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1 INTRODUCTION

In the last years e-mobility is experiencing huge developments, passing from a niche solution to an actual alternative for
personal transportation. The increasing interest both by manufacturers and policy makers is a clear signal that also in
the next years electric vehicles (EVs) will gain new shares in vehicle’s market, giving a valuable contribution to CO2 and
pollutants emissions.

Despite this promising framework, it has to be acknowledged that e-mobility is still struggling against important hurdles,
which are significantly lowering the speed of its diffusion. Two well-known elements appear to be still particularly critical:
cost and range. The higher purchase price of electric vehicles with respect to conventional ones is an obvious obstacle
for potential buyers, in particular in the sector of small and medium cars. On the other side, it is also well known that
money is not the only parameter considered when buying a car, especially when moving towards bigger and luxury cars
[1].With the increase of EV sales, moreover, economy scale will help manufacturers to progressively lower production
costs and selling prices. The second element is the problem of limited range, mainly due to technical aspects related to
battery chemistry (energy and power density). This can be a real barrier for potential buyers, as it actually limits the
vehicle functionality. The perception of a limited range can commonly turn into negative feelings towards the vehicle and
the driving experience, also known as “range anxiety” [2]. To overcome this problem, two solutions are being addressed
by e-mobility stakeholders: work on R&D to obtain improvements in battery performances (store more energy in the
same space and weight) and work to deploy an effective charging infrastructure.

The e-MOTICON project focuses mainly on the last aspect, aiming to identify policies, tools and solutions able to create
a favourable environment for the deployment of an effective charging infrastructure in the Alpine Space. The project
brings together 15 partners from 5 countries, involving 41 observers from the entire Programme area (Italy, France,
Germany, Austria, Slovenia) and Switzerland; they represent managing authorities, regional bodies, research centres
and private investors.

The partnership aims to support Public Administrations in facing the problems of low and inhomogeneous deployment
of electric mobility that characterises the Alpine Space. The count of electric charging stations (E-CS) in the different
countries varies from 15 to 235 E-CS per million inhabitants whereas electric vehicles number varies from 70 to 470 per
million inhabitants. As previously said, one reason for the inadequate diffusion of e-mobility is a low confidence in the
charging infrastructure, mainly generated by the low number of charging points and by low interoperability of E-CS, often
due to the limited integration of planning instruments used by Public Administrations (PA) and to their lack of knowledge
in technological innovation and business modelling [3].

After the analysis of policies, business models and technological solutions, enriched by direct test in three “pilot actions”,
e-MOTICON is now able to highlight the most important open points and to suggest possible strategic solutions to
overcome the problems, in order to speed-up the process of e-mobility diffusion in the Alpine Space, with consequent
benefit for environment and citizens life quality. The rest of document, mainly directed to policy makers in the Public
Authorities, will briefly report the creation process of this “Transnational Strategy” and will then present six “strategic
pillars”, representing the core aspects that need to be tackled in a medium-short perio
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2 WHAT IS THE E-MOTICON TRANSNATIONAL STRATEGY?

The Alpine Space is both a challenging and a rich-of-opportunities area. In a relatively small territory, it indeed includes
six countries (including Switzerland), big metropolitan areas (e.g. Milan area in Italy), really small communities, many
touristic attractions and an extremely variegated geomorphology. The presence of delicate areas and protected
environments makes this territory extremely suitable for the adoption of green and sustainable mobility but, on the other
side, the energy consumption required by mountain roads can be a severe challenge. Moreover, the presence of many
cross-border commuters, both for work and (mainly) for tourism, asks for high interoperability among the charging
networks of different areas and countries. Last, the high seasonal variation in traffic flows, due to tourism patterns, could
cause a low usage of the charging stations for long periods, generating the risk of “market failure” for charging operators.

In such a complex situation, the development of fragmentary charging networks and the adoption of inconsistent
strategies in different areas and different countries could create really severe obstacles for EV users, hindering the
diffusion of e-mobility in favour of traditional internal-combustion vehicles.

e-MOTICON partners believe that the development of a transnational strategy is a key factor in order to commonly face
the still existing problems and to identify the best solutions that should be adopted jointly by all the involved countries
and Public Authorities. Referring to a common view and a common strategy will help Public Authorities to make the best
decisions for all potential EV users of the Alpine Space (and not only). A transnational and commonly agreed strategy
would guarantee synergy and consistency among the different actions undertaken in the considered area.

The Transnational Strategy described in this document is mainly expressed through six “strategic pillars”, which
represent the most important areas of intervention that public bodies should focus on. Following the strategic pillars,
decision makers inside the PAs will generate a favourable framework for e-mobility development and will actually set-
up an effective and optimized charging infrastructure.
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3 E-MOTICON STRATEGY IN THE EUROPEAN FRAMEWORK

The e-MOTICON transnational strategy came into existence in a period in which e-mobility and sustainable transport
are very debated aspects, considered as key parts to reach more general environmental targets. Especially in Europe,
a strong activity has been carried out with regards to regulation, plans, directives and roadmaps and all the outputs of
these activities represent the background and a reference point of e-MOTICON strategy. In the next paragraphs, a short
recall of the most important documents is provided. A particular attention is paid to the activities carried out within the
EUSALP Strategy, specifically devoted to the Alpine Space area.

3.1 European rules and vision on transport, energy & environment

= Paris agreement [4]: signed by 178 countries on April 215t 2016, it commits the signatories to maintain the world
temperature rise below 2°C and, if possible, below 1.5°C compared to pre-industrial levels.

= Climate and Energy Package 2030 [5]: it foresees a 40% reduction in greenhouse gas emissions compared
to 1990. This target means a 43% reduction in emissions compared to 2005 for the sectors involved in the so-
called “Emissions Trading System (ETS)” and a reduction in greenhouse gas emissions of 30% compared to
2005 for “non-ETS” sectors, such as transport.

= Effort Sharing [6]: it delineates the European target on national level by the proposal of the "Effort Sharing"
Regulation of the European Commission.

= European Directive 2009/28/EC [7]: it forces Member States to promote the use of energy from renewable
sources. Specifically, it defines the commitments for each Member State to ensure that its share of renewable
energy sources on gross final energy consumption in 2020 is at least equal to its national general target for the
share of renewable energy sources for that year. These compulsory national targets are consistent with the
objective of at least 20% of energy from renewable sources in the gross final energy consumption of the
Community in 2020. With the aim to achieve these objectives more easily, each Member State is required to
promote and encourage energy efficiency and energy saving.

= Regulations 510/2011 [8] and 333/2014 [9] on CO, emissions: they impose progressively more severe limits
on CO2 emissions. In particular, they define respectively the average fleet target for new light commercial
vehicles, equal to 175 gCO2/km by 2017 and 147 gCO2/km by 2020, and for new passenger cars, equal to 95
gCO2/km by 2021. The Commission is also committed to finalize a strategy aimed at reducing emissions from
trucks, buses and coaches before 2030.

= World Harmonised Light Vehicle Test Procedure [10]: the European Commission introduced a stricter
procedure for the certification of passenger cars and light commercial vehicles. Starting from September 1,
2017, the WLTP (World Harmonized Light Vehicle Test Procedure) procedure was introduced, which requires
stricter and realistic laboratory tests and is completed by roadside testing (RDE - Real Driving Emissions) carried
out using PEMS (Portable Emission Measurement System) systems. The aim is to drastically reduce the gap
between CO2 emissions, consumption and emissions of pollutants (NOx in the first place) detected according
to the current vehicle type approval procedures and those actually issued in the roadside guidance. It should be
noted that a more severe and more representative evaluation process of actual use will also be used for electric
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vehicles, with the application of new approval cycles and attention also to the consumption of auxiliary devices
such as air conditioning.

=  White Paper 2011 on Transport [11]: it sets up objectives and measures for an efficient transport system,
respecting economic, social and environmental needs. In particular, in the 2011 White Paper, the user is at the
center of transport policy and targets include increasing road safety levels, increasing awareness among users
of transport costs, the dissemination of practices such as intermodality of passenger transport and rationalization
of urban transport.

= Green Paper on urban mobility, 2007 [12]: it reflects on the main problems of European cities. The report,
published by the European Commission, is a collection of reflections aimed at stimulating a public debate on
the most critical issues in urban areas: smooth traffic in cities, city cleanliness, smarter, more secure and
affordable urban transport.

= 2014/94/EU Directive on Alternative Fuels Infrastructure [13]: it establishes a set of measures for the
creation of an alternative fuel infrastructure, to minimize oil dependence and mitigate the environmental impact
of transport. At national level, the long-term strategic objective is to provide support for the rational use of all
alternative fuels while being “technology neutral” and by searching optimal technical solutions and effective
incentive/funding schemes. As alternative fuels the Directive considers all the fuels or sources of energy that
may work in substitution (including partial, as in the case of hybrid vehicles) of fossil fuel sources in the supply
of energy for transport: electricity, hydrogen, biofuels, synthetic fuels and paraffinic, natural gas (including
biomethane) in compressed form (CNG) and liquefied (LNG), liquefied petroleum gas (LPG).

= Others: there is a constant development of new rules and reports by the European Commission and related
agencies. Some recent examples are the report “Towards clean and smart mobility” EEA Signals 2016 [14], the
"European Strategy for Low-Emission Mobility" COM (2016) 501 [15] with its Staff Working Document (SWD
2016) 244 final annex, where the European Commission highlights how reducing emissions in the transport
sector is one of the key points for a more environmentally friendly and energy-efficient economy, and the initiative
“Europe on the Move”, a wide-ranging set of initiatives that will make traffic safer, encourage fairer road charging,
reduce CO2 emissions, air pollution and congestion, cut red-tape for businesses, fight illicit employment and
ensure proper conditions and rest times for workers [16].

3.1.1 Coherence of e-MOTICON strategy with the European Framework

As can be seen in the previous list, European policy on transport and mobility covers a wide range of aspects but is
particularly focused on environmental aspects and greenhouse gases emissions. Electric mobility can be a key solution
to obtain a more sustainable transport system, guaranteeing a dramatic reduction both in pollutant and in greenhouse
gases emissions. The absence of noise is another crucial element to improve life quality in the big cities. Given this
framework, to support the creation of a transnational consistent and effective network of charging stations for electric
vehicles is exactly aligned with European targets, contributing to create a favourable environment for e-mobility diffusion.

Moreover, the debate and the adoption of a common strategy in different countries, contributes to lower barriers and to
increase the consciousness that global problems as climate changes can be better solved with a synergic approach.

3.2 EUSALP STRATEGY

The EU Strategy for the Alpine Region (EUSALP) is one of the so-called “macro-regional strategies”, i.e. an integrated
framework endorsed by the European Council, which may be supported by the European Structural and Investment
Funds among others, to address common challenges faced by a defined geographical area [17].
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EUSALP concept was born in December 2013, when the European Council invited the Commission, in cooperation with
Member States, to elaborate an EU Strategy for the Alpine Region by June 2015. The Commission prepared a
Communication and an Action Plan about an EU Strategy for the Alpine Region (EUSALP), which was adopted by the
College of the Commission on July 2015, endorsed by Council of the European Union on November 2015 and by the
EU Council on June 2016 [18].

EUSALP general objective is to promote sustainable economic and social prosperity of the Alpine Region through growth
and job creation, by improving its attractiveness, competitiveness and connectivity, while at the same time preserving
the environment and ensuring healthy and balanced ecosystems.

As already mentioned, the Alpine Region is one of the richest areas in the world and among the most economically
dynamic, innovative and competitive areas in Europe. However, significant economic differences still exist within the
territories, requiring a common response. Common environmental, economic and social challenges are also clear: the
Alpine Region contains Europe’s largest mountain range, with low population density, high vulnerability to climate
change and biodiversity loss, a high degree of seasonality, especially in some touristic areas, and ageing populations.
EUSALP constitutes a strategic agenda that should guide relevant policy instruments at EU, national and regional level,
by closely aligning and mutually reinforcing them. It constitutes ‘an integrated approach’ with coordination of actions
across policy areas which are expected to achieve better results than individual initiatives. The combined effects on a
specific territory of the interventions of focused policy areas can lead to achievement of sustainable, balanced and
harmonious development [19].

3.2.1 EUSALP Objectives

As its main objective, the EU Strategy for the Alpine Region aims to ensure that this region remains one of the most
attractive areas in Europe, taking better advantage of its assets and seizing its opportunities for sustainable and
innovative development in a European context. The main challenge of the Strategy is therefore to tackle the economic,
social and territorial imbalances existing in the Alpine Region, stimulating an innovative and sustainable model of
development, able to conciliate the promotion of growth and jobs, and the preservation of natural and cultural assets in
the area.

As priority is given to the issues of strategic relevance for the macro-region as a whole and to the issues that go beyond
national borders and require coordinated responses, the EUSALP Action Plan presents a limited number of objectives
with a first set of supporting actions. More precisely, the Commission has identified the following objectives:

1. Fair access to job opportunities by building on the high competitiveness of the Region;

2. Sustainable internal and external accessibility;

3. A more inclusive environmental framework and renewable and reliable energy solutions for the future.

4. A sound macro-regional governance model for the Region (to improve cooperation and the coordination of
action) [19].

3.2.2 EUSALP Actions

To keep the EUSALP Action Plan manageable and to ensure a high level of ownership of the participants, the Action
Plan focuses on nine actions which represent the main areas where the Strategy can contribute to delivery at the present
stage.

Actions can be of different nature: some may require financial support while others consist of better coordinating national
policies and decisions. In a number of cases, actions aim at highlighting the areas where activity is already in progress,
but which require enhanced efforts of coordination within the Alpine Region and coherent funding strategies as a
condition for success in their implementation. The Strategy provides a unique opportunity in this respect. The Action
Plan also includes lists with indicators and targets that illustrate the performance of the actions and the progresses
towards the objectives.

The nine actions refer to EUSALP objectives as in the following structure [19]:

= 1st THEMATIC POLICY AREA: ECONOMIC GROWTH AND INNOVATION
o 1st OBJECTIVE: Fair access to job opportunities, building on the high competitiveness of the Region

= Action 1: To develop an effective research and innovation ecosystem
= Action 2: To increase the economic potential of strategic sectors

European Regional Development Fund



= Action 3: To improve the adequacy of labour market, education and training in strategic
sectors

= 2nd THEMATIC POLICY AREA: MOBILITY AND CONNECTIVITY
o 2nd OBJECTIVE: Sustainable internal and external accessibility to all

= Action 4: To promote inter-modality and interoperability in passenger and freight
transport
= Action 5: To connect people electronically and promote accessibility to public services

= 3rd THEMATIC POLICY AREA: ENVIRONMENT AND ENERGY
o 3rd OBJECTIVE: A more inclusive environmental framework for all and renewable and reliable energy
solutions for the future

= Action 6: To preserve and valorise natural resources, including water and cultural
resources

= Action 7: To develop ecological connectivity in the whole EUSALP territory

= Action 8: To improve risk management and to better manage climate change, including
major natural risks prevention

= Action 9: To make the territory a model region for energy efficiency and renewable
energy

As e-MOTICON project mainly deals with the topic of transport and energy, a small focus on Action 4 and Action 9
activities is reported in the following sections.

3.2.3 EUSALP Action 4

The geomorphology of the Alpine Region greatly affects the construction and maintenance of transport infrastructures.
At the same time, transport infrastructures have a significant impact on landscape and the environment, which are the
core resources of the Alpine Region. The search for a balance between transport infrastructures and the preservation
of the territory has been identified for decades as a major challenge and an objective of the international community of
States and Regions sharing the Alpine Region.

As directly stated in the Action Plan, Action 4 aims to promote inter-modality and interoperability in passenger and freight
transport, in particular by removing infrastructure bottlenecks, bridging missing links, coordinating planning and
timetables of public transport (including multi-modal information and planning services), modernising infrastructure, and
enhancing cooperation. In this context, the term ‘inter-modality’ means combining several means of transport during the
same journey, using different types of vehicles to get from one place to another. ‘Interoperability’, on the other hand, is
defined as the capability to operate on any stretch of the transport network without any difference (and this is particularly
important for EU’s railways technical systems).

In order to achieve this, among other things, an international treaty (the Alpine Convention) has been equipped with a
specific protocol on transport, adopted in 2000 and ratified also by the EU in 2013 as a significant contribution to the
greening of transport policy in the core Alpine Region. This protocol aims at reducing the negative effects of and risks
posed by intra-Alpine and transalpine transport to a level which is not harmful to people and the environment, inter alia,
by transferring an increasing amount of transport, especially freight transport, to railways as well as ensuring movement
of intra-Alpine and transalpine transport at economically bearable costs by increasing the efficiency of transport systems
and promoting modes of transport which are more environmentally friendly and more economic in terms of natural
resources [19].

3.2.4 EUSALP Action 9

This action focuses on promoting energy efficiency and the production and use of renewable energy in the Alpine Region,
in line with the EU’s energy efficiency framework and the Energy Union Package. Energy policy in the Region focuses
on energy efficiency in the public and private sectors. A significant reduction in energy consumption could be achieved,
in particular in the housing sector. The Alpine Region has substantial potential for renewable energy production which
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must be developed in a balanced way, taking into account ecological, economical and land use issues and considering
societal trade-offs.

The countries in the Alpine Region have a strong potential related to energy efficiency, in particular in the building sector.
This provides an ideal framework for working together on innovative solutions for the Alpine Region. Due to the
vulnerability of the Region to the effects of climate change there is a certain degree of awareness within the population
concerning the need for saving energy. The Alpine Region developed several isolated energy efficiency solutions like
highly energy efficient buildings or sustainable mobility solutions. Further, it is feasible to extend existing energy model
regions to the whole area of the Alpine Region and thus create a model Alpine Region of modern energy efficiency.

The Alpine Region already plays an important role when it comes to the production of renewable energies, providing
hydropower, solar energy, biomass, wind energy and geothermal sources. The major energy resource available in the
Alpine Region is hydropower, being one of the most important energy economic components. It is already used
intensively in over 100 large hydroelectric plants with a total capacity of more than 28 Gigawatts [GW]. Added to this,
the high number of smaller hydroelectric plants also has an impact on the Alpine ecosystem. In particular, hydropower
has a high potential as an energy storage system (the ‘battery’ function — pumped storage hydropower).

A balance of interests between energy policy, nature protection and land use purposes is crucial for the further
prosperous development of the Region, also taking into account the different needs in mountain regions and plains. The
Alpine Region is providing a strong contribution to meet Europe’s energy needs but, at the same time, people in that
Region need to have sufficient energy resources at their disposal to improve local living conditions and economic
productivity [19].

3.3 Contribution of e-MOTICON strategy to EUSALP Action Plan

E-mobility is a cross-cutting topic, related both to the transport and the energy sector. Despite not being specifically
addressed within EUSALP Action Plan, electric transport could represent a relevant solution to obtain a better “balance
between transport infrastructures and the preservation of the territory”, as stated by Action Group 4, requiring at the
same time a certain effort about “interoperability”. On the other hand, the use of electric vehicles in substitution of
traditional combustion vehicles guarantees improvements with regards to “energy efficiency and (the production and)
use of renewable energy in the Alpine Region”, as in the objectives of Action Group 9.

e-MOTICON transnational strategy, with the aim of fostering e-mobility diffusion in the Alpine Space, can therefore give
interesting contributions to the objective of both Action groups 4 and 9 and the mutual interest has been proved by the
continuous contact among e-MOTICON and EUSALP representatives. More in particular, e-MOTICON was invited to
present its activities and results at EUSALP AG4 and AG9 meetings during the development of the project.

Moreover, e-MOTICON Whitebook will be officially presented to EUSALP members in order to include their Regional
contribution, and could represent a reference and a starting point for EUSALP follow-up analyses on electric mobility
and the necessary infrastructure to support the diffusion of e-mobility along the AS Regions.
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4 CREATING THE STRATEGY: METHODOLOGY AND WORK-PLAN

4.1 Logical framework and work-plan

One of the core aspects of the e-MOTICON project is the possibility to debate among countries that, despite being
physically really close, could have very different experience and expectations about the diffusion of e-mobility. The
challenges of the present document of “Transnational Strategy” were therefore to analyse the different starting points,
to identify some common objectives and to jointly select a strategic answer to the most important open issues.

In order to achieve that during the project lifespan, a logical framework was set up within WPT2 that was directly reflected
into an actual work-plan.

11

The starting scenario description: analysis of the state of the art in the different countries with respect to e-
mobility diffusion, number and characteristics of the charging stations, existing policies by the Public Authorities,
business models and involvement of private operators. This work was mainly done within WPT1 — “State of Art”
activities.

SWOT analysis on the state of the art: mainly performed within WPT1, the SWOT analysis gives a better
understanding of the context and of the possible leverages to reach the objectives. Three SWOT are included,
focused on policy, interoperability and business models.

Analysis of existing visions and strategies about e-mobility in Europe and in the Alpine Space: in order to
provide a consistent strategy and to proceed in synergy with the already existing European plans, an overview
of the most important existing visions was necessary. A particular attention have been paid to:

= European vision on transport, energy & environment

= EUSALP strategic vision on transport, energy & environment

Definition of a common e-MOTICON long term vision with respect to e-mobility: given the different
knowledge, role and background of the different partners (from the PA to the research centre, coming by different
countries), some discussion was needed in order to identify common features to sketch-up a long term vision
about e-mobility development in the Alpine Space.

Finding a common understanding on the most important open issues and on e-MOTICON specific
objectives: after having defined a long term vision, it was crucial to address the “short-term” and to commonly
identify the most important issues to be directly tackled by the project.

Debate, both internally and with external experts, about the open issues and identification of possible
common strategic answers: leverage the experience of partners and external experts in order to identify the
best possible solutions to the open points, considering a common approach for the whole Alpine Space.
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10.

First selection of strategic answers, defined as “Strategic pillars”: selection of six most important strategic
measures that should be proposed to Public Authorities according to e-MOTICON consortium experience.
These measures can be presented as “Strategic Pillars” on which to build e-mobility diffusion in the Alpine
Space.

Test and feedback by Pilot Activities: many relevant aspects addressed by the Strategic Pillars are analysed
and tested within e-MOTICON Pilot Activities. Both during the preliminary discussions and during the refining of
the transnational strategy, practical feedbacks coming from pilot activities have been a powerful source of
knowledge and experience.

Debate and progressive refining of the Strategic Pillars, with special attention to the most critical issues:
some aspects included in the Strategic Pillars needed a more intense debate, as different points of view came
out by different partners, given the different frameworks of their home countries.

Final draft and presentation to external stakeholders: development of a final draft, representing a common
and agreed version of the document and of its core part, the Strategic Pillars. e-MOTICON final strategy will
then be presented to relevant external stakeholders, including Ministries, Public Institutions and EUSALP
members.

Please notice that as the first two points have been extensively illustrated in WPT1 reports [20] [21] [22] and being point
3 already covered in previous section 3, in the following chapters there will be described the main outputs of work-
phases 4 to 9.

4.2 Debate management and adopted instruments

The work-plan detailed in the previous section clearly highlights the importance of discussion and debate for the
development of the present Transnational Strategy. In order to obtain the most effective inputs and feedbacks from the
involved experts, several instruments were adopted.

12

Open discussions: the most used “instrument”, an open debate among partners performed both in face-to-
face meeting and in web-conferences. Commonly used by WPT2 leaders to have direct feedbacks on their
proposals.

External experts’ presentations and Q&A: performed during plenary e-MOTICON meetings, they gave the
possibility to have an external point of view on the most relevant topics, coming often by private operators or by
industries with a complementary knowledge with respect to the consortium.

Site Visits: similar to the previous point, they were performed during project meetings gave the possibility to
directly interact with operators running an activity related to e-MOTICON objectives.

Workshops: mainly organized during e-MOTICON public events, they were focused on “hot-topics” and they
were managed to stimulate parallel discussion in small groups and then to synthetize the key results in plenary
sessions.

World Café session: as an innovative way to manage discussion, the World Café was used during one project
meeting and consists in the arrangement of several small discussion tables (6-8 people each) where people can
discuss about “table-specific” topics for a short time (15-20 minutes) in an informal way. When the time is out,
people reshuffle on other tables and discuss about new topics. This way, each “table manager” can gather many
points of view on the same topic in a short time.

Questionnaires: in order to have a clear and structured picture of different partners points of view, a
guestionnaire on e-MOTICON long- and short-term vision has been proposed to the partners. An interesting
representation about different countries “agreement/disagreement” was realized, better detailed in Section 6.
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= Networking Platform: within WPT4 activities, an e-MOTICON Networking Platform was created. One “user
group” directly devoted to discussion about the strategy content were created and used for some months [23].

= Living document approach: the first release of the Strategic Pillars was developed more than one year in
advance with respect to the final one. It was used as a dynamic basis on which the partners could provide
comments and updates, in order to refine it and to obtain a completely agreed final version.
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5 THE STARTING POINT: EXISTING HURDLES FOR CHARGING
NETWORK DEVELOPMENT

In the last ten years, e-mobility experienced an extremely important growth, passing from a “niche” solution, to an actual
alternative for drivers and a promising industrial opportunity. Despite that, analysing the current situation in the Alpine
Space it is possible to observe that the overall “framework” is still inadequate to allow a rapid and remarkable diffusion
of electric vehicles in the short period. An in-depth and thorough analysis of the state of the art has been performed
within e-MOTICON WPT1 and the results can be found in [20] [21] [22]. Considering the scope of this document, only a
short summary is reported, focusing on the most critical aspects emerged with regards to charging network development.

5.1 Big variety of roles played by Public Authorities

A first criticism comes out when considering the role and the interactions of private operators and public bodies in the
development of the charging network. To start, within the 5 countries of the Alpine Space involved in the project, different
administrative organs exist, with different powers and responsibilities:

= Austria

o 9 Regions/ Lander

o 79 Political Districts

o Around 2.100 Municipalities
= France

o 18 Regions

o 101 Departments

o Around 36.500 Municipalities
= Germany

o 16 Regions/Bundeslander

o 401Rural and Urban Districts

o Around 12.000 Municipalities

= taly

o 20 Regions

o Around 8.000 Municipalities
= Slovenia

o Around 210 Municipalities

Without entering into details, to have different administrative divisions with different competences immediately creates
some complexity in developing common strategies and a consistent network. Today, in the Alpine Space, Public
Authorities play indeed many different roles with regards to charging infrastructure deployment.

Choices of PAs can depend on many aspects and can find expression in many different actions. To give an idea of the
complex framework of PAs role, a simplified logical map is proposed in Table 1. In the table, a generic PA is
characterized simply by two main aspects, its commitment towards e-mobility and its availability of money for the
charging infrastructure. For each of these aspects, three levels are considered: low, medium and high. On the other
hand, 9 possible actions are listed. According to the characteristics of the PA, different action can be considered feasible
and reasonable. It can be easily seen that also within a really simplified framework, the final set of actions can be very
different.
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TABLE 1 POSSIBLE ACTIONS OF PAS ACCORDING TO THEIR COMMITMENT AND MONEY AVAILABILITY

PA CHARACTERISTICS POSSIBLE ACTIONS

. . Pay/manage Convey Simplify Communi-
) Money ) Set technical Plan the infra- Promulgate . . L Promote )
Commitment o Do nothing the infra- National and authorization | cate with
Availability rules structure Laws education
structure EU funds procedures other PAs
LOW LOW X
LOW MEDIUM X
LOW HIGH X
MEDIUM LOW X X X X X
MEDIUM MEDIUM X X X X X
MEDIUM HIGH X X X X X
HIGH LOW X X X X X
HIGH MEDIUM X X X X X
HIGH HIGH X X X X X

Besides the fact of having different rules and different levels of infrastructure deployment in different areas, the complete
lack of common strategy and coordination on the role of PAs could also bring to critical (and opposite) situations:

= Very strong commitment and public intervention by the PA, with the risk to distort the market and to hinder
private operators and new players entrepreneurship;

= Presence of completely unequipped areas, due to low public commitment/money availability and low economic
appeal for private e-CS operators.

5.2 Complex procedures and regulatory framework

Despite the e-CS being quite a simple component, its installation and the realization of a publicly accessible charging
network require a certain interaction among different stakeholders. At first, the e-CS itself is commonly installed on public
ground, meaning the need to obtain permission for its usage by the competent administration. Secondly, each charging
station needs devoted “parking” areas, meaning other authorization and often the agreement on an annual fee. Coming
to the grid connection, there is the need to require it to the local distribution system operator (DSO), with costs and
timings depending on the exact location and on the number and power of the e-CSs. Other examples could be given
and it is clear that if these procedures are not well-structured and simple, many hurdles can be experienced by the
operators, risking severe delays and economic difficulties.

Probably more critic is the situation when dealing with public tenders and co-financing schemes. Especially in some
countries (e.g. Italy), a really complex bureaucracy stands behind the possibility to obtain a public co-financing and is
not rare to wait more than one year to know if the proposals are accepted. Again, this can create remarkable problems
for operators planning activities, creating long stand-by periods in the whole sector.

5.3 Infrastructure availability and accessibility

The State of Art analysis pointed out that more than 10.000 charging stations are today installed in the Alpine Space
[20]. The number itself is starting to be significant and the service provided to EV users could potentially be satisfying.
Nevertheless, the uneven localization and the adoption of multiple business models and systems to access/pay, sensibly
limit the possibility to use the charging network, still generating “range anxiety” feelings for the drivers.

Starting from the localization issue (deeply considered also within e-MOTICON P&L pilot activity), it is evident that the
first infrastructure was born following the “demand”, so concentrating on the urban area of bigger cities, naturally more
suited for the first electric vehicles range, dimensions and use. Following the increase of EV sales and technical
characteristics, also the charging network evolved, increasing power and progressively spreading into smaller cities and
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towns. Nowadays a relevant number of municipalities of the Alpine Space are (or are becoming) equipped with some
charging stations (mainly AC, “normal power” ones) and some “corridors” are equipped with “high power” e-CS. France
and Germany are particularly well positioned as e-CS numbers, but also Italy, Austria and Slovenia are presenting a
good coverage. Anyway, some problem can still be evidenced with regards to:

= Small number of e-CS in some “mountain/rural” areas, with the risk of actual “black areas” where EV drivers
could have hurdles in driving and charging. This is mainly due to the presence of “non- profitable” territories,
where traffic is too low to guarantee revenues for private operators;

= Need for de-tours while traveling in highways and international corridors. Due to administrative/bureaucratic
issues, in some countries is yet impossible to install high power charging stations directly along highways, so
forcing EV drivers to modify their route with a consequent increase in traveling time and costs.

By the side of “physical” access, the e-CS are becoming more and more standardized and easy-to-use, being mostly
equipped with the so-called “Type 2” plug/connector for AC charging and with “Chademo” and “CCS Combo 2"
connectors for DC charging. The issue of plug/socket incompatibility, very critical in the first years of e-mobility
development, is now becoming solved and cannot be considered an “open point” anymore (some issue still remains on
Light Electric Vehicles plugs/sockets). More critical, instead, is the aspects of access and payment [24] [25]. In the last
years, the choice of the technical mean to access the charging station and of the payment method and related business
model was completely in the hands of the charging point operators (or e-mobility service providers). Considering that
hundreds of providers exist in the Alpine Space is easy to understand how variable and multifaceted the situation can
be with regards to access and payment systems. Despite the current effort in “connecting” the different networks, looking
for “interoperability” and “roaming’”, it is still extremely common to have many networks in the same area, each based
on different access methods and on the need to enter into contracts with the providers. This can create significant
hurdles to EV drivers, which would be forced to sign many contracts or, on the other hand, to choose only one provider
and to use only a small part of the overall number of charging stations. This situation, already critic in a small area, can
become a real barrier when crossing borders and moving to other countries, managed by different operators.

Given these aspects, it can be said that despite the good number of installed e-CS, EV drivers still have to carefully plan
their travels in the Alpine Space, gathering information both on the localization and the access/payment method of the
needed charging station. These difficulties undoubtedly slow down e-mobility diffusion in AS countries.
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6 DEFINITION OF E-MOTICON VISION AND OBJECTIVES

According to Collins English Dictionary [26], a strategy is

“a general plan or set of plans intended to achieve something, especially over a long period.”

After having analysed the present situation, the successive action was therefore to clearly identify e-MOTICON long
term vision about e-mobility development in the Alpine Space. Despite a general “vision” being quite clear, including a
widespread e-mobility diffusion and an effective, interoperable and easy-to-use infrastructure, given the different
knowledge, role and background of the different partners, some discussion was needed in order to identify the key
aspects of a more specific “common vision”.

6.1 Key aspects for a long-term common vision

In this context, the term “vision” refers to a long-term vision, which indicates what each partner expects to be the future
of e-mobility in the next 15-20 years. This includes the evolution of both technical aspects, users’ needs & behaviours
and PAs role, activities & organization.

In order to gather inputs from the partners, a specific questionnaire was circulated on this topic, including one main
question:

With respect to e-mobility, which of the following characteristics will be included in the future mobility system in
15-20 years?

The partners were asked to “rate” some pre-provided answers according to the following scale:

Unrealistic
Slightly probable
Probable

Very Probable
For sure

arLONE

The possibility to add new answers was also given. All the partners were involved and 24 questionnaires were filled-in.
The results are summarized in Table 2.

TABLE 2 QUESTIONNAIRE RESULTS FOR THE LONG-TERM COMMON VISION

Integration of EVs charging infrastructure with renewable energy generation and storage systems.

Widely diffused e-roaming based on B2B agreements among operators

Implementation of new mobility solutions based on the concept of “mobility as a service”, as multiple
vehicle-sharing, on-demand services, intermodal systems and others.
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Predominance of domestic/private charging with respect to public charging.

Development of innovative “Integrated filling stations” that will include ultrafast EV charging stations
(very high power), H2 refuelling, storage systems and other.

Diffusion of electric vehicles with autonomous drive, allowing new functionalities for the owners.

Widely diffused e-roaming based on the adoption of a unique and common platform for access and
payment

Diffusion of wireless charging, both “static” and “dynamic” (charging while driving).

According to the results, the participants of the questionnaire believe that, in the e-MOTICON long term vision, a core
aspect of the future mobility system will be the integration of e-mobility in a virtuous energy and transport system. The
possibilities offered by renewable energies and storages will boost the benefits of electric traction, while e-mobility will
be the part of a new transport framework based on sharing economy and intermodality. In order to provide the best
driving and charging experience, e-roaming solutions should be present, with a preference for B2B agreements among
operators.

It can be noticed that in a long-term vision, less importance is given to technological solutions, as wireless charging,
ultrafast charging or autonomous drive.

6.2 Project-term vision and e-MOTICON objectives

In parallel with the definition of the long-term vision, for the purpose of the project also a “project-term vision” was looked
for, in order to commonly identify the most important issues to be directly tackled by the project.

The “project-term vision” indicates what each partner wants to be the future of e-mobility in the Alpine Space in the next
3 years. This vision describes the desired features and framework at the end of the project and is strongly related to e-
MOTICON objectives (which should cover, at least, a relevant part of the vision).

As for the long term vision, the general e-MOTICON objectives are well known: “contribute to the homogeneous
diffusion of Electric Mobility throughout the Alpine Space, providing a transnational strategy for seamless use of
electric vehicles and charging spots with an integrated approach supported by PAs”.

To better specify it, all the partners were asked to provide their inputs on e-mobility expected developments and on the
most important aspects that had to be tackled by the project, in order to achieve the project own view on e-mobility
development in the Alpine Space.

Another part of the questionnaire was therefore circulated, focused on the “project-term vision and objectives” and
divided into two different questions:

1. Considering the processes of planning and framework setting on a local or regional level: what are the most
critical aspects to be dealt with by public authorities, i.e. what are the topics for which e-MOTICON should give
advice?
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2. Considering the final user needs and driving experience: what are the most critical aspects to be dealt with
by operators, public authorities and other supporters of electric mobility, i.e. what are the topics for which e-
MOTICON should give advice or provide tools?

It can be seen that the first question considers aspects more related to Public Administrations role and processes, while
the second is more related to “final users” perspective. Also in this case, the provided answers had to be “rated”
according to the following scale:

Irrelevant
Slightly relevant
Relevant

Very Relevant
Essential.

arwONE

The results are summarized in Table 3 and Table 4.

TABLE 3 QUESTIONNAIRE RESULTS FOR THE SHORT TERM VISION CONSIDERING THE POINT OF VIEW OF PUBLIC AUTHORITIES

Defining the role of PAs in the development of the infrastructure

Creating short term plans (time range up to 5 years) for positioning of e-CS

Establishing instruments and offices to provide assistance to small municipalities interested in e-mobility

o]
=
-
[0,

Cooperative planning of PAs with enterprises and private operators of e-CS

Introducing e-mobility in Green Public Procurement

~N
[*]

Establishing incentives for the use of e-vehicles (e.g. specific parking place or road lanes)

Agreeing on rules for the compulsory adoption of “planning documents for sustainable mobility” in the
reference area

Creating long term plans (time range beyond 5 years) for infrastructure for electric mobility (going
beyond existing technology, i.e. for example integrated facilities to fast charge many vehicles including H2
storage)

N
B
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Defining uniform supra-regional authorization procedures for E-CS installation

Defining uniform supra-regional rules to manage electric vehicles parking and charging areas

Defining uniform supra-regional rules to limit/enable access of electric vehicles to urban centres or
controlled traffic zones

TABLE 4 QUESTIONNAIRE RESULTS FOR THE SHORT TERM VISION CONSIDERING THE POINT OF VIEW OF THE FINAL USER

E-CS supra-regional mapping tool to find and/or reserve a charge spot

Multimodal hubs to integrate e-mobility with local transport and railways

E-CS access without the need of a contract with any service provider;

Direct roaming and payment systems among service providers in order to charge with a single contract

Widespread charging network, covering also low-populated areas (E-CS with low number of charging
events but crucial to allow particular routes)

Platform for locals and guests to find e-CS and get information on terms of use

Roaming among service providers through a common platform/marketplace (also to compare and
select different prices from different providers);

~N
00

(2]
~N

Provisions of additional non-mobility services at E-CS (food, bank, recreation, etc)

With regards to the “PA point of view”, it can be observed that an “essential” aspect is to better define which should be
the role of Public Authorities, consistently with what already stated in section 5.1. The interaction with small
municipalities, as “on-field” public entities, is considered crucial too, as well as the need for a short term plan to localize
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the charging stations. Less relevant is instead considered the adoption of traffic and parking management schemes in
order to encourage the diffusion of EVs.

Moving into the “Final user point of view”, the results show the importance of having tools and solutions to easily find a
charging station, to access to it and to pay for the service without the need of a contract. Simplicity looks as a key
solution for e-MOTICON partners. With that, a good integration with local transport service is required, according to the
long term vision of intermodality.

6.3 Alpine Space agreement/disagreement

The results of the questionnaires can be disaggregated according to the home country of the participants. This way, a
picture of the most relevant aspects in the different countries can be obtained and, above all, a comparison can be
performed among the five involved countries. A detailed analysis goes beyond the scope of this document, but an
example of comparison is reported in Figure 1.

The graph shows, for all the countries, the “percentage of importance” of each proposed topic for the “Project-term
vision” by the point of view of the final users. When the 5 bars have a similar height it can be said that there was a good
agreement among the countries. It is the case of the “supra-regional mapping tool”, which gathered high rates in the
whole Alpine Space.

If we consider the three “top-rated” issues (mapping tool, multimodal hubs and no-contract), it can be seen that they
were the top-rated in Italy, Austria and Slovenia, but not in France and Germany. This highlights, again, the importance
of a transnational strategy, focused on the most important aspects for the whole Alpine Space and not directed to specific
issues of the single countries. Only this way, a consistent framework can be created, with remarkable benefits for the
final users.

Project Term Vision - Final User

W [taly ™ Austria M Slovenia ™ France M Germany

18%
16%
14%
12%
10%
8%
6%
4%
2%
0% T : : T
Widespread charging Multimodal hubs with Non-mability services Platform to find e-CS Supra-regional E-CS access without Direct roaming among Roaming through a
network (low- TPL and rail at E-CS and get information mapping tool contract service providers common
populated areas) platform/marketplace

FIGURE 1 COMPARISON OF THE QUESTIONNAIRE RESULTS (SHORT TERM VISION, FINAL USERS POV) IN DIFFERENT COUNTRIES
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6.4 Key principles for Strategy design

It has to be mentioned that together with the “visions” and the “objectives”, identified through partners debate, some key
principles of e-MOTICON project needed to be considered when designing the Transnational Strategy. These are more
general principles, staying on the background of the whole project activity and also of EUSALP and other strategies for
the Alpine Space. They can be summarized in the following bullets:

= Public Authorities are a key actor to lead the infrastructure development;
= The Alpine Space is made of different realities, from metropolitan areas to isolated rural/mountain areas. The
optimal solutions for transport can be multiple:
o Local Public Transport in urban, peri-urban and congested areas;
o Rails for freight and passenger transport especially for long-range and cross-country trips;
o Low emissions private transport (mainly electric) for small cities, towns and mountain communities.
= Technologic solutions are ready and mostly available. It's now important to choose common solutions, set up
common rules and respect them.
= Goals can be reached according to a “priority approach”.
= A set of few, focused and coordinated actions would be sufficient to reach the goals.
= Communication, education and training are sometimes more important than technical aspects

6.5 The e-MOTICON objectives and the strategic pillars

The just described process led to build a common vision on the evolution of e-mobility and, above all, on the most
important aspects that have to be tackled by e-MOTICON project in order to accelerate e-mobility diffusion in the Alpine
Space in a short-term period.

The “top-rated” aspects can be easily transposed into short-term objectives. Considering the aim of this document,
mainly targeted to “high-level” policy makers withing Public Authorities, a further transposition was made, expressing
the objectives as “strategic pillars”. Six pillars were identified, representing a set of priorities commonly agreed by 15
partners in 5 countries. In the remainder of this document the six Strategic Pillars will be presented, core part of e-
MOTICON Transnational Strategy.
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7/ STRATEGIC PILLAR #1 — DEFINE THE BEST POSSIBLE ROLES
OF PAS

Within the Alpine Space, Public Authorities play many different roles with regards to charging infrastructure deployment.
In order to guarantee a coherent environment for e-mobility diffusion and to limit the presence of different rules and
different levels of infrastructure deployment in different areas, e-MOTICON partners agree on the importance that all the
involved PAs act homogenously, at least on a minimum number of aspects and topics.

While addressing this issue, it has to be reminded that the intervention of public bodies in the deployment of the charging
infrastructure must respect the general concept stated by the Alternative Fuels Infrastructure Directive (2014/94/EU)
[13]:

“The establishment and operation of recharging points for electric vehicles should be developed as a competitive
market with open access to all parties interested in rolling-out or operating recharging infrastructures.”

According to AFID, the intervention of Public Authorities can’t therefore create limits or inhibit the development of a free
and competitive market.

Public Authorities can be divided into three main categories, with different roles and areas of intervention:

= National Institutions (Ministries and Government)
= Regional/Territorial PAs
=  Municipalities

According to the scope of the project, the target audience of the present Transnational Strategy covers all the three
categories, with a special attention to Regional/Territorial PAs. As already recalled in section 5.1, due to different
administrative divisions, different administrative organs exist within the 5 countries of the Alpine Space, with different
powers and responsibilities. A unique case, in particular, is Slovenia, where no intermediate organs are interposed
between National Institutions and Municipalities. For this case, it can be considered that role and responsibilities of the
Regional/Territorial level are covered directly by National Organs.

While respecting the variety of roles now existing in the different Alpine Space countries, the experience gathered within
the e-MOTICON project shows that all the Regional Authorities and Municipalities should act, at least, in order to
facilitate and coordinate the deployment of a homogenous and effective infrastructure inside their territories and with
a strong attention also to neighbouring areas.

REGIONAL BODIES should therefore, at least:
1. Set minimum technical rules on infrastructure deployment
Why?

Despite the presence of some international and national rules on charging infrastructure development, many
aspects are still “uncovered” and the rules themselves can be open to different interpretations. Without a set of
clear rules or boundaries set up by a regulator, e-mobility service providers can therefore adopt many different
solutions while developing the charging infrastructure. This could lead to a fragmented infrastructure composed
by many small networks with different characteristics in terms of: charging power (time needed to charge the
vehicle), accessibility, identification and billing systems, connectivity, availability of additional services. The
absence of minimum common rules could create hurdles to EV drivers, which can’t properly plan their trips and
the related charging events [27].

How?
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Regional bodies should identify a set of technical rules according to the most effective technological solutions,
the international regulation and the local characteristics and should transpose them into a “Guideline” document
or directly into a “Territorial Law”, to be used as a reference by the operators. e-MOTICON partners strongly
suggest that each Regional PA in the Alpine Space adopt and transpose in their area the technical rules
presented in the following section “set supra-regional common minimum rules on infrastructure access”.

Set infrastructure requirements for new buildings and new fuel stations
Why?

In the vision of a remarkable e-mobility diffusion in the next years, new buildings and new fuel stations should
be equipped from now on to answer to next-future charging needs. The additional cost related to these
interventions could detain the building contractor from realizing the charging facilities that should be therefore
required by law.

How?

Regional bodies should analyse the potential diffusion of e-mobility in their territory and the traffic fluxes from/to
neighbouring areas and identify a coherent percentage of needed charging points in new buildings and new fuel
stations. While imposing the percentage, also a specific attention to technical requirements has to be paid,
following the rules set according to the previous section.

Funnel economic resources (European, National, Regional) to “market failure areas”
Why?

As stated by AFI Directive, the charging infrastructure should be developed as a competitive market, leaving to
private operators the opportunity to invest on its deployment and management [13]. On the other side, it is also
a shared vision that EV charging stations are a key enabler to e-mobility diffusion and could be seen as a “public
service” provided to citizens [28]. In the middle of these two visions, the actual situation shows that private
operators are investing in the infrastructure, but only in some specific areas, considered most profitable both by
an economic or a “green image” point of view (e.g. metropolitan areas). It is a duty of Public Authorities to
stimulate the installation of charging points also in areas that are neglected by private operators, but that are
relevant in order to ensure driveability in the whole regional area. The possibility to travel easily on the whole
territory is indeed a crucial motivational aspect for new potential EV users.

How?

Regional PAs can quite often rely on funding coming from European or National plans. PAs should choose to
use these resources favouring (in public tenders) projects focused on still neglected and “market failure” areas,
in order to guarantee a full coverage of the territory. The presence of the co-financing should smooth out the
economic disadvantage for the involved service provider.

Organize information and education programmes and coordinate the actions of different stakeholders
and operators in the regional territory.

Why?
E-mobility is nowadays a multi-dimensional topic and only a small part of it is related to technical aspects. A

huge importance has instead to be given to education, social aspects and governance. To increase final user's
trust in this new technology, education and formation activities have to be carried out [29]. At the same time,
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education is also needed by smaller public entities (e.g. small municipalities) that have to set up a fruitful
framework to foster the charging infrastructure deployment, in strong correlation with operators and other PAs.
Last but not least, the interest in e-mobility could come from many different actors (e.g. tourist centres, taxis,
Local Public Transport companies, airports and multimodal hubs managers, commercial operators,...) and it is
a duty of Regional PA to maintain a systemic view and to promote synergies among all the involved stakeholders.

How?

Regional PAs should organize educational events both public and specifically reserved. They should present
themselves as a “connection hub” for many different stakeholders and as facilitators and catalysts of e-mobility
activities within the regional boundaries. In order to support PAs in this complex task, e-MOTICON proposes the
specific tools and solutions developed in the e-Hub pilot, presented in deliverable D.T3.2.1 [30].

Coordinate the different planning activities within the Regional/Territorial Public Authority, creating
synergy among territorial planning, urban planning, traffic planning, environmental planning and more.

Why?

As stated before, e-mobility is nowadays a multi-dimensional topic, which can find multiple expressions in the
regional framework. It can affect traffic management and urban planning, but also air quality and environmental
planning, as well as economic development, education and new jobs creation. Within the internal structure of
Regional PAs, these topics are commonly addressed by different divisions (e.g. Environment, Infrastructure,
Mobility, Economic Development, ...) that are in charge of their own planning activities. The lack of coordination
can create a not-homogeneous environment, with the risk of taking overlapping or contradictory decisions and
of missing important synergies.

How?

Regional PAs should create a dedicated sub-structure devoted to e-mobility, able to monitor the activities of the
different divisions and able to detect possible synergies. A constant communication should be pursued and
periodic plenary meetings should take place, in order to obtain a systemic and constantly updated view.

MUNICIPALITIES should instead, at least:

25

1. Act as a stimulus for the infrastructure deployment, without a direct intervention on realization and

management.
Why?

The presence of a charging infrastructure within the territory of the municipality is crucial in order to provide the
needed services to EV drivers. The PA should act so to create a favourable context and to involve private
operators in order to realize a charging infrastructure with public access. As the realization and management
costs of the infrastructure is still quite relevant and its planning and design require technical skills, e-MOTICON
partners consider generally inefficient the direct involvement of the Municipality as infrastructure owner or as e-
mobility service provider. Exceptions can exist, as in the case of the very first stages of the network development
(where municipality could be the only actor to invest on it) or in the case of public funding legally reserved only
to public bodies.

How?

European Regional Development Fund



26

Municipalities should perform spatial planning activity, with preliminary studies on e-mobility demand in their
area, including the identification of key points which could be optimal to serve a high number of EV drivers. They
should then involve potentially interested service providers which could develop the infrastructure at their own
expenses but with the benefit of PA agreement and coordination. While giving public-ground usage permission,
the Municipality can also foster technical solutions and specific localizations, as a condition for the service
providers to obtain the permission and possibly fee discounts. When being directly involved as network owners
(see the exceptions before), municipalities should carefully identify a private operator that would take the role of
e-mobility service provider for the public infrastructure.

. Facilitate the installation of charging stations both in public and private areas (permissions, public-

ground usage regulation, technical support).
Why?

In many cases, the authorization process for charging stations installation could be critic. It could involve, indeed,
authorization for the use of public areas, for the installation of electric equipment, for construction work and
more. This could create hurdles and blocks to private operators installation plans, as involves additional costs
and additional time for the infrastructure set-up. Also technical aspects, as grid connection, energy measuring
and correct billing can need a complex interaction among operators, DSOs and public bodies (especially if the
municipality is the owner of the infrastructure).

How?

Perform an analysis to identify the most important problems that investors and operators are facing during the
installation process. If needed, simplify the administrative procedures, identifying special rules and requirements
for the charging infrastructure. It has to be considered, for example, that the charging infrastructure serves as a
“public service” and the use of public ground should therefore be privileged with respect to other potential uses.
Moreover, technical offices within the public body should be well prepared to answer to service providers
questions and should give easy and exact references to the “in force” regulation.

Include e-mobility and infrastructure development in the planning activities, leveraging on Sustainable
Urban Mobility Planning instruments.

Why?

The European Commission, starting from the Action Plan on Urban Mobility (2009) [31] and the Transport White
Paper (2011) [11], is widely promoting the adoption of Sustainable Urban Mobility Plans, which aim to represent
a new planning concept able to address transport-related challenges and problems of urban areas in a more
sustainable and integrative way. In contrast to traditional transport planning approaches, the new concept places
particular emphasis on the involvement of citizens and stakeholders, the coordination of policies between
sectors (transport, land use, environment, economic development, social policy, health, safety, energy, etc.),
between authority levels and between neighbouring authorities. Sustainable urban mobility planning is therefore
a challenging and complex task. Planners are asked to manage many requirements, sometimes conflicting,
mainly based on the local level but linked to national and international targets on climate and environment. It is
crucial that e-mobility and EV charging infrastructure is considered as a relevant aspect in this new planning
process, in order to find the best synergies with the overall urban mobility evolution [32], [33].

How?

Follow national rules on Sustainable Urban Mobility Planning and consider, in a well-structured and concrete
way, also the topic of e-mobility and infrastructure development. Create a cooperative framework among
different technicians and offices within the municipality and promote events including e-mobility as a relevant
aspect in urban planning. Take advantage also of international reference documents, as the Guidelines
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“Developing and Implementing a Sustainable Urban Mobility Plan” proposed by ELTIS, Europe's main
observatory on urban mobility (financed by the European Commission) [32].

. Keep constant attention to regional regulations, guidelines and suggestions and actively answer to the

requirements.
Why?

In some countries it is quite common to have a wide production of laws and regulations, both on national and
regional level. It is often difficult for Municipalities (especially small ones) to have a constantly updated and
complete view of the in-force rules, including laws, regulations, guidelines, plans and more. In this decisive
moment for the creation of a homogenous and interoperable charging infrastructure within the Alpine Space, it
is fundamental that Municipalities comply at least with the Regional regulations, in order to guarantee continuity
and coherence of the service in the whole regional territory. If Regions properly acted, this coherence will also
be guaranteed outside the local borders and internationally. Moreover, it is essential that Municipalities quickly
comply with the duties imposed by Regional bodies (e.g. the adoption of SUMPs or the modification of rules on
authorizations procedures).

How?

It is necessary that both by the side of Municipality and of the Region, an effective communication is created
(see the previous section). In order to do that, the instruments proposed by e-HUB pilot could be extremely
useful, as well as the clear identification of a devoted structure/office within the Municipality organization.

. Intervene on traffic/parking management and green public procurement to increase EV adoption and

generate more profitable conditions for e-mobility service providers.
Why?

The realization of the charging infrastructure actually creates the “offer” of a service. Despite the importance to
have the infrastructure already in place, in some AS countries the demand for that service is today quite low.
This could easily ingenerate a vicious cycle where the infrastructure deployment doesn’t generate revenues and
is therefore blocked. The absence of the infrastructure, on the other hand, limits EVs usability and therefore
creates additional obstacles to their diffusion. In this complex “chicken or the egg” situation, Municipalities should
try to stimulate the “demand” for charging, creating an urban environment which calls for the adoption of electric
vehicles and creates profitable conditions for e-mobility service providers [34].

How?

Municipalities can leverage many instruments in order to stimulate EV adoption. The most commonly used are
related to traffic and parking management, where EVs could benefit of special permissions or special discounts
(including free parking) [35]. In addition to that, a good way to create the “demand” is to adopt a “Green Public
Procurement” approach and to progressively convert public (and public-related) fleets to e-mobility [36].
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8 STRATEGIC PILLAR #2 — SET SUPRA-REGIONAL MINIMUM
RULES ON INFRASTRUCTURE

In the last years several public and private actors are paying attention to e-mobility and are starting developing first
samples of EVs fleet and charging infrastructure, also in the Alpine Space. According to e-MOTICON vision and
objectives, it is really important that in this moment of “development”, all the initiatives are seen as a part of a much more
complex and integrated “system”: EVs need to cross borders and the infrastructure has to be able to charge them.

As already mentioned in section 7, some international and national rules on charging infrastructure development have
been established in the last years. Despite that, many technical aspects are still “uncovered” and the rules themselves
can be open to different interpretations. In order to avoid the development of a fragmented infrastructure, e-MOTICON
partners consider crucial to set some supra-regional common minimum rules that PAs should put in place while
facilitating and regulating the deployment of the charging infrastructure. Next sections are therefore thought to give an
overview of high level technical rules and suggestions, whit a special attention to access/interoperability/roaming issues.
If all the PAs in the Alpine Space would follow at least these indications, an easy and seamless driving and charging
experience will be offered to EV owners.

8.1 Power Level and uni/bi-directional energy flow.

There is no need to set up a unique rule on the power level, as its choice depends on the aim for which the infrastructure
is set up. It can be said that two levels are nowadays widely adopted:

= “Normal power”: 22 kW AC (32 A — 3 phases);
= “High power”: 50 kW DC.

The first power level implies quite long stops and can be considered mainly as an alternative to home/work charging for
users that don’t have availability of a private box. An infrastructure with this power level should be planned according to
several parameters typical of the urban environment [27]. Among others:

number of inhabitants;

private parking spots/total parking spots ratio;
number of cars for inhabitants;

foreseen e-mobility market penetration;
mean daily mileage.

The second solution, commonly referred as “high power charging” (or “fast charging”), will instead have as main objective
to allow longer daily mileage to the vehicles. The chargers will be used mostly as “fuel stations” during mid-range
missions and their localization should therefore be planned according to that (highways, city rings, ...). Most of the
present cars accept 50 kW fast charging and this could be seen as a reasonable power almost in the mid-term. Despite
that, some high-level brands are already installing more powerful chargers (up to 125 kW) and 350 kW chargers are
under development [37] [38] [39].

A reasonable public infrastructure should include both the power levels (22 kW and 50 kW) localized after a careful
planning and taking into consideration the different aims.

While setting up rules about the electrical characteristics of the charging stations, it is worth keeping a particular attention
on the development of “bi-directional” DC chargers. These solutions, able to perform the so-called “Vehicle-to-Grid”
(V2G) providing energy back from the vehicle battery to the electric grid, are today available in Japan and are starting
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to spread in some European countries [40]. V2G development is not yet mature in the Alpine Space, as it still requires
some work both on technical and (especially) on regulatory level, with a lack also in business-models definition [41].
Considering the interesting opportunities provided by V2G solutions, it is recommended to support pilot activities and to
monitor the evolution of bi-directional charging stations and of the related regulation, so to possibly include these
systems in successive medium-period technical rules.

8.2 Connectors and communication between vehicle and charging station

The topic of connectors has been highly debated in the last years, but the already mentioned 2014/94/EU Directive
finally identified a common choice and gave clear recommendations [13]:

=  Type 2 connector (EN 62196-2) for AC normal and high power charging
= Combined Charging System (CCS) Combo 2 connector (EN 62196-3) for DC high power charging, preferably
coupled with a CHAdeMO connector for a “multistandard approach”.

An open point is still existing only in the field of Light Electric Vehicles (LEVS) with on-going work on IEC level [42]. In
order to charge LEVs, a different socket could be added to the e-CS, but the 2014/94/EU Directive does not specify a
common solution. Due to that, different standards are adopted across Europe (e.g. Schuko socket in Germany and Type
3A socket in Italy) and is still difficult to set common rules on this aspect. e-MOTICON suggestion is to identify a unique
solution in order to get a complete transnational interoperability.

Once the vehicle is plugged-in, an effective communication between the vehicle and the charging point is fundamental
to allow a safe and controlled charging process. Also on this aspect, European standards are now well-established. All
the charging stations installed in the Alpine Space should so adopt one of the following standards, that cover the three
most common charging technologies:

= AC charging: PWM communication according to IEC 61851-1 (mode 3);
= DC CCS Combo 2 charging: PLC communication according to DIN SPEC 70121 (ISO 15118);
=  DC CHAdeMO charging: CAN communication according to IEC 61851-24.

8.3 Communication charging station — backend

The communication between the charging station and its backend is still an open issue, as no definitive choices have
been made on the protocol to be used. At present, many manufacturers adopt proprietary solutions as they often
represent both the charging station and the backend sides. In a future, more complex, environment, it will be
advantageous to have a common standardized solution and many efforts are on-going to develop and identify a common
protocol. In particular, some standardization groups gathered in the last years industries, operators and research centres
and proposed interesting solutions. An example, now widely recognized around Europe, is the so-called OCPP (Open
Charge Point Protocol) by OCA (Open Charge Alliance) [43].

In absence of a univocal standard, it is anyhow recommended that the communication between the charging system
and the control system takes place through a protocol that is as open, flexible and shared as possible and that already
has a significant market diffusion, so as to facilitate the progressive implementation of a fully interoperable infrastructure.
Moreover, the control system should perform at least the minimum following functions in real-time:

verification of correct functioning;

verification of availability (free/occupied);

user identification;

activation / inhibition of the charge;

measure and reading of electrical parameters during charging.
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8.4 Access, identification and payment: interoperability and roaming

It can be easily said that the issue of access, identification and payment is today one of the biggest open points with
regards to EV charging infrastructure [44]. Even if most of the charging processes will probably happen at home through
domestic apparel, the possibility to charge on public stations while traveling long distances is indeed a key enabler for
e-mobility diffusion. And to perform a charging process, a procedure of access, (identification) and payment needs to be
executed.

The complete absence of regulation on this aspect, especially till the AFI Directive, generated a proliferation of different
solutions and technical means to perform these phases. As already mentioned in section 5.3, considering that hundreds
of providers exist in the Alpine Space, is easy to understand how variable and multifaceted the situation can be with
regards to access and payment systems. Due to this, it is still extremely common to have many networks in the same
area, each based on different access methods and very often on the need to enter into contracts with the providers. EV
drivers would so need to plan very carefully their trips, actually studying their possibilities to access to one or another
part of the infrastructure and considering the time and effort to sign up to different schemes and services. The difficulties
increase when crossing borders and moving to other countries.

In order not to hinder the drivers’ experience, and therefore the EV market development, it is crucial to simplify this
process and to make sure that drivers can easily access to all charging points. This is what is commonly referred to as
‘interoperability’, the ability to access charging points without restrictions, or discrimination (for a more technical definition
please refer to Deliverable D.T2.1.1).

Two main solutions have been proposed in the last years and are presented in the remainder of this section [45]:

1. “Ad-hoc” access, according to 2014/94/UE;
2. Roaming among e-mobility operators.

8.4.1 The “ad-hoc” access solution
The already mentioned 2014/94/EU Directive tried to intervene on this aspect for the first time, clearly stating that [13]:

“All recharging points accessible to the public shall also provide for the possibility for electric vehicle users to
recharge on an ad hoc basis without entering into a contract with the electricity supplier or operator concerned.”

Ideally, that means that to access and use any charging station it would be sufficient to reach it and to follow the
instruction to launch the charging process, without worrying about who is the owner and who is the provider. In practice,
the fact of avoiding a “contract” considerably simplifies the usability, but still some effort could be required to the driver,
depending on the technical solution chosen to provide the “ad hoc” access. On the other side, the need to provide a
compulsory alternative to classic “contract based” solutions, could create a cost increase for the e-CS operators, which
could be critic especially for “low usage” charging stations. The still open challenge is to identify the best methods which
are both customer friendly and cost effective for operators [45], [44].

Analysing more in detail the different possibilities:

= The simplest solution for the driver is to use something that he already possesses and commonly uses, without
the need to download nor fill-in anything:

o Money
o Credit/debit cards
o SMS

A reference example for this kind of access/payment systems are the machines commonly installed in self-
service fuel stations or in big parking lots, which include both the possibility to use cash and credit/debit cards.
Given the low economic volume of each transaction for EV charging, these systems are addressed as too
expensive by the operators, both as capital and operational costs. The use of money, in particular, requires
efforts to physically recollect it, while credit card readers could suffer from high costs both for the equipment and
for bank transactions. The SMS, despite being quite used in some countries, are suffering from being linked to
a somehow already “old” technology and, besides, from being often unusable by travellers from foreign
countries.

An interesting innovation on this field is coming from the diffusion of NFC technology, allowing “contactless”
payment. The cost of credit card contactless readers is lower than the one of traditional “POS” and they also
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allow payment with “mobile-based” payment solutions as Apple pay or similar by Samsung, Google and other
providers.

= Slightly more “complex” for the user but also more innovative is the possibility to pay through “mobile based”
solutions that works not on NFC, but on “peer-to-peer” or “peer-to-business” money transfer. Many examples
are starting to spread, based on the possibility to have a personal “wallet” connected to the bank account and
to transfer money to other users simply entering their phone number or scanning a QR code. The number of
Apps and services providing this possibility is continuously increasing, including both smaller players (Satispay,
Jiffy, QRpay,...) and well-known societies (PayPal, Facebook, Google, international banks,...). The advantage
for the user is the ability to pay with the only requirements to have a smartphone, an internet connection and
one single app for all the networks. By the operator point of view, it would be possible to avoid any “card reader”
at the e-CS, replacing it with a simple QR code. Some transaction costs could anyway be applied by the
“payment providers”.

= A third option, also based on a QR code, is the one actually proposed by some European providers (e.g.
Freshmile). In this case, the QR code is not directly used to perform the payment, but is used as a link to the
website of the e-CS operator, where drivers can activate the charging and pay by their credit cards. This solution
can guarantee a small cost for the operators (no card readers) and implies a medium effort by the user, which
needs every time to access the website and perform a typical on-line payment, providing its data. No download
is anyway required by this solution.

=  Probably the preferred solution by the operators, but also the worse for the user, is the one becoming common
in this period: paying using the credit card through a dedicated app developed by the service provider. Today,
most of e-mobility service providers already have an app, used to provide services to their own customers, as
well as to perform marketing. Given the “ad-hoc” requirement introduced by AFID, providers are progressively
including in their app the possibility to perform the payment without entering into a contract with them. Despite
completely fulfilling the AFI requirements, allowing access and charging to everyone, this solution could be not
comfortable for the user, that would need, for any operator they come across, to download the specific app and
(very often) to fill-up registration forms.

8.4.2 Contract based solutions and roaming platforms

The need for “ad-hoc” payment invites to parallel EV charging to traditional “refuelling”, performed as a “spot” service
and accordingly paid “on-site”. Another vision, very strong in the e-mobility field especially in the first years of
development, considers EV charging as a “continuous” service that has to be provided to drivers, similarly to mobile
phone services. In order to use this service, the best solution is to enter into a contract with a preferred provider and to
pay periodically (e.g. monthly) after the emission of a comprehensive bill. The selected provider will then propose
different means to access the charging station and to be identified, from simple RFID cards/tokens to mobile-based
solutions.

Considering this vision, where the driver is connected to a single service provider, to have access to the charging stations
of different networks will require agreements and money compensations among the service providers. There must be
created a “roaming” scheme that allows customers of “provider A” to easily access and use the network of “provider B”,
avoiding any contact with B and maintaining the normal billing system with A. Again borrowing the mobile phone
example, it’s the typical scheme of mobile phone services when travelling to foreign countries.

The creation of “roaming” can happen through two main options [45]:

= Bilateral agreements between providers;
=  “Roaming platforms”.

In the first case, each operator must get in contact with all the others and define the technical and economical details of
the roaming process. It is exactly the case of telephonic industry, where the low number of operators makes this scheme
feasible.

Given the high number of operators in the e-mobility field, this scheme would need thousands of B2B contracts and is
progressively being abandoned, in favour of the second option.

The so-called “roaming platforms” are digital platforms that works as “market place” and enable mobility operators to

easily build partnership among them. In practice, by connecting to the platform, one operator includes its charging
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stations into a broader network, allowing its own customers to use the e-CS of all the other connected operators. The
platform itself is able to perform “clearing” services, managing the billing process and the economic compensation
among operators. No direct contacts or agreements are therefore needed among operators. As a payment for the
service, a fee is required to each operator, which can be fixed as a percentage of the transaction, as a periodic fee or
as a “registration fee” depending on the platform.

Today in the Alpine Space a few number of roaming platforms exist, with different sizes. In particular, two German
platforms (Hubject and Plugsurfing) have reached a remarkable dimension, becoming the first examples of “international
platforms”, together with the French Gireve and Freshmile. The number of operators connected to these platforms is
continuously increasing, even if the cost for the operators can be considerable [46] [47] [48] [49].

It has to be noticed that practically putting in place this scheme is not trivial, as it requires a thorough communication
among operators and the sharing of sensitive amounts of data, expressed with a common protocol. A first challenging
issue is to identify and agree upon the technical requirements needed to make the system fully operational across
Europe, in this “roaming” vision. Among others, the following requirements need to be considered [50]:

= Equipment of charging points with communication capability to be able to share dynamic data and
commercial information.

= Adoption of common protocols for roaming between commercial entities and between charging Point and
Software Backend.

= Standardization of the ID handling and setting up of a European framework for these commercial entities
IDs (Service Provider ID, Operator ID).

= |dentification of a single technology for RFID access.

8.4.3 e-MOTICON suggestion on interoperability and roaming

Within the project development, many debates and discussions were carried out about the issue of access and payment,
directly related to interoperability and roaming. The analysis of the actual situation in the Alpine Space (and in all Europe)
and the practical experience of both the PAs and the operators involved in the discussion, led to identify the following
key points, agreed by e-MOTICON partners:

= “Ad-hoc” acess/payment systems will have to be present in all the charging stations, as required by law.
This, coupled with a reliable mapping system (see Section 10), will guarantee a total and immediate
accessibility to the complete network installed in the Alpine Space.

=  The technical solution chosen to perform the ad-hoc payment should carefully consider both the additional
cost for the operator and the comfort for the user. It is suggested to look for the most up-to-date
technologies, as mobile-based universal payment solutions, avoiding the need to download specific apps
or fill-in complex registration forms.

= E-mobility service providers can maintain the possibility to offer “contract-based” solutions to their
customers, including premium services or special rates. What merits special attention is that the
deployment of the contract-based systems is done in good harmony with the “ad-hoc solution” and without
unnecessary duplication of efforts and costs. The prices must be fair in both cases.

= In order to allow wide network accessibility to their customers, e-mobility service provider are suggested to
adopt a “roaming” scheme, at least on a local level. The use of a roaming platform (and of which one) is a
free choice of the providers.

= [twill be interest of e-mobility service providers to look for agreements on technical solutions and standards
needed to perform roaming (e.g. OCPP, different RFIDs, common ID handling,...).

= EV drivers will be free to judge whether the contract-based service is in line with their usage patterns and
expectations, and then decide if they want to go through the expense of purchasing it or if they want to
simply perform charging with ad-hoc payment.

= All the charging stations must be equipped to have comprehensive connectivity, essential to fulfil
access/payment procedures both in “ad-hoc” and in “contract based” schemes.
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= As the access/payment process could require the exchange of a sensitive amount of data, it is
recommended to put a particular care in “protecting” the drivers, developing/applying an effective privacy
legislation and providing user education about this issue.
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9 STRATEGIC PILLAR #3 — COMPLETE THE MINIMUM
INFRASTRUCTURE

The data collection carried out in e-MOTICON “WPT1 — State of the Art” showed that in this moment over 10,500 public
charging points are installed within the Alpine Space area [20].

The number is not irrelevant and points out a certain interest in the infrastructure deployment, with an increasing trend
in the next years. Despite that, it has to be noticed that the diffusion of charging points is not homogenous around the
Alpine Space and that relevant differences exist, both from one country to another and from different areas in the same
country. This leads to the existence of areas with a high density of charging points (mainly urban and metropolitan areas)
but, at the same time, to the existence of completely unequipped areas where EV drivers could have hurdles in driving
and charging, especially in rural and mountain areas of some countries.

In order to let EV drivers easily travel along the Alpine Space, it is mandatory to cover these “black areas” as soon as
possible. As already mentioned in section 5.3, these parts of territory often represent “market failure” areas, where traffic
is too low and the number of charging events could unlikely create interesting revenues for a service provider. According
to e-MOTICON partners, it is due of the Public Authority to focus on this problem and to provide EV charging as a “public
service”, in order to let everybody travel in the whole regional territory without any limits and to allow accessibility also
to rural and mountains area, often linked to touristic attractions (skiing, wellness, lake sailing, trekking, hiking...).

e-MOTICON partners therefore agree that Regional Public Authorities of the Alpine Space (National in the case of
Slovenia) need to:

conduct a census to exactly identify number and density of charging stations in their territory;
cross-check charging infrastructure data with mobility data and regional road structure;

identify and locate the minimum infrastructure in order to ensure drivability in the whole regional area;
put a specific attention to guarantee continuity across regional and national borders.

Once this analysis is performed, it is a task of Regional PAs to guarantee a fast coverage of the unequipped areas. In
order to do that, PAs should act as already stated in section 7, by funnelling economic resources to solve this specific
criticism.
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10 STRATEGIC PILLAR #4 — ADOPT AN INTEGRATED, SUPRA-
REGIONAL MAPPING TOOL

The need to find a charging station while driving or while planning a trip is a common issue for any EV driver in the
Alpine Space. Nowadays, different solutions are co-existing:

= mapping tools provided by each e-mobility service provider, listing their own infrastructure via web or via
mobile-app;

= mapping tools provided by car manufacturers and available on vehicles navigation systems;

= mapping tools provided by third parties (mainly private companies or no-profit organizations), collecting
data of multiple service providers also thanks to crowd-sourcing;

= mapping tools provided by networks of operators linked through “roaming platforms” (e.g. Plugsurfing,
Hubject or Freshmile).

= official national mapping tools provided by Ministries or National Istitutions.

None of these solutions yet represents the perfect answer to EV driver’s needs, as they commonly include only a partial
representation of the complete infrastructure or partial/not verified information. Most of them also lack “real-time”
information. While planning a long and international trip along the Alpine Space, EV users will still have to adopt and
compare different instruments.

e-MOTICON partners agree that important benefits could come by fostering the adoption of more structured solutions,
which could provide EV drivers a sure and reliable source of information for the whole area, including real-time data.

The best way to obtain a complete and reliable mapping tool is to create an official “National Register” and to compel
each operator to provide real-time data of their infrastructure, at least with regards to publicly accessible EV charging
points. These national databases will provide EV drivers with the location of the charging points and possibly indicate
whether they are free or occupied, out of order, or momentarily not accessible, for each country in the Alpine Space.
Similar databases already exist in some European countries (e.g. U.K., Norway and Germany [51] [52]), even if their
characteristics are different and none of them can be used as a perfect reference (e.g. some real-time features are
missing or some kind of e-CS are not mapped). In many other countries national registers are still missing or under
development (e.g. in Italy) [53].

e-MOTICON partners agree on the need that PAs, both on a local and a national level, highlight the importance of this
issue and put some political pressure on National Bodies responsible for the realization of the National Registers. e-
MOTICON partners suggest to quickly proceed in order to publish tender notices for the creation of the Registers, which
could be owned by the Public Authority but run by a private operator under specific contracts.

It has to be noticed that the exchange of real-time data by many operators to one single database requires a particular
attention to technical aspects and mainly to the communication protocol. In absence of clear rules or indications coming
from European regulation, e-MOTICON partners strongly suggest to avoid “new” or “proprietary” protocols, and to adopt
a solution that is already existing and well diffused, preferably open-source, flexible and widely shared. An example
could be the so-called “Open Charge Point Interface” (OCPI), an independent and open protocol developed by a group
of Dutch companies starting from 2014 and now adopted by almost 30 operators, including big players as Freshmile
[54].

A second crucial issue is to identify a proper legal instrument to force operators to contribute to the national register
providing their real-time data. This can be a compulsory requirement when benefitting from public funds, but should be
officially required also for private operators using completely private funds. A solution could be to include this aspect
within the administrative/bureaucratic procedures to obtain authorization for installing and connecting an e-CS.

Once National official register will be available and reliable data will be accessible to third parties, it will be a natural
consequence to aggregate them into a “transnational map”. This will be probably done by actors which are already
managing mapping systems for EV infrastructure, till now using unofficial data. The presence of official data will increase
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the reliability of many mapping instruments, providing an effective service for drivers and allowing an easy traveling
around the Alpine Space.

In this framework, crowdsourcing and the use of feedback provided by users could be really valuable to identify failures
and database errors and also to add the localization of e-CSs installed by private business like restaurants, shops or
others. Information platforms can be seen not only as a “provider of information” but also as a “receiver”, getting daily
valuable user feedback that would be lost otherwise and that can be used to improve operations.
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11 STRATEGIC PILLAR #5 — EMPOWER COMMUNICATION AMONG
PUBLIC AUTHORITIES

Within the Alpine Space are present more than 30 “Regional” PAs and thousands of municipalities. It is immediately
clear that in order to create a favourable and homogenous environment for e-mobility development, there is a strong
need of communication and coordination among them. In particular, communication is needed in order to:

= commonly identify minimum technical requirements for the infrastructure among different Regions;
= share knowledge and experience about “best practices” among different Regions;

= share information about “specific choices” made by Regions which could have some impact on
neighbouring Regions;
= transmit, by Regions to municipalities, information about tenders and funding opportunities;

= transmit, by Regions to municipalities, information about rules, guidelines, best-practices on infrastructure
deployment;

= transmit, by Regional technical offices to small municipalities, general and technical knowledge about e-
mobility and charging infrastructure, in order to educate and train non-expert employees in smaller realities;

= transmit, by municipalities to Regions, on-field information about final users’ needs, operators requests,
potential synergies with other issues in the territory (e.g. public transport, multi-modal hubs, point of
attractions,...).

As visible also in this brief list, according to e-MOTICON experience the most active body should be the Regional PA.
Given its bigger dimensions and the possibility to leverage internal technicians and to have a wider view on national and
international developments, the Region should be designated as the reference point for gathering, and consequently
spread, the most relevant information. In particular, according to what stated also in section 7, within the Regions a
dedicated sub-structure devoted to e-mobility should exist, able to monitor the activities of the different divisions, to
detect possible synergies and to take care of communication activities towards other Regions and municipalities. It has
to be underlined that while giving the necessary importance to “internal” communication among PAs, Regions and
Municipalities must not disregard also “external” communication with citizens and final users, crucial for e-mobility
development [55].

Many possible solutions exist in order to foster communication and to spread knowledge, such as workshops, seminars,
conferences, training courses, video tutorials, newsletters, social medias, forums and web communities, etc. Specific
tools and suggestions have been provided within e-MOTICON e-HUB pilot activity and can be found in the related
document D.T3.2.1 “e-HUB pilot report” [30].
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12 STRATEGIC PILLAR #6 — GUARANTEE SYNERGY AMONG

PRIVATE AND PUBLIC TRANSPORT

Private transport dramatically represents the biggest component of urban traffic and urban pollution and is therefore a
crucial aspect on which to intervene through more sustainable solutions, as e-mobility. Nevertheless, it has to be taken
into serious consideration that local public transport (LPT), especially within metropolitan areas, is one of the most
effective modal solution and that a sensible shift from private to public transport would have a very effective impact on
sustainability of urban mobility.

More in particular, a wider adoption of public transport could guarantee [56] [57]:

=  Environmental benefits
o reduction of pollutant emissions;
o reduction of greenhouse gases emissions;
o reduction of noise pollution.

= Social benefits
o Increase of road safety;
o Decrease of road congestion (and related personal stress);
o Increase of accessibility for disabled and elderly people.

=  Economic benefits
o Decrease in global transportation costs;
o Decrease in cost of living;
o Decrease in sanitary costs;
o Value increase for properties in cities.

The best option for PAs in this moment is therefore to find and exploit the best possible synergies between e-mobility
and public transport. A good planning of EV charging infrastructure could indeed sensibly affect the interactions and the
integration of the two sectors.

e-MOTICON partners indicate some priority actions that should be put in place especially around bigger cities of the
Alpine Space:
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Equip with a proper number of charging stations the parking areas located outside the urban centre and dedicated
to park-and-ride schemes. This will let home-office commuting by intermodal EV+LPT solutions and will guarantee
to EV users a daily charge for their vehicle. By a technical point of view, this infrastructure should be based on
low-power charging points, possibly provided with power management systems in order to optimize the energy
flow.

Equip with a proper number of charging stations the most important transportation hubs like railway stations and
airports. This case, the best solution would be “high power” charging stations which could allow charging for:

2.1  electric vehicles coming from surrounding areas with pick-up/drop-off purpose (both private vehicles
and dedicated vehicles);

2.2 electric vehicles under “vehicle sharing” scheme, commonly used for last-mile purpose;

2.3 electric Taxis performing short-time parking.

Encourage public transport companies and e-mobility service providers to integrate their services. The access to
charging infrastructure and LPT could be obtained by a unique system (card or smartphone App). A common
application could provide integrated information about public transport timetables and charging stations position
and availability. Moreover, special discounts and fidelity packages could be offered in order to promote
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intermodality and sustainable transport. Also vehicle-sharing solutions (both two-wheelers and cars) should be
seen as a part of the LPT and be included in this integrated service.

A reference example of integration of EV charging and LPT services has been developed in Austria within e-MOTICON
e-TRAIL pilot activity and can be found in the related document D.T3.3.1 “e-TRAIL pilot report” [58].
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13 CONCLUSIONS

The Alpine Space is characterized by a multifaceted situation with regards to e-mobility and EV charging network. As
detected by the e-MOTICON *“State-of-the-art” analyses, a good number of e-CS is installed in the area and issues of
“physical interoperability” (as the shape of plugs and connectors) are practically solved. Despite that, EV drivers could
still experience many hurdles while traveling in the Alpine Space, with the need to carefully plan the trip and still accepting
the risk to detour and re-plan according to the infrastructure availability (and accessibility). Also by the side of e-mobility
service providers, the general framework could yet be considered troublesome, including difficulties in getting information
by Public Authorities, complex procedures for authorization and the need for a constant care to the infrastructure cost,
due to the low income in this “start-up” phase of e-mobility.

The objective of this part of e-MOTICON work was to find a common understanding among all the AS countries about
the actual situation, the most important criticisms and the possible answers in order to create a favourable framework
for e-mobility diffusion in the whole area. The results, reported in the present document, are outlined in a “Transnational
Strategy” that identifies six main aspects, defined as six “Strategic Pillars” mainly targeted to Public Authorities,
considered as crucial actors:

1. Define the best possible roles of PAs;
Set supra-regional common minimum rules on infrastructure;
Complete the minimum infrastructure;
Adopt an integrated, supra-regional mapping tool;
Empower communication among Public Authorities;
Guarantee synergy among private and public transport;

I

Within the project development, some of the pillars were more debated than others, as different points of view came out
by different partners. Two aspects in particular gathered a lot of attention, i.e. the role of PAs and the best way to obtain
a complete network accessibility.

The final and agreed vision of e-MOTICON partners is reported in the previous sections; a “hands-on” synthesis can be
anyhow expressed with the following bullets:

= Regional Authorities and Municipalities should act in order to facilitate and coordinate the deployment of a
homogenous and effective infrastructure inside their territories and with a strong attention also to
neighbouring areas. Exceptions can exist, as in the case of the very first stages of the network development
(where municipality could be the only actor to invest on it) or in the case of public funding legally reserved
only to public bodies.

= Both the existing solutions to allow e-CS accessibility (“ad hoc” and “roaming platforms”) will continue to
exist in the next years. “Ad-hoc” is mainly driven by EU rules, while roaming platforms are mainly driven by
market evolution.

= E-mobility service providers can maintain the possibility to offer “contract-based” solutions to their
customers, including premium services or special rates. What merits special attention is that the deployment
of the contract-based systems is done in good harmony with the “ad-hoc solution” and without unnecessary
duplication of efforts and costs. The prices must be fair in both cases.

= The technical solution chosen to perform the ad-hoc payment should carefully consider both the additional
cost for the operator and the comfort for the user. It is suggested to look for the most up-to-date technologies,
as mobile-based universal payment solutions, avoiding the need to download specific apps or fill-in complex
registration forms.
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In order to allow wide network accessibility to their customers, e-mobility service provider are suggested to
adopt a “roaming” scheme, at least on a local level. The use of a roaming platform (and of which one) is a
free choice of the providers.

All the charging stations must be equipped to have comprehensive connectivity, essential to fulfil
access/payment procedures both in “ad-hoc” and in “contract based” schemes.

In order to obtain a complete and reliable mapping tool, it is suggested to create an official “National
Register” and to compel each operator to provide real-time data of their infrastructure, at least with regards
to publicly accessible EV charging points.

The availability of official data accessible to third parties, will easily allow for the creation of a reliable
“transnational map”. In this framework, crowdsourcing and the use of feedback provided by users could be
valuable to identify failures and database errors and also to add the localization of e-CSs installed by private
business like restaurants, shops or others.

As the access/payment process could require the exchange of a sensitive amount of data, it is
recommended to put a particular care in “protecting” the drivers, developing/applying an effective privacy
legislation and providing user education about this issue.

e-MOTICON partners firmly believe that a coordinated and synergic action by Alpine Space Public Authorities on the
just recalled issues could sensibly speed-up the diffusion of an effective and accessible charging network. This,
integrated with other European initiatives and in particular with EUSALP actions, will guarantee a significant step towards
a wider e-mobility diffusion and a more and more sustainable transportation evolution.
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Glossary

AC Alternate Current

AFID Alternative Fuels Infrastructure Directive

AG Action Group

AS Alpine Space

B2B Businesgo-business

CAN Controller Area Network

CCS Combined charging system

CHAdeMO CHArge de MQe

CNG Compressed Natural Gas

COM Communication of the European Commission

DC Direct Current

DIN Deutsches Institut fir Normung eV

DSO Distribution System Operator

EC European Commuty

E-CS Electric vehicleChargingStation

EEA European Energy Agency

ETS Emission Trading Scheme

EU European Union

EUSALP EU Strategy for the Alpine Region

EV Electric Vehicle

GIREVE Groupement pour | itinérance des
French roaming platform

H2 Hydrogen

ID Identification

IEC International Electrotechnical Commission

ISO International Standardisation Organisation

LEV Light Electric Vehicle

LNG Liquefied Natural Gas

LPG Liquefied Petroleum &s

LPT Local Public Transport

NFC Near Field Communication

OCA Open Charge Alliance

OCPI Open Charge point interface

OCPP Open Charg@oint Protocol

PA Public Authorities

P&L Process and Location

PEMS Portable Emission Measurement System

PLC Power Line Communication

POS Point of Sale

PWM Pulse Width Modulation

Q&A Questions and Answers

OR Quick Response

RDE Real Driving Emissions

R&D Research and Development

RFID Radio Frequency IBntification

SMS Short Message Service

SPEC Specification

SUMP Sustainable Urban Mobility Plan

SWD Staff Working Document

SWOT Strengths Weaknesses Opportunities and Threats



V2G Vehicleto-Grid
WLTP World Harmonized Light Vehicle Test Procedure
WPTX Work Package on Task x
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