other household use during roughly 5 days. 50
millions of EV by 2030 in Europe would represent 3.5 TWh storage capacity,
which is 2 to 3 times more than the total capacity of hydraulic storage in
Europe.

The challenge

Large scale deployment of V2G requires a number of challenges to be
overcome :

e Technical: developing a common, effective, safe and easy to deploy
solution,

e Economic: demonstrate that energy storage in EV is economically
viable,

e Commercial: find the right business models to promote it, and energy
companies to participate in the battery warranty cost.

e Social: ensure public acceptance.

The purpose of this project is, in phase 1, to deploy pilot programs to test and
resolve all the challenges above, and in phase 2, to deploy V2G in a large scale

Proposal

Develop and build first pilot lines of equipment enabling smart management
of bi-directional exchange of energy between the vehicle and energy systems :
1) based on DC based charging infrastructures, and 2) based on AC/DC
chargers on board

This asset will be connected and flexible and could allow the consumer to
better control its bills and environmental impacts of their consumption, by
providing :

e a buffer for surplus of cheap carbon-free energy, including excess of
local photovoltaic generation available at midday ;

e acomplementary supply available when electricity coming from the
grid is more expensive and CO2 intensive.

The aggregation of such assets through the electricity network could also
allow the consumers to provide (and be paid for it) cost-effective services to
system operators of grid and power infrastructures, in support of higher

I Clean Connected and Autonomous Vehicles

11




penetration of renewable energy in Europe at lower cost.

Interactions and synergies between the mobility services infrastructures and
energy systems (be it local or global) are multiplying when considering EVs,
with expected benefits for Europe in terms of competitiveness, climate
change and energy supply security. In France, a new study of RTE released the
15" of May 2019 estimated V2G could have a yearly benefit for the power
system and customers of 200-700M€/year by 2035 (considering just the
production system and not the network) and the optimal deployment level
with adapted regulation would be about 3 Millions EVs. The effect of V2G
would reduce peak demand compared to a scenario without any EV
penetration by many GW, increase renewables integration (lower curtailment
and thus lower subsidies) and lower Co2 emissions. At European level, the
order of magnitude of V2G opportunity could therefore be estimated to few
billions per year.

The project aims to develop and build first pilot lines of equipment enabling
smart management of bi-directional exchange of energy between vehicle and
surroundings, be it buildings (vehicle-to-home) or the grids (vehicle-to-grids)

It requires to alleviate private efforts in investments and collaboration to
create a complete ecosystem setting the basis of a common forward looking
framework enabling both sectors to benefit from the other.

Targeted market / applications: B2B between utility companies and fleet
operators.

Expected benefits:

e Make the good deployment practices (regulatory, technological
standards, market conditions) emerge in support of cost-efficient
development in the mid-term across Europe.

e Validate expected benefits for Europe in terms of competitiveness,
climate change and energy supply security.

Concrete actions

e Develop a vehicle to Grid regulatory framework (standard) including
standards for equipment allowing smart management of bi-directional
exchange of energy between vehicle and surroundings.

e Consolidate technical standards and create dedicated V2G
certification program to control it.

e Regulation: drafting of EU Directive to push for regulation allowing to
reveal the V2G economic value in all EU countries.

e Deploy program of vehicle-to-grid charging infrastructure

o Deploy a large scale pilot program to deploy DC vehicle-to-
grid charging systems equipped with off board bidirectional
AC/DC chargers and ICT components to manage bi-directional
exchange of energy between the vehicle’s battery and energy
networks infrastructures.

o Deploy a large scale pilot program to deploy AC vehicle-to-

I Clean Connected and Autonomous Vehicles
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grid charging systems equipped with on board bidirectional
AC/DC chargers and ICT components to manage bi-directional
exchange of energy between the vehicle’s battery and energy
networks infrastructures.

e Business model:

o test and develop pricing schemes to align interests and share
the value creation between utility companies, infrastructure
operators and fleet operators, vehicle owner/user

o coordinated investments in large-scale manufacturing of bi-
directional charging stations: ensure interoperability across
EU, improve functionalities, and reduce costs

o creation of EU financing schemes to help municipalities,
transport authorities, fleet operator to equip in V2G charging
stations

o perform an evaluation of the lessons learnt from previous or
ongoing smart charging and V2G projects before deploying a
large scale pilot program of V2G charging infrastructure

e Targets for vehicle-to-grid charging systems
o 2022 :5000 DC systems and 5 000 AC systems
o 2025 :20 000 DC systems and 50 000 AC systems
o 2030 : 1 million systems over several EU countries

KPI
e Target available storage capacity by 2030 : ~80 GWh of potential
storage capacity available
e Investments by industrial players : nature/ destination, amount
Investments . N
e State aid support: destination, amount
proposed
Related

Recommendations

Related
EU initiatives

e Revision of the Energy Performance Buildings Directive, there is a
provision for a charging spot for every building block.

e Workshop on the integration of Alternative Fuels Infrastructure and
Electric Vehicles into the electricity system: focus on the smart
charging (Brussels, 20/11/2018)

e Ongoing Evaluation of the Directive on the Deployment of Alternative
Fuels Infrastructure (AFl) 2014/94/EU lead by DG MOVE, started in
the beginning of 2019 and to be ended in 2020

e Thereport to be prepared by the Sustainable Transport Forum
members and ad-hoc experts on key policy needs and options for
actions which will support the work for the evaluation of the AFI
Directive (based on questionnaires sent to stakeholders)

e There are already some pilot projects ongoing - e.g. list of 18
European V2G pilot
projects: https://northsearegion.eu/media/4308/v2g-projects-in-

I Clean Connected and Autonomous Vehicles
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europe.pdf

R23

Standardisation of high power charging for Electric Vehicles

Short Description

Capacities of Electric Vehicles batteries will rapidly increase to ~100 kWh or
more. Acceptable charging time for long distance trips will require so called
ultra-high power charging. It is important to standardise asap ultra-high power
charging equipment.

Recent examples of European projects funded by the European Commission
aim at bringing together the considerable expertise of the European
Automotive sector include projects such as AutoDrive, Al4DI, Brain, Achilles,
and SYS2WHEEL.

Concrete actions

e Create a working group for the standardisation of high power charging
for Electric Vehicles”

SWOT Items

S6, S8, 09, 015

R25.

Create, expand and combine large area testing facilities (with specific
emphasis on freight, people and both)

Short Description

EU has leading players in several sectors (tyres, trucks, public transport and
vehicle electronics). Thorough testing is critical to ensure the functionality of
systems and technology and to ensure the required safety and reliability.

e Encouraging closer cooperation between companies, testing centres,
research and the public sector to expand the test bed for connected, clean
and autonomous multimodal transport and to ensure its international
attraction

* accelerate and fund project specific testing, involving private and public
players.

Need to clarify the concept of “testing facilities” (what do we mean exactly?),
indicate them more precisely (living labs, test beds, etc.), explain why they are
necessary.

We already have may testing fields (more than 20 in Germany alone), but to
extra most value from such initiatives, it is important that we leverage them
most. So what is needed is more than testing facilities, it is important to
collect the data and have the resources to interpret it in order to develop

? Entailing standardized equipment, charging power, payment modes, safe and cyber-secure as well as energy-
efficient, aiming at greater deployment and connectivity throughout Europe

I Clean Connected and Autonomous Vehicles
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autonomous driving Al capabilities. The data acquired and the knowledge
developed in these various local initiatives needs to be shared and made
available.

Concrete actions

e More focus on better coordination / collaboration among existing
testing facilities, less on creating new ones.

e Take into consideration already existing actions and initiatives (Single
Platform for open road testing and pre-deployment, etc.).

e Implement mobility-as-a-service as first use of self-driving cars thus
concentrate on testing in urban (or geographically limited) areas

e Reduce timeline for self-driving cars to market for EU automotive
companies

SWOT Items

S3, S8, 511, W3, W6, 07, 08, T3, T6, T8

Related
Recommendations

R49, R31

e https://ec.europa.eu/digital-single-market/en/cross-border-corridors-
connected-and-automated-mobility-cam
e https://ec.europa.eu/transport/modes/road/news/2019-02-26-call-

Related applications-single-platform en

EU initiatives e  “Autopilot”
e “CCAM Cooperative Connected Automotive Mobility Single Platform”
e FESTA: handbook on data sharing and data evaluation.

R26. Enhance the certification process of CCAV

Short Description

Through the certification process, and therefore the establishment of
certification obligations, European Commission will oblige security and safety
issues to be answered before CCAV will be available on European market.
Further, this will oblige, any imported CCAV to have the same obligation as
European vehicles.

Certification shall address not only conformance tests of protocols but also
certification of service (ex. Communication performances rely not only in the
protocols but also in the gateways which are never described in standards).

Definition of labels could be necessary in order to help the final user especially
in case of an EV offers energy services to the Grid (market, TSO, DSO, flexibility
operator or buildings), the labels should focus on the performance parameters
in order to avoid any situation where the final user will expect a revenue that
will not be possible to get due to bad technical performances due to any of
the systems part of the service and the final user may ignore the source of
limitations.
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We need to have clear certification processes with good awareness and
information for professionals and citizen on the safety and security
requirements for CCAV on the market

e Create a centralised information database on CCAV existing EU
regulations and standards as well as certification process for industry
(fair competition and safety of CCAV) and citizen (acceptance). This
database should ideally also contain an overview of the applicable
traffic rules and regulations in the EU-28 linked to the allowance of

Concrete actions higher levels of automated vehicles. There is no such database
available today (checked with DG MOVE and with UNECE WP.1)

e Acollaborative framework may be given in order to gather FSR
(Florence School of Regulation), JRC and other actors like research
institute in order to accelerate this point

SWOT Items 52,54, 56,57,S89, 511, W5, W6, 09,019, T1, T3, T7, T8

Related

) R19
Recommendations

e JRCis currently in discussion with GROW, different elements of
certification are being discussed. Expected horizon is end of 2020.
e This topic is taken on board by DG GROW automotive unit and is part

iF;ei‘lc?tES EU of the type approval process and its forthcoming delegated acts.
anves Synchronisation with the work ongoing at GRVA/WP.29 of UNECE is
also taken into the scope at DG GROW.

R27 Create an European agency for CCAV and Maa$S (Mobility as a Service)
The progress of each European country on the CCAV / EV will bring the need to
harmonize the various technological bricks so that the systems remain compatible. This
compatibility is essential to develop services that are accessible and interconnected
between countries.
The agency could be involved, in different capacities as appropriate in:

Short e keeping up-to-date all information on services deployed in Europe concerning

— CCAvV,
Description

e disseminate knowledge, share good experiences, produce standards and
develop MaaS both for passenger cars and commercial vehicles,

e provide/channel funding for infrastructure, fleets, industrial deployment,

e launch calls for projects

e list all past tests and build a data base with all criteria of experimentations (ex:
IT and captors technologies, environment, social parameters, person or freight
service...)

e build partnerships between industrials and research stakeholders from

I Clean Connected and Autonomous Vehicles

16




different countries, in order to develop European value chain, for example
improve the link between infrastructures and autonomous vehicles.

e manage and /or coordinate European funds to finance innovative autonomous
services with transports of persons and freight (transit and last km).

e build protocols and follow Maas experimentations, in various territories, to get
feed-back and deploy new sustainable services with a performant economical
model for public finances.

e Contribute to the definition of new European standards, from the needs freight
and persons services, in a framework of sustainable mobility, compatible with
environmental constraints.

e Operate in synergy with already existing national agencies on the same topic

Examples:

e Maas CCAV: transports services and associated ticketing will change with
shared and autonomous mobility. A European approach is essential from the
beginning to allow good interconnections between countries.

e |SO 15118 PKI certificate governance: if the root certificates insuring the
cybersecurity of the ISO 15118 could be offered by private companies, the
governance should be defined at an European level in order to insure
interoperability between countries and robustness + transparency of the
certification process of these companies.

This European agency would be the main partner of companies and research
organizations working in the field of CCAV / and Maa$, and also cities and regions. It
could have branches in several member states / region, based on the presence of local
industrial and technological players.

SWOT Items

52,54, S5, S6, 57,58, S9, 510, S11, 512, W3, W6, W9, 01, 06, 07, 09, 010, 013, 014,
015,T1,73,T4,77,T9

Related EU e MOSART partnership
initiatives
R31. Big data for advanced Al for autonomous driving
Support coordinated investments to support European solutions in big data
(navigational database) and in advanced Al, in order to accelerate development in
autonomous driving in Europe
Instead of depending on foreign mapping data and Al technologies, or dispersing our
Short effort in competing small-scale initiatives that may eventually be overtaken by those of
Description [ foreign global giants, we should mutualise our efforts and create a European global

technology player developing high definition mapping database, training advanced Al
for autonomous driving, taking advantage of new sources of data coming from Galileo
and lidar sensors. Depending on suppliers not subjected to EU rules or applying
different ones also exposes EU to the risk of embargo or export restrictions.
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Create the conditions for better coordination / collaboration between a large number
of small and dispersed EU actors so that European citizen benefit from a highly-
performing infrastructure and databases (mapping, autonomous driving...) under a
common EU regulatory framework.

The use of Artificial Intelligence in autonomous driving includes other challenges such
as the non-casual reasoning required for safety-critical systems, including certification
of Al systems. Furthermore, access to EU training data, design and development of Al
algorithms and techniques, fail-operational platforms to accommodate advanced Al
based systems as well as and frameworks for verification and certification.

The real challenge to development of Al in autonomous driving is not the technology or
the computing capacity, but it is really access to large sets of real data. Foreign
competitors such as Google benefit large data pools. We need to consolidate data sets
and build up capacity and create appropriate infrastructure. We need to create an
ecosystem of companies that will support the OEMs in the development of Al with
access to a large set of real data.

The use of Al is pivotal to move to L4 and L5. All aspects related to the use of advanced
Al functions in autonomous car must be included. This is something that cannot be
done at company or member state level, but it required a common initiative which is
able to mobilize both resources and the relevant stakeholders.

R38.

Develop competitive industrial production of high pressure hydrogen storage
for mobile applications

Short
Description

The European Union has identified Hydrogen and Fuel Cells as having the potential to
help fight carbon dioxide emissions, to reduce dependence on hydrocarbons and to
contribute to economic growth.

In Mobility, two of the main barriers to implementation of Fuel Cell are cost and
safety. The Hydrogen tank is a key component of the fuel cell system that has direct
impact on those parameters. Existing solutions for on-board high pressure Hydrogen
storage are not compatible with mass production and too expensive.

The European Union, through FCH JU, should increase funding to existing projects
and launch new projects aiming at developing and industrializing mass-produced,
cost competitive high pressure hydrogen storage for mobile applications. The
increased funding and/or new projects should be directed towards both the R&D
effort required to develop such solutions, and the Capital expenditure required to up-
scale towards mass production.
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Deployment of large-scale pilot of hydrogen fuel cell vehicle fleets, bringing

in the benefit of economy of scale and a strong cost reduction of the fuel cell

stack and of the hydrogen storage system on-board vehicles. Deployment of

H2 fuel cell vehicles as energy-storage parts of micro-grid systems.

e Half the market price of the hydrogen system (Hydrogen storage system +
Fuel cell system) thanks to product and process optimization, and scale

Objectives effect.

e Upscale production capacity of Type IV 700 bar hydrogen storage system and
stack system.

e Finance researches on materials to reduce the part production cost to allow

zero emission with the same customer experience that a vehicle equipped

with a combustion engine.

WOT Items 52,54, S5, 56, 57, 58, 510, S11, 512, W1, W7, W9, 01, O3, 04, T3,

R39 Create a European scheme to support investment in clean mobility by
mobility providers
In addition to, or as a coordination with, existing European and national
incentives scheme, we need to have a strong and harmonised European-level
scheme to encourage investment in clean infrastructure and vebhicles,
especially since these solutions often have higher investment costs that current
technology.
e Eligibility to such schemes may take into account :
e Life cycle assessment of “cleanliness” (e.g.: 50% reduction in
emissions)
i e Made in Europe content (ego: minimum requirement of 60%)
Description . S
e Incentives may be a combination of :
e Taxes,
e Subsidies,
e Longterm loans,
e Regulatory requirements,
e Leasing schemes (for batteries, for infrastructure or for vehicles)
Such a scheme must be “user-friendly” and well communicated so that there is
a high level of awareness. There must be a network of partners that help
promote and implement it (regional authorities, private banks).
Related . RE
Recommendations

Introduce economic incentives for clean mobility and logistics for

R42. consumers/professionals + public procurement for heavy-duty vehicles
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Added value of being clean should be monetized. Reward people that are not
producing CO2, instead of punishing people that do produce Co2. Especially, try
to make sure it is not a more expensive option. (For instance in the case of e-
buses, make sure, through monetary rewards, that this is not more expensive

Description than a regular bus.)
Example of logistics offering possibility to be delivered CO2-free when ordering
online
e Create a EU “bonus/subsidy” scheme for clean vehicles (for end user,
Concrete actions and for transport authorities)
Related

Recommendations

R6

Related

EU initiatives

e Clean Vehicles Directive: there is already a provision for “clean”
obligations in public procurement by 2025 and 2030.
e Oneissue is how to help municipalities achieve these targets.

The other issue, is how to we incentivise private players to switch to “Clean”.

R46.

Next generation of high-power inverters based on wide-band gap semiconductor
technology

Description

Technological improvement are emerging to enhance the electrical efficiency of
inverters for electric drive trains. A 10% improvement of inverters efficiency would allow
to increase by 10% the mileage for a same battery or to reduce by 10% the battery for a
same mileage, therefore it can mitigate the issues associated with batteries (availability,
disposal and cost) and increase the mileage autonomy of EVs, both being hurdles to the
proliferation of EVs. The European industry should coordinate investments across the
full value chain (substrates, components, inverters) with the support of Member States
and EU institution, to deploy inverters based on compounded silicon components,
maximize their electrical efficiency and ensure a competitive cost structure. The
mainstream technology is Silicon Carbide (SiC), and a possible emerging technology is
Gallium-Nitride (GaN).

Two major disruptions in the area of power electronics will lead to a significant
improvement of the total cost of ownership of electric vehicles:

e Wide band gap materials (SiC and GaN)
e New packaging processes and materials

Wide band gap materials allow reducing the footprint of sub-modules due to inherent
physical properties (higher temperature, higher operating frequencies). Efficiency can be
significantly improved and size and weight of power modules can be reduced. On system
level an improvement of efficiency will lead to less cooling effort resulting in less physical
size of the system. The whole value is impacted by this new technology, including
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additional components (like capacitors) or packaging processes and materials. Especially
the latter is important for the future. In the past ten years, all packaging materials have
changed and with the arrival of these new semiconductor components, it is expected,
that this trend will continue. Temperature as well as frequencies will rise and require
new EMC studies and filters. Materials for transformers need to cope with high
frequencies, and higher frequencies will stress capacitors, which are today a large cost
factor in EVs.

Voltage levels in cars will probably rise depending on the standards that the automotive
industry will adopt. Semiconductor components will need further improvements in order
to address these new needs. The introduction of these new materials will be relatively
rapid and extensive knowledge about failure mechanisms and aging processes need to
be regarded on an accelerated path. Modelling and simulation, new validation methods,
new standards will be required. Functional safety will need specific scrutiny. Finally, the
arrival of hydrogen based fuel cell vehicles will put additional challenges for the
development of adequate power modules.

The European industry should therefore coordinate investments across the full value
chain (substrates, components, power modules, appropriate driver devices and sensors)
with the support of Member states and EU institutions, to deploy power modules based
on compound semiconductor components, maximize their electrical efficiency and
ensure a competitive cost structure.

Develop a strong competitive industry supplying power modules and components to the

Objectives | worldwide industry for electric mobility, based on new wide gap semiconductors
technology.

SWOT Strong: SC industry. Weak: material, capacitors, inductances. Opportunities: change of

Items technologies = change of suppliers. Threat: China accelerating

R47. Develop a sustainable road transport ecosystem for heavy freight logistics

Short Description

Long distance road transport is a main contributor to Green House Gas emissions
for large-volumes industries such as paper, steel, beverages, etc. Moreover, the
logistics service industry has a lot to gain from technology, both in terms of
efficiencies and cost reduction.

In addition, advanced Automated Driving Systems could increase road safety of
trucks significantly. Currently, the first publicly funded European multi-brand
high density truck platooning projects are underway. However, only when
systems are actually deployed in mixed traffic the potentially huge benefits will
be validated and shown.

Deploying clean, connected, automated technology to long distance highway
transports, will have a huge impact on Europe in terms of less accidents, reduced
congestion, and higher efficiency (e.g. fuel consumption, reduce CO2 and NOx
emissions).
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Expected benefits:

e Reduced GHG, reduced transport costs, higher utilisation, higher
transport effectiveness, reduced fuel costs; improved road circulation;
reduced road accidents.

e Portfolio of virtual qualified tools to optimize and manage the innovative
logistics solutions (by testing correlation with real-life scenarios)

e Deploy cost effective clean (electric/hydrogen), connected, cooperative
automated trucks for real logistics operational pilots.

e Develop further zero-emission powertrains (e.g. fuel-cell powered truck
subsystem or battery-electric drivetrain) and interoperable H2 and
electricity charging infrastructure solutions.

e Upgrade selected high-traffic corridors (e.g. Hamburg-Milan via Austria,
Rhine-Barcelona via Rhone Alps; Rotterdam-Paris via Belgium; Sweden
industry-port) with the necessary physical and digital infrastructure to
support, for example, refuelling/charging, automated trucks, platooning
integrated into logistics multi-stakeholder operation, and extended
validation

e Supports the opening and EU-wide circulation of high-productivity trucks
(longer and heavier transportation, aka EMS combinations).

e Support the implementation of standardized validation and testing
frameworks for connected and automated vehicles, both in virtual and
real environment, by means of regulatory

e Support the digitalization of all haulage operations (including docking,

Concrete actions cargo loading and unloading, refuelling...) to enable automation in all
phases of transport mission.

e Investigate new logistic business models to optimize the operational
efficiency benefits related to platooning/automated vehicles.

e Investigate the interaction between the virtual co-pilot and the driver
(for instance the driver in the first truck of a platoon)

e Evaluate efficiency and validate accuracy of the virtual modelling of
these functions (cooperative platooning and low speed manoeuvres such
as berthing at docks) by correlation with experiments run on safe and
exhaustive city lab that reproduces real critical scenarios.

e Support a positive public opinion on both safety and occupational issues
related to autonomous vehicles development.

e Coordinate connected platooning with similar projects concerning
passenger cars (ex. Highway chauffeur systems).

e End-user acceptability and infrastructures requirements evaluation,
development and validation

e Robustness strategy and “survival” modes implementation

e Number of clean trucks in circulation in Europe in 2030, in absolute
numbers and in % of total trucks in circulation.

KPI e Decisive contribution for reduction of CO, truck emission, as required by

the 2019 EU institutional agreement which ensure that between 2025

and 2029, new trucks will emit on average 15% less CO2 compared to
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2019 emission levels. From 2030 onwards, they will be required to emit
on average 30% less CO2.
e Communication standard for C-ITS

SWOT Items S2,57,510

Related

Recommendations

Large scale cost effective fuel cell production — R50

e https://platooningensemble.eu/project

e www.eutruckplatooning.com

e https://www.acea.be/publications/article/infographic-eu-roadmap-for-
truck-platooning

Eal?;iet(ijatives e ECfunded project ENSEMBLE. Ensemble — Multiband platooning
financed by H2020; Mobility Valley between Paris and Le Havre. A H2020
call will be published next year — April 2020 — on research and
demonstration in the logistic area

R49. Develop secure platforms for CCAV data sharing (storage and communication)

Develop a secure and cost-effective European cloud service CCAV will required and
generate massive amounts of data.

Short . . .

Descript We have strong data security and privacy reqwrements. We need a European cloud _

ion platform that EU players can use safely and cost-effectively. Anonymised access to this data

could be the source of new business models and new start-up opportunities.
to set up an infrastructure is a recognized need. For the deployment of CCAV a fundamental
pre-condition is disposing of a European data base. Strategic investments are required in

Concret | this field. There is the need to ensure financing in order to achieve scale economy (at

e present technologies are too expensive).

actions

Need to punt a right emphasis on validation to demonstrate safety (e.g. how Al interacts
with the reality).
e ENISA has received broadened powers for cybersecurity schemes under the new

Related Cybersecurity Act. Read here:

EU o http://www.europarl.europa.eu/thinktank/en/document.html?reference=E

nitiativ PRS BRI(2017)614643 ‘ N .

os o https://www.europeanfiles.eu/digital/revamped-enisa-eus-cybersecurity-

agency
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R50.

Develop a competitive industrial-scale hydrogen fuel cell

Europe has good Fuel Cell technology, but has been overtaken by Asia in term
volumes and market adoption. In order for the EU to regain leadership in

Short Description | innovation, a coordinated industrial scaling-up initiative must been set up with

support of key EU RTOs and industrial players, together with Members States and
EU institutions.

e Investments by industrial players : nature/ destination, amount

Investments e State aid support: destination, amount

proposed

SWOQOT Items S10, W7

R51. Create a European “CCAV Accelerator Network” for all interested CCAV players

Description

It is important to encouraging vertical and horizontal collaboration and best-practice
sharing in order to boost the European CCAV ecosystem. To this end, we should create
a network of accelerators open to all European stakeholders and players in CCAV:
national and regional technology clusters, industrial players, SME’s, start-ups,
Universities and RTOs, industry associations, private equity funds, incubators, industry
experts...

This “Accelerator Network” will support centres focusing on entrepreneurial initiatives
in CCAV. They could be located in several EU locations that are clusters of emerging
CCAV industry, academic excellence and a conducive entrepreneurial culture.

Before considering to create a new structure it should be useful to analyse what
networks or other types of initiatives already exist to support ecosystems in the
mobility field, either at national and European level, in order to capitalize from that. A
mapping exercise could be undertaken in this respect.

In the objectives listed here below the emphasis is mainly on entrepreneurship, also
innovation should be considered as an important element.

IPCEl is not seen as an adequate instrument in this area, but coordinated investments
between public and private players to support such networks could be beneficial to
boost the whole CCAV ecosystem in Europe.

Objective:

e l|dentifying, attracting and supporting European entrepreneurship in CCAV,
focusing on innovation beyond fundamental research

e Providing an environment for early-stage high-impact companies in CCAV to
form and thrive

e Becoming the forum and network of choice for all players in the European
CCAV eco-system

e Identifying and promoting best practices in CCAV technology entrepreneurship
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across network locations
Driving co-creation between research, entrepreneurs, industry, investors and
governments

Potential services:

Shared infrastructure, coaching/advisory, support services for early-stage high-
impact companies

Unique commercialization expertise through due diligence, market analysis and
seed-stage funding

Driving development of a shared European roadmap and vision with all
relevant stake-holders to accelerate progress (similar to the roadmaps in the
semiconductor industry)

Conferences and workshops as condensation points for a European eco-system
in CCAV

Funding options:

Seed-funded by national or local governments and the EC, supported by
established industry players.

Providing paid-for services to startup investors and industry.

In long-term, attracting private-sector funding by running a seed fund for CCAV
ventures.

Expected
benefits

Greater vertical and horizontal collaboration between all players in the value
chain
More innovation, best-practice sharing, consolidation around best-in-class

SWOT Items | S5, S4, S2, W3, W4, W9, W10, W11, 02, 07, 08, 09, T3

Related

. R61
items

R52

|)I

Deploy connected automated driving in “real” road conditions

Short Description

Human error continues to be the main reason for road accidents. Perfectly
aligned with the European initiative to reduce road deaths to almost zero by
2050, “Vision Zero”, Clean Connected and Automated Vehicles (CCAV) is a field
of innovation of common European interest since it has significant potential to
contribute to reduce the risk for human errors and improve the protection of
vulnerable road users.

Furthermore, CCAV also contributes to the Europeans strategy of clean and
energy efficient vehicles since it also has the potential of reducing emissions by
avoiding traffic congestion through optimal traffic guidance and vehicle routing
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as well as energy consuming search for parking slots.

Additionally, CCAV will provide new and better mobility services to citizens,
increasing inclusiveness and improving rural mobility. CCAV will also enable
increased freight transportation and improving the logistics sector to meet the
increasing demand for goods transportation in Europe.

Finally, CCAV offers a huge potential to boost Europe’s economic and innovative
power and helps to maintain its technological and market leadership by defining
technical standards, e.g. concerning data protection, implementing European
technology roadmaps from R&D&I to production, sustain employment and
increase key-enabling technology skills in education.

The industry, the Member states as well as the European Commission already
made strong efforts to enable excellent research concerning Connected and
Automated Driving through dedicated funding schemes. This support of the
European industry is crucial in order to maintain its standing as innovation leader
despite the strong international competition from especially China, Japan and
the US, where large-scale funding of CCAV is already a reality.

Recent examples of European projects funded by the European Commission aim
at bringing together the considerable expertise of the European Automotive
sector include the testing and demonstration projects L3Pilot, ENABLE-S3 and
ENSEMBLE.

However, the findings and deliverables from those and similar projects need to
be actually deployed to establish and validate the economic and societal impact
of higher level. Automated Driving functions in real road conditions with mixed
traffic scenarios and real (prototype) vehicles for peoples and transport of goods.
This is absolutely critical to ensure the functionality of systems and technologies
as well as to guarantee their necessarily required safety and reliability.

A coordinated investment is necessary in order to leverage the huge costs for:

e a) R&D for crucial Automated Driving components and systems,

e b) novel fail-operational centralized computing platforms hosting the
increasing number of autonomous driving and E/E functions in safe and
secure manner,

e ¢) homologation, and

e d) the required digital infrastructure, both for traffic (e.g. infrastructure
like specific traffic lights) and communication (e.g. roadside units, cloud
and computing backbone)

Based on the experiences and results, common core systems, components and
standards will be developed, tested, deployed and shared, allowing the European
automotive industry to face the strong competition and remain globally
competitive.

This topic is an absolute necessity for Europe: Future mobility needs to be
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connected and automated while saving lives and reducing emissions.
Expected benefits include:

e Reduced accidents and generally improved road safety,

e Reduced traffic load in general,

e Reduced GHG/emissions,

e New, additional, integrated traffic & mobility modes and business
models,

e Increase flexibility of design and development process to progress in the
direction of “zero-fatalities” (in car computing platforms which are
hardware agnostics),

e Maintaining strong European Automotive market share; adding highly-
skilled jobs, leadership in key technological areas.

e large-scale verification, validation and deployment of advanced
Automated Driving systems for vehicles and fleets for people and goods
transport, embedded in mixed traffic scenarios in a selected number of
countries, corridors or regions (potentially geo-fenced), e.g. Germany,
France, Spain, Italy, Sweden

e Focus on deployment, from research demonstrators vehicles to large-
scale customer pilots to speed-up deployment with thousands of
automated vehicles to secure expected impact on the road system,
drivers, users and society.

Concrete actions o Development and deployment of the required CAD communication, high
performance computing and data infrastructures - deployment of direct
communication (V2V, V2I, C-V2X) and long range communication via LTE
and 5G.

o Development and application of a secure and cost-effective European
digital infrastructure and back end, for example to tackle challenges such
as the massive amounts of data generated by CCAV as well as common
European interfaces for infrastructures like traffic lights, traffic and
transport management

e Number of deployed Connected Automated Vehicles used by real
customers/users in Europe.

e The use of highly automated systems in urban environments will depend
largely on how they will prove themselves in complex situations in the
city with their corresponding critical situations and borderline cases. The
overall innovation area of automated driving in cities will keep all actors
in the research field busy for decades to come. The question of which
driving functions in which Operational Design Domains (ODD) or planned
areas of application can be represented sufficiently reliable in the near
future is of interest in the short term. More precise targeted
implementation rates need to be discussed.

e Furthermore, the installation rates and number and sizes of cities
equipped with e.g. traffic lights equipped to communicate safely and
securely with automated vehicles needs to be determined. The example

KPI
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cities or areas should be representative for many use cases.

SWOT ltems

S2,S3, 54, 56, 57, S8, S9, S11, S15, W3, W8, W9, 02, 05, 06, 010, 011, 013,
017,T3,7T7,T9

Related
Recommendations

R25, R47, R19, R3, R49

Related
EU initiatives

e ECfunded project testing Automated Driving functions

e https://I3pilot.eu/index.php?id=15

e https://platooningensemble.eu/

e There already is a strategy at EU level on connected and automated
mobility. https://ec.europa.eu/transport/sites/transport/files/3rd-
mobility-pack/com20180283 en.pdf

e ERTRAC Strategic Research Agenda 2050;

e ERTRAC Roadmap on Connected & Automated Driving

e STRIA roadmap of DG RTD

e The New Single Platform for open road testing and pre-deployment of
cooperative, connected, automated and autonomous mobility has been
created with the abovementioned focus elements. See details here :

e https://ec.europa.eu/transport/modes/road/news/2019-02-26-call-
applications-single-platform en

e Inthe new multi-annual Financial Framework, the Commission has
proposed a dedicated budget envelope for CCAM. The approach would
be “European Partnership on Mobility and Safety through Automated
Road Transport (MOSART), a new partnership that aims to provide a
long-term framework for pooling resources and strategic planning in
order to address the challenges that connected and automated dr