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1. EXECUTIVE SUMMARY

This deliverable aims to present the summary of the work done within the RIDE2RAIL
project. The project aims to integrate multiple (public/private/social) data sets and existing
transport platforms for promoting an effective Ride Sharing practice of citizens, making it a
complementary transport mode that extends public transport networks. The integration
between the Ride Sharing practice, along with a relevant critical mass of users, and the
public transport network delivers a crowd-based mobility network and is achieved by the
RIDE2RAIL framework for intelligent mobility that integrates and harmonises real-time and
diverse information about public transport, Ride Sharing and crowdsourcing in a social
ecosystem facilitating the comparison and the choice between multiple options/services
classified by a set of criteria including environmental impact, travel time, comfort, cost thus
facilitating the individual, more positive, convenience of the travel experience.

All relevant achievements are well described in this document, providing a wide overview
of the project developments, mainly focusing on two aspect: the research and developments
of innovative software components and tools, and their utilization in the demonstration sites.

RIDE2RAIL designed, developed and tested in 4 real demonstrators (Padua, Brno, Athens,
Helsinki) a set of software components for the S2R IP4 ecosystem, including an advanced
Travel Companion and the crowd-based Transport Service Provider that fosters combined
flexible and regular multimodal mobility with an easy personalisation in diverse existing
environments, thus facilitating the market uptake. The advanced Travel Companion is an
enriched version of the Shift2Rail Travel Companion, integrated with components
developed by RIDE2RAIL partners.

Demonstrating these new solutions, especially those from the research and innovation

programmes, is a very important step towards the achievement of the project’s ambitious

objective of making it easier the combination of flexible and scheduled transport services,

utilizing the ride-sharing as a feeder for public transport, especially in rural and low demand

areas. Thus, the demonstrations required to be well-planned and organised and the

feedback of potential users collected and analysed for decision-making.

The approach used for managing the RIDE2RAIL project is based on several main pillars:

- Definition of choice criteria for journey planning

- State of the art, analysis and recommendations for a successful ride-sharing in a
multimodal journey

- ldentification of requirements and specifications for complementary travel expert
services in the Shift2Rail IP4 ecosystem

- Definition of algorithms for optimal synchronisation of shared-mobility and mass
transit

-  Development of RIDE2RAIL components (Offer Categorizer, Offer Matcher and
Ranker, Incentive Provider, Agreement Ledger, Crowd Based TSP, Driver
Companion)

- Implementation of the demos in four Europe-wide demo sites through identification
of the current mobility situation in the demo sites, looking at potential improvements

\ for those locations, creating of an evaluation framework and acquiring the KPIs

| - Evaluation and Impact Assessment, carried out per each demo site.

Vs Chift2Rail I -
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Employing the successful collaboration, the IP4 solution, represented by the Enhanced
Travel Companion (including Crowd Based TSP) and the Driver Companion applications and
by functionalities, have been demonstrated in four demo sites, Athens, Helsinki, Brno and
Padua. Despite the challenges linked to the post-COVID new mobility patterns and other
operational challenges of different nature, these tools have been tested in real-time, with a
total of more than 120 testers. To provide quality feedback, a complex evaluation has been
made. In particular, the demos have been evaluated according to previously identified KPls,
measured using qualitative and quantitative data from the IP4 ecosystem and the users’
feedback collected via questionnaires, in Brno also through daily reports.

Shift7Rail BN -
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Abbreviations and acronyms

Analytical Heirarchy Process

Agreement Ledger

Asset Manager

Calls for Members

Crowd Based Transport Services Provider

Driver Companion

Europe’s Rail

Grant Agreement

Horizon 2020

Innovation Programme 4

Journey Planner

Key Performance Indicator

Mobility as a Service

Open Call

Origin-Destination

Offer Matcher and Ranker

Project coordinator

Project manager

Project Officer

Public Transport (or Public Transit)

Quality Assurance and Innovation Committee

Shift2Rail Joint Undertaking

Travel Companion

Transport Services Provider

Work Package

Work package leader
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2. BACKGROUND

The present document constitutes the Deliverable D1.4 “Final Summary Report of the
Project” in the framework of the WP1 “Project Management and Coordination, Ethics and
Data Management” and in particular tasks 1.1 “Administrative, Financial and Strategic
Management”, 1.2 “ Technical Management”, 1.3 “Quality Assurance, Innovation Management
and Risk Assessment”, 1.5 “Concertation with other stakeholders, projects, initiatives and the
S2R JU” of the Ride2Rail project (S2R-OC-1P4-01-2019).

It contributes as well to WP6 Task 6.1 “Dissemination and communication strategy” and 6.3

“Transferability and Recommendations” helping with delivering of clear Summary of the
project work for dissemination purposes.
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3. OBJECTIVES/AIM

This document has been prepared to provide a full review of the project and conclusions to
the achievements obtained. The report aims to address the scientific and technical findings
of the project and provide a lookback on the S2R IP4 travel services such as personal travel
companion, seamless ticketing opportunities, etc., while articulating paths for future
research and next steps for commercialisation/ implementation of the product.

Shift7Rail BN -
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4. RIDE2RAIL INTRODUCTION

4.1.Project Scope and Background

During the last decades, globalisation, mobile and sharing economic trends increased the
need for mobility and worldwide the car has a predominant role with a stable share in most
countries. In addition, unprecedented urban sprawl and dispersed land-use patterns, such
as the large developments of extra-urban housing, dominance of big malls, and the
consolidation of service centres into fewer, larger units, strengthened individual mobility
behaviours, particularly in rural and low-demand areas, consolidating the car as the most
preferred transport mean and correspondingly harming the quality of collective transports.

These factors result in a negative condition for both urban and rural mobility: several
statistics show that car occupancy rate for commuting trips in EU countries is about 1.1
persons per vehicle, with related implications on traffic congestion, energy consumption,
and environmental impacts.

Mobility policies should therefore deal with attentive urban planning, aimed at reducing the
need for travel, when possible, and, as second step, promoting more sustainable transport
modes. For the latter, the co-modality approach clearly showed to be largely effective, by
bringing more traffic demand to high-capacity transport modes and better exploiting their
full potential reducing consequently a share of traffic currently addressed by individual
private mobility. Among transport demand management with a co-modal approach, an
ever-increasing interest is played by Ride Sharing which recently emerged as an effective
practice also thanks to mobile technologies facilitating social and matchmaking
mechanisms. This approach should be encouraged by considering it a key factor in reducing
the overall distance travelled by private vehicles and a formidable feeder for high-capacity
transport services. Despite its significant potential, Ride Sharing has demonstrated limited
uptake so far, because of a set of barriers such as insufficient awareness of dedicated
services, lack of trust and willingness to ride with strangers, need for flexibility in scheduling
to allow and cope with change in plans and uncertainty in reaching agreements on sharing
costs

Among these experiences, real-time Ride Sharing technologies are emerging for facilitating
instant matching between drivers and passengers with similar itinerates. This technology
has been piloted in several cities, but the demand for instant Ride Sharing is still relatively
limited because of lack of critical mass.

As widely recognised, Ride Sharing, if properly developed, has the potential to reduce the

number of single-occupancy vehicles. The vision of RIDE2RAIL is therefore to exploit

intelligent mobility approaches making Ride Sharing an effective feeder for high-capacity

\ transport services in less-densely populated and rural areas. The effects will be to deviate

< current demand from individual to collective mobility and even to potentially attract new
DT demand (trips not executed), hence improving transport accessibility and reducing
b “disutilities” for users. The RIDE2RAIL approach is based on an inclusive vision of shared
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fully exploiting social leverages to make the service highly effective. This service model will
make the RIDE2RAIL concept easy replicable at a European level.

RIDE2RAIL’s overall objective was to develop an innovative framework for intelligent
mobility, facilitating the efficient combination of flexible and scheduled transport services,
thus enhancing the performance of the overall mobility system. This framework, consisting
in a combined suite of travel offer classifications and software components, was integrated
into existing collective and on-demand transport services, connecting and reinforcing the
mobility offer especially in rural and low-demand areas, in order to induct the access to high-
capacity services (rail, bus and other public transport services) thanks to easy-to-use
multimodal and integrated travel planning, booking, issuing, etc.

RIDE2RAIL aimed promoting an effective Ride Sharing practice of citizens, making it a
complementary transport mode that extends public transport networks. The integration
between the Ride Sharing practice, along with a relevant critical mass of users, and the
public transport network delivered a crowd-based mobility network and was achieved by
the RIDE2RAIL framework for intelligent mobility integrating and harmonising real-time and
diverse information about public transport, Ride Sharing and crowdsourcing in a social
ecosystem facilitating the comparison and the choice between multiple options/services
classified by a set of criteria including environmental impact, travel time, comfort, cost.

As primary achievement, RIDE2RAIL addressed the current challenges of identifying criteria
for multimodal travel planning by addressing the aforementioned existing barriers in Ride
Sharing practice, developing travel scenarios and testing related business cases.

The second relevant achievement of RIDE2RAIL has been the design, development and test
in 4 real demonstrators Padua, Brno, Athens, Helsinki) of a set of software components for
the S2R IP4 ecosystem, including an advanced Travel Companion and the crowd-based
Transport Service Provider that foster combined flexible and regular multimodal mobility
with an easy personalisation in diverse existing environments, facilitating the market uptake.

Summary of objectives:

A To develop an innovative framework for intelligent mobility, facilitating efficient
combination of flexible and scheduled transport services, integrating real-time
information about PT & RS

A To create a tool that facilitates the comparison and the choice between multiple
options/services classified by a set of criteria (environmental, travel time, comfort,
cost, etc)

To encourage carpooling (and ride sharing acceptance) as complementary for PT

To enhance the performance of the overall mobility system, reducing road
congestion and environmental impact reinforcing the mobility offer in rural and low-
demand areas

A To combine travel offer classifications and software components, integrating them
into existing collective and on-demand transport services

& “tiftrei Ny [
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A Toinduct the access to high-capacity services thanks to easy-to-use multimodal and
integrated travel planning, booking, issuing and other features

A To design, develop and test in 4 real demonstrators a set of software components
for the IP4 ecosystem, including an advanced Travel Companion and the crowd-
based Transport Service Provider

A To produce recommendations for replicability

4.2. RIDE2RAIL Structure

The RIDE2RAIL Consortium is based on the close collaboration of the beneficiaries listed in
Table 1 and Figure 1.

PARTNER COUNTRY
UNION INTERNATIONALE DES TRANSPORTS PUBLICS (UITP) Belgium

FIT CONSULTING Italy

OLTIS GROUP Czech Republic
FSTECH Italy

CEFRIEL Italy

CERTH Greece
EURNEX Germany

EURECAT Spain

POLIMI Italy

UNIVERSITY OF NEWCASTLE UPON TYNE United Kingdom

UNIFE Belgium

uIC France
UNIZA Slovakia

ATTIKO METRO Greece

INLECOM Greece

FV-Helsinki Finland

METROPOLIA Finland

Table 1: List of RIDE2RAIL partners

Shift7Rail BN -

Contract No. 881825



D1.4 Final Summary Report of the Project Version 1.0 01/06/2023

A% cerTH

Tow
Y A

g lm’gll
" inlecom
Source: RIDE2RAIL

Figure 1: RIDE2RAIL Consortium

The RIDE2RAIL work flow is presented below.
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5. SHIFT2RAIL IP4 ECOSYSTEM

5.1.What is Shift2Rail IP4

The Shift2Rail Joint Undertaking (S2R JU) is a public-private partnership in the rail sector,
established under Horizon 2020 programme, to provide a platform for coordinating
research and innovation activities in the rail sector. It was established on 7 July 2014,
following the entry into force of Council Regulation (EU) No 642/2014 of 16 June 2014
establishing the Shift2Rail Joint Undertaking'.

The activities of the S2R JU are defined in a strategic Master Plan and represented by five
Innovation Programmes: IP1 ‘Cost-efficient and reliable trains, including high-capacity and
high-speed trains’, IP2 ‘Advanced traffic management & control systems’, IP3 ‘Cost-efficient
and reliable high-capacity infrastructure’, IP4 ‘IT Solutions for attractive railway services’,
IP4 ‘Technologies for sustainable & attractive European freight’.

Europe’s Rail Joint Undertaking (EU-Rail)? is established by Council Regulation (EU)
2021/2085 of 19 November 2021. It is the new European partnership on rail research and
innovation established under the Horizon Europe programme (2020-2027) and the universal
successor of the Shift2Rail Joint Undertaking.
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Figure 3: Shift2Rail Innovation programmes and cross-cutting activities (Reference: Shift2Rail
website)

ttps://ec.europa.eu/transport/modes/rail/shift2rail_en
ttps://rail-research.europa.eu
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The Innovation Programme 4, also known as IP4, is an initiative by the Shift2Rail Joint
Undertaking aiming to facilitate seamless multimodal travel across Europe. As part of IP4,
Shift2Rail created a ‘Travel Companion’ application for the European market that connects
rail with other transport modes and provides multimodal travel offer connecting the first
and the last mile of long-distance journeys. The main objective is to put the traveller at the
centre of solutions’ design, ease access to rail services, increasing its attractiveness, and give
one-stop-shop access to all multimodal travel services. To achieve this, IP4 is developing an
Interoperability Framework including tools and technologies that allow data exchange
between different actors of the transport ecosystem, enabling interoperability between new
and existing systems.

IP4 is organised around six Technology Demonstrators (TDs). All of these TDs focus on one
element of providing a travel application for seamless passenger experience.

TD 4.1 - Interoperability Framework
TD 4.2 - Travel Shopping

TD 4.3 - Booking & Ticketing

TD 4.4 - Trip Tracker

TD 4.5 - Travel Companion

TD 4.6 - Business Analytics Platform

TD 4.7 - Overall IP4 Coordination and Demonstrations

Figure 4: Technological Demonstrators of S2R I1P4. Source:
https.//projects.shift2rail.org/s2r ip TD.aspx?ip=4

Besides it, there is a specific additional IP4-integrated Technical Demonstrator (iTD4.7)
which aims to integrate all developments from other TDs and acts as an orchestrator of all
technologies developed within the Programme.

Shift7Rail BN -
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Figure 5: The functionalities developed in the Technological Demonstrators of S2R I1P4

The figure above shows how RIDE2RAIL feeds IP4 TDs considering the results of past and

concurrent projects:

1 The conceptualization of trip categories and user preferences (captured by
RIDE2RAIL ontologies) contributes to TD4.1, complementing the work initiated by
IT2Rail and refined in the SPRINT and CONNECTIVE projects.

1 The design and development of a crowd-based TSP for ride-sharing contributes to
TD4.1 and TD4.2 providing a Shift2Rail-compatible TSP, in terms of functionalities
and interfaces;

1 The definition of algorithms for optimal synchronisation of shared-mobility with rail
and mass transit offers contributes to TD4.2.

1 The development of the RIDE2RAIL trip ranking contributes to TD4.2 and TD4.5,
providing an enhanced feature to support travellers when choosing a multimodal
trip combination.

1 The design and development of the RIDE2RAIL ride-sharing offering feature
enhances the Travel Companion (TD4.5), covering functionalities related to travel
shopping (TD4.2) and booking (TD4.3).

T The definition of the RIDE2RAIL agreement ledger supporting the definition of rich
and sophisticated agreements between the parties (operators and ride offering
parties on the one hand and travellers on the other hand) contributes to the travel

Shift7Rail BN -
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companion (TD4.5) and the trip tracking (TD4.4) - the latter for what concerns the
tracking of shared rides.

1 The RIDE2RAIL analytics contributes to both TD4.6 and TD4.5 realizing mechanisms,
based on the extended and enriched the conceptual model of traveller preferences
and trip choice criteria, for the automated management and update of user data -
in particular their preferences - for the improvement of the entire IP4 ecosystem
functionalities.

5.2. TDs and IP4 Functionalities

IP4 Functionalities are the technologies of the IP4 projects and are briefly described below.
More information could be found on the Shift2Rail website: https://shift2rail.org/research-
development/ip4

TD4.1 - Interoperability Framework aims to seamlessly integrate the legacy systems of the
TSPs into the IP4 ecosystem. It enables the digital transformation of the existing service
ecosystem and facilitates interoperability among heterogeneous systems (CONNECTIVE,
2018).

TD4.2 - Travel Shopping contains the following scope of the work:

1 Journey Planning (JP) calculates multimodal routes from point A to point B.
Allows the travellers to plan their trip, by defining the trip in terms of "origin”,
"destination”, and "time".

1 Offer Building (OB) calculates multimodal routes from point A to point B
including the pricing for that trip.

T CMMP - Contractual Management Market Place - allows TSPs to create and
configure multimodal tariffs and rules with different/partner TSPs. The CMMP is
linked to the TC and provides the framework for offers from TSPs to be identified
by the TC and associated functionalities and subsequently be translated into a
legible format and shared with traveller.

T Shop Ancillary services (ANC) provides an opportunity to see any additional
services provided by TSPs (e.g., Wi-Fi on board, meal, PRM assistance).

TD4.3 - Booking & Ticketing has developed a wide range of features for the travellers:

1 Booking is represented for all online payable parts of an offer. Allow the traveller
to book a sea where applicable

T Book Ancillary services (ANC) is a functionality similar to Booking, with the
addition of allowing booking of Ancillary Services like Wi-Fi on board, meal, PRM
assistance, etc.

1 Issuing enables the issuing of an Entitlement / Token / Embodiment.

1 Payment enables the traveller to pay for a selected trip.
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After-Sales enables the traveller to cancel an offer item, or cancel a trip that has
already been issued, with the possibility of receiving a refund, including for
cancelled or disrupted trips.

Validation stands for the validation of existing token. It allows the TSP to validate
that a ticket has been issued through the Travel Companion.

Inspection allows the TSP to validate that the traveller is using a valid ticket that
has been issued through the Travel Companion and that the token is valid.

TD4.4 - Trip Tracker deals with the functionalities related to trip tracking:

il

Trip Tracking provides a real-time information about disruptions/delays on the
choice of the traveller. Based on it alternative routes are evaluated in case of the
impact on the trip.

Reaccommodating allows the traveller to find and apply an alternative route in
case of a trip disruption.

Tracking Orchestration analyses real-time data from the partial trip tracking
sources and evaluates whether there is an impact on the complete trip for the
traveller.

Partial Trip Tracking (pTT) collects incoming real-time information (i.e., events)
from a part of the trip and forwards it to the Tracking Orchestrator.

mobile pTT allows the travellers to provide feedback about events around them
during a journey (incidents, delays, security issues), it also allows the collection
of location data from the travellers to automatically understand a possible
disruption on the transport network.

Prognosis Events - pTT receives events from a TSP, and it allows to predict
impacts (with a level of certainty) on a transportation service.

TD4.5 - Travel Companion is a travellers’ app that is basically represents an interface
between the end-users and IP4 functionalities. It includes:

|l

Location Based Experiences editor is provided for the creation, design, evaluation
and publication of location-based experiences by stakeholders.

Location Based Experiences allows the travellers to have Location Based
Experiences and to promote the local businesses. E.g. Suggest shop/cafe during
waiting time or suggest a quiz game.

Cloud wallet provides a secured cloud-based platform to store user account data
regarding preferences, electronic payment, travel wallets (e.g. tokens,
embodiments), etc. The contents are only visible to the user through the personal
application (preferences, my trips, tickets).

Preference manager allows for travellers’ preferences to be managed.
Identity (Access manager) allows travellers to manage their profile accounts.

Alerts manager handles alerts that are to be sent to the traveller.

Shift2Rail IS
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1 Navigation provides travellers with guidance instructions for indoor and outdoor
locations between interchanges.

TD4.6 - Business Analytics

1 Descriptive, Predictive, Prescriptive Analytics enables the production of analytics
for the TSPs, through the development of KPIs, along with the creation of
predictive algorithms and decision support functions.

i Data Visualization aims to create dashboards through a visualization portal in
order to enable the visual presentation of the data.

i Privacy algorithms provides data anonymization algorithms to protect and
securely handle sensitive personal data of travellers.

The ones listed above are the most relevant among the tools and functionalities researched
and developed within Shift2Rail IP4 projects. For a comprehensive overwiew, we
recommend to check the public deliverables of previous or running Shift2Rail IP4 projects
(i.e., IT2Rail, ATTRACKTIVES, Co-Active?, CONNECTIVE®, COHESIVES, ExtenSive’, MaaSive?,
My-TRAC?, SPRINT™, Shift2MaaS" and ST4RT"?).

5.3. Collaboration between the projects

IP4 is a long-term programme comprised of different linked projects, and each of them has
it is own specific goal. Altogether are working to create this EU-wide multimodal travel
experience. The IP4 projects’ pool includes projects led by Call-for-Members (CFM) projects
consisted of members of S2R JU and so-called open-call projects consisted of external
stakeholders from rail and public transport sectors.

CFMs project partners and RIDE2RAIL partners constantly collaborated since the very
beginning of the project lifetime, in order to facilitate the integration of TSPs in the IP4
ecosystem, the exchange of technical documentation supporting the understanding of the

3 https://projects.shift2rail.org/s2r_ip4_n.aspx?p=ATTRACKTIVE

4 https://projects.shift2rail.org/s2r_ip4_n.aspx?p=CO-ACTIVE

5 https://projects.shift2rail.org/s2r_ip4 n.aspx?p=CONNECTIVE

6 https://projects.shift2rail.org/s2r_ip4 n.aspx?p=COHESIVE

7 https://projects.shift2rail.org/s2r_ip4_n.aspx?p=EXTENSIVE

8 https://projects.shift2rail.org/s2r_ip4 n.aspx?p=MaaSive

° https://projects.shift2rail.org/s2r_ip4_n.aspx?p=MY-TRAC
https://projects.shift2rail.org/s2r_ip4_n.aspx?p=S2R_SPRINT
ttps://projects.shift2rail.org/s2r_ip4 _n.aspx?p=S2R_SHIFT2MAAS
ttps://projects.shift2rail.org/s2r_ip4_n.aspx?p=s2r_ ST4RT
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ecosystem itself and the demo performance and execution. Multiple interactions have been
activated in several ways:

- Exchange of material and information via email;

- Formal and informal Collaboration Meetings;

- Invitation to attend and to speak at relevant RIDE2RAIL meetings, events and
workshops;

- Bi-lateral calls with targeted partners, to discuss technical and operational aspects
of the project;

- Participation to WP calls for demo preparation;

- Support for credentials creation;

- Support for TC and DC Terms of Reference;

- Support for KPI investigation;

- Signature of a COLA-Collaboration Agreement.

Integration coordination and pilots e ——
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Figure 6: Timeline of demonstrations and interaction with CFMs complementary projects. Courtesy of
COHESIVE project™

Source: IP4 Advisory Board Meeting (Online), 3 May 2023.
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6. REQUIREMENTS, SCENARIOS AND USE CASES

6.1. Methodology

The project addressed in an integrated way the two following scopes:

1. Choice criteria for travel planning;

2. Ride-sharing in a multi-modal journey context for incorporation in the Shift2Rail IP4
ecosystem.

The overall approach and methodology to be applied by RIDE2RAIL was based on the
following principles:

1 Leverage the outcomes of previous or running Shift2Rail IP4 projects (i.e., IT2Rail™,
ATTRACKTIVE®™, Co-Active'®, CONNECTIVE"”, COHESIVE'®, ExtenSive', MaaSive?°,
My-TRAC?, SPRINTZ, Shift2MaaS2%, and ST4RT?*) and of previous projects strongly
related to the topics of this open call (i.e, SocialCar?®);

1 Develop the RIDE2RAIL solution as a set of software modules and APIs to ease their
financial viability and to complement the offer of existing IP4 components (i.e., the
Travel Companion);

T Make the modules accessible through the Interoperability Framework and in
accordance with the design choices, conceptual models and interoperability
guidelines of the entire IP4 ecosystem;

Y http://www.it2rail.eu/

5 https://projects.shift2rail.org/s2r_ip4 _n.aspx?p=ATTRACKTIVE

16 https://projects.shift2rail.org/s2r_ip4_n.aspx?p=CO-ACTIVE

7 https://projects.shift2rail.org/s2r_ip4 n.aspx?p=CONNECTIVE

® https://projects.shift2rail.org/s2r_ip4_n.aspx?p=COHESIVE

9 https://projects.shift2rail.org/s2r_ip4_n.aspx?p=EXTENSIVE

20 https://projects.shift2rail.org/s2r_ip4_n.aspx?p=MaaSive

2 https://projects.shift2rail.org/s2r_ip4_n.aspx?p=MY-TRAC

22 https://projects.shift2rail.org/s2r_ip4 n.aspx?p=S2R_SPRINT

23 https://projects.shift2rail.orag/s2r_ip4_n.aspx?p=S2R_SHIFT2MAAS
24 https://projects.shift2rail.org/s2r_ip4 n.aspx?p=s2r_ST4RT
https://wayback.archive-
ra/12090/20190615075540/https://ec.europa.eu/inea/en/horizon-
20/projects/h2020-transport/intelligent-transport-systems/socialcar
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1 Involve users (both travellers and potential ride-sharing service providers) in surveys
to profile them, collecting their preferences and choice criteria;

1 Demonstrate, validate and evaluate the RIDE2RAIL solution in 4 demo sites.

6.2. Scenarios and use cases for demos

To illustrate and exemplify the main functions developed in the RIDE2RAIL project, the
following scenario has been created:

Jane lives in Crema, which does not have a railway connection to Milan, she needs to go to
Paris for a meeting, and needs to leave very early in the morning. She opens her Shift2Rail
Travel Companion (TC) and inserts the information about her trip (date, time, destination,
etc.). The TC returns a set of offers, which includes one in which Jane is supposed to join
Chris, a fellow inhabitant of Crema, who has entered a car ride in the R2R Crowd-based ride-
sharing TSP, which leaves from his home in Crema to Milan. Jane has in the past used ride-
sharing services many times, so the system suggests the trip including the shared ride at the
top of the list. Jane selects the offer that includes the shared ride offered by Chris, the
system informs Chris of Jane’s selection, and Chris accepts it, so the system books the trip
for Jane. When the time comes, Chris picks Jane up and drives his car to Milan. During the
trip, the R2R Crowd-based ride-sharing TSP monitors the trip to detect delays.

The RIDE2RAIL project has defined an expansive set of use cases, which highlight many

functions.

The project identified the main actors involved in the RIDE2RAIL ecosystem - e.g., “regular”

passengers, drivers, passengers of shared rides, the Shift2Rail ecosystem itself - who take

part in the use cases mentioned above.

Some of the most relevant use cases identified that involve these actors include:

1 Select offer with shared ride, in which a passenger peruses a list of travel offers
shown in the TC and selects one that includes, among its legs, a shared ride;

1 Learn passenger preferences, in which the past behavior of the passenger in tems of
offers selected for buying is used to learn the features that are most likely to lead the
passenger to buy an offer;

1 Retrieve offers from Crowd-based ride-sharing TSP, in which the Shift2Rail
ecosystem interacts with the Crowd-based ride-sharing TSP to retrieve shared rides
that can be included as part of a multi-modal trip;

1 Categorise offers, in which the RIDE2RAIL system takes as input offers generated by
the Sift2Rail ecosystem and associate with each of them a representative category
(cheap, comfortable, etc.)

1 Offer single ride, in which a driver inserts a new shared ride in the Crowd-based ride-
sharing TSP, which can then be selected by passengers;

1 Modify offered ride, in which a driver that has already inserted a ride in the Crowd-
based ride-sharing TSP modifies the information related to the ride
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1 Track shared ride, in which the Crowd-based ride-sharing TSP tracks the position of
a vehicle carrying out a shared ride to detect possible delays.
The uses cases defined in the project highlighted the main functions and mechanisms that
constitute the core of the RIDE2RAIL ecosystem. From the point of view of the traveller,
they include, among others:
T a function to categorize of travel offers, to highlight high-level features (e.g., eco-
friendliness) that can help travellers make informed choices when selecting trips;
1 mechanisms to incentivize sustainable behaviour in travellers, for example by
promoting offers that correspond to sustainable trips;
T mechanisms to automatically learn the preferences of the traveller according to
his/her current context;
1 a function to rank offers according to the learned preferences of the traveller.

From the point of view of the Crowd-based ride-sharing TSP, instead, the main functions
include:

1 a function to create shared rides

T a function to book shared rides

1 mechanisms to monitor chared rides and detect delays
1 functions to manage the information of drivers.

Shift7Rail BN -

Contract No. 881825




D1.4 Final Summary Report of the Project

Version 1.0 01/06/2023

7. TRAVEL BEHAVIOUR AND SYSTEM REQUIREMENTS

7.1. Definition of Choice Criteria for Journey Planning

In the framework of Task 2.1, two iterations were conducted to define choice criteria for
journey planning: the first iteration was carried out through an literature analysis of the state
of the art, whose outcome was a preliminary definition of offer categories, user preferences
and incentive mechanisms; in the second iteration, Ride2Rail designed, administered, and
analysed a survey to validate and check the completeness of the first conceptualization,
collecting data from European travellers. The survey was carried out between July and
September 2020 and collected answers from a total of 787 users, 609 of which completed
the entire survey.

The collected data have been firstly analysed with the objective of ranking the instances
proposed in the first iteration (catalogues of offer categories and incentives, preference
model) w.r.t. the interest manifested by the respondents and to complement the
conceptualization with the new suggested instances. Then, contextual and socio-
demographic information of the respondents has been considered to better characterize
the target users of a journey planning application in terms of choice criteria and potential
interest in incentives.

Concerning offer categories, 10 different instances (i.e., Quick, Short, Reliable, Cheap, Door-
to-door, Comfortable, Social, Multitasking, Environmentally Friendly, and Philanthropic)
were initially proposed. The results of the survey have shown that the quick, reliable, and
cheap categories are the clear favourites among the respondents. On the other hand, social
and philanthropic were widely regarded as less important, as factors that are not important
in making the final choice.

Concerning user preferences, 9 different instances of travel offer characteristics on which a
user may want to express preferences (i.e., transportation company, a time interval for the
departure and arrival times, number of transport changes, travel class, seat type, meal
inclusion, refundability, live notifications on trip status updates, onboard connectivity) were
initially identified and selected. These characteristics were analysed through the survey,
asking the respondents to select the ones that they care the most about whenever they’re
looking for a travel solution. The results of the survey have shown that the factors that are
most important to the respondents are being able to pick a specific means of transport, a
time interval for the departure and arrival times, and a limit on the amount of transport
change. The contextual and socio-demographic analysis complemented these results with
several additional findings, among them: (i) all the travellers, except for adults over 50 years
old, would like to also have live notifications on trip status updates, (ii) young travellers
under 35 years old and women would like to have also onboard connectivity, (iii) users
looking for a business trip of medium-long distance would like to specify also the seat type
and the travel class, (iv) a family looking for a leisure trip of medium-long distance would

also like to specify the seat type and they would like to have a refundable travel solution.

'pncerning incentives, the survey aimed to analyse both tangible and intangible incentives.

Trhe results of the survey have shown that the highest-rated incentives the ones that provide
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some sort of discount, with the exception of the discounts on complementary services. On
the other hand, both the gamification elements and the share of information regarding either
the environmental impact or the positive aspects of the trip scored, on average, less than
the money-related alternatives. Based on these results, the tangible incentives outscore the
intangible ones in almost every form they are presented. The contextual and socio-
demographic analysis complemented these results.

The final conceptualization of choice criteria (offer categories and user preferences) and
incentive mechanisms, contextualized in IP4 terminology, is represented in the following
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7.2. State-of-the-art of ride-sharing in target EU countries and
Recommendations and criteria for a successful ride-sharing in
the IP4 ecosystem

In the framework of Task 2.2, the partners concluded on the definition that would be
sustained throughout the project: “Ride-sharing” refers to the transportation of personsin a
motor vehicle when such transportation is incidental to the principal purpose of the driver,
which is to reach a destination and not to transport person for any kind of profit (Code of
Virginia 1989). In order to conduct a state-of-the-art analysis, 59 ride-sharing providers were
identified around the globe, through the review of more than 80 research publications. The
main conclusions drawn were:

1 Ride-sharing systems are either for-profit or non-profit. Several systems ceased
operations due to the low demand, whereas some re-opened under different names
and following a different business model.

1 Drivers need to be older than 17, in some cases older than 21.

1 Paying methods usually entail the use of credit cards; Trips are usually on the spot,
0-2 hours before the actual trip taking place.

1 Most systems operate in a specific city or close-by cities.

1 Safety is valued and guaranteed through rating and feedback systems as well as
through GPS tracking and user’s satisfaction to ensure that rides are monitored and
completed as planned.

1 Potential incentives include: reduction in tolls, loyalty systems, access to HOV lanes,
parking spaces, discounts to specific user categories, etc.

When it comes to legal barriers, research showed that Uber and similar services have never
started operation in any Country, with at least minor objections occurring from similar
services providers, mainly taxi drivers (for unfair competition reasons). Several steps can be
taken to avert these objections such as ensuring safety, leaving the sector unregulated and
adopting in each case the most suitable pricing model (for profit, non profit, etc).

Following, the main characteristics of ride-sharing travelers and ride-sharing providers were
defined. Some of the findings include: Ride-sharing is common among low income
commuters, with longer travel distances to work, and limited access to a vehicle; females
and younger people are more likely to switch to ride-sharing; attitudes, such as sustainability
concerns and security play an important role in choosing ride-sharing services; travel cost
and time are important factors. An important finding is also that PT, walking, and cycling are
strong alternatives for travelers that avoid traveling alone, reducing the potential market for
ride-sharing. The estimates therefore of participation rates must be considered case-specific
and decision makers will need to consider whether to open and market the program to all
or to focus on solo drivers.

As a final step, the conversational survey was conducted in order to conclude on the
recommendations for a succesful ride-sharing system. In total 33 criteria were defined for
travellers and 9 criteria for TSPs. Useful insights were provided by using descriptive and
bivariate statistics to explore the relationships between individual variables and defined
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