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Summary
The objective of Task 3.1 "Review of Mobility Services Trends and Related Policies" is to analyse the
state of the art of transport systems with a focus on the requirements for use from the perspective of
people with disabilities.
A selection of 11 mobility systems is presented. These include innovative, emerging mobility concepts,
but also a look at conventional public transport. The results highlight disability-related gaps and, where
possible, will already give first indications of opportunities to use innovative technologies and assistance
systems to improve accessibility.
The systems under consideration are described by means of a fact sheet and then evaluated from the
perspective of various physical, sensory and cognitive impairments. The abilities required from the user
to utilise the mobility systems are described. For this purpose, each phase of a trip is considered
separately.
A key finding is that the potential combinations of different types and degrees of disability and the
variety of conceivable situations in the use of transport systems makes it impossible to cater for by
making only infrastructure provisions. It is therefore necessary to consider the mobility system as a
whole. The suitability of a system for use by a specific disability of a certain degree always has to be
assessed individually and contextually. E.g. caring for visual impairment as such is not meaningful
enough; it depends on the severity and exact nature of the disability (myopia, cataract).
Many of the characteristics and requirements of mobility systems are similar, but specific features were
addressed in each case. Some of the systems under consideration like e.g. conventional public transport
or micro transit already offer relatively good accessibility through multi-channel information provision or
the structural and technical consideration of requirements for disabled people. However, there are also
transport systems that exclude their use for certain disabilities from the outset, like e.g. bike usage, EScooter or Car Sharing.
The report draws on technological trends in assistive technologies described in D3.2 and D3.4 to raise
insights about their potential applications on each phase of a trip from the perspective of individual
disabilities. Consideration of relevant standards is given making reference to D3.3.
This deliverable, together with rest of WP3 deliverables, lays the foundation for the development of a
Mobility Divide Index and the preparation of the case study demonstrators of the TRIPS project.
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Objective of Task 3.1
WP 3 “Mobility, Digital and Accessibility trends and state of the art review” comprises an extensive
desktop research and analysis of the state of the art of emerging mobility concepts, technological and
digital trends, assistive technologies and the relevant legislation and standardisation aspects. Hereby,
Task 3.1 deals with a state of the art review of urban mobility solutions and services, with special focus
on demand-responsive transport. At least 10 new mobility services should be researched and assessed
based on desktop research. The task also includes the provision of examples of good practice given that
these already exist. The results will highlight disability-related gaps and, where possible, will already give
first indications of opportunities to use innovative technologies and assistance systems to improve
accessibility. The results of Task 3.1 are presented in this Deliverable report D3.1.
Together with the results of work package 3, which are described in deliverables D3.2 to D3.4, this forms
a basis for the development of the Mobility Divide Index (MDI) for assessing the accessibility of mobility
systems in WP4 and the preparation of prototypical implementation in demonstrators and pilot sites in
WP6.

Figure 1: Work streams within the TRIPS project
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Goal and principles of accessibility
The following statements are taken from a contribution at a symposium on problems of people with
mobility and sensory disabilities in public transport. 1 They summarize what is meant by accessibility and
what goals should be targeted. In this WP we will follow these criteria in order to assess the accessibility
of mobility systems.
Many people associate the term accessibility with ramps or lifts facilitating wheelchair access. In the
laws on equal opportunities for people with disabilities however, accessibility is aimed at all people with
all kinds of disabilities, be it physical, sensory or cognitive. 2 Accessibility is intended to eliminate and
prevent discrimination against disabled people and to ensure the equal participation of all disabled
people in society and enable them to lead a self-determined life, without the need of assistance by a
carer.
The concept of accessibility contains criteria against which the reduction of barriers must be measured.
For example, access to and use of buildings, transport facilities, buses and trains and information and
communication technology must be provided for everyone in the usual manner. A back entrance that is
only opened after a bell has been rung would, for example, be a disadvantage or even discrimination for
people that are not able to use the normal entrance.
Nor should there be any particular difficulty in reaching a destination. For example, a long detour due to
a missing elevator or a time-consuming search for information would be a particular difficulty. If a
means of transport cannot be found or used without special help from another person, this is not in the
sense of accessibility.
Accessibility does not only refer to entering a building or vehicle. It also comprises the usability of the
full components or service. It is of little use to a person with disabilities if they have barrier-free access
to a building but cannot use the services offered there or cannot use them to the full extent. This can
apply, for example, to a customer centre whose counter is too high for small passengers, passengers in
wheelchairs or children. Access would be guaranteed, but not the use.
Accessibility measures should be, among other things, oriented towards the user group with the
strongest form of certain impairment. In overcoming differences in level, for example, passengers who
are in wheelchairs or who cannot use stairs independently are decisive, not the person with slight
difficulties to walk.
The two-channel principle (or principle of alternative use) must also be observed. It must be possible to
transmit or trigger information and actions via at least two channels, e.g. different types or positions of
control elements. A door should open automatically by means of a request button, because it is not
possible for every passenger to open the door with a handle with their own power.
The two-senses principle (or principle of alternative perception) should ensure that sensory impaired
people receive the same information. Information must be accessible for at least two of the three
senses "seeing, hearing, touching". People who are visually impaired or blind must be able to receive the

Warnke, K. (2014): Die Bedeutung der UN-BRK für die Barrierefreiheit im ÖPNV. In: Probleme von mobilitäts- und sensorisch
eingeschränkten Menschen im ÖPNV, HVV-Fachveranstaltung. Hamburg, 01.12.2014. Available at: https://www.proretina.de/system/files/artikel/2014-boehringer_barrierefreier_oepnv-1.pdf. Accessed: 25 June 2020.
1

United Nations (2008): Convention on the Rights of Persons with Disabilities. Available at
https://www.un.org/development/desa/disabilities/convention-on-the-rights-of-persons-with-disabilities.html. Accessed: 08
July 2020
2
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information acoustically or perceive it in raised letters. For people who are hard of hearing or deaf, the
information must be visually perceptible.
In order to determine whether these three principles are fulfilled, access and usability should be "played
through" using concrete scenarios.

Methodology and Approach
Preface
The original approach of this Task was to research innovative mobility systems and to compare them to
the needs of persons with disabilities. The requirements and journey specifics from the user's point of
view would originally have emerged as a result of Deliverable D2.2 “Qualitative Insights report” from
WP2 and been incorporated into WP3.
Due to the Covid-19 pandemic, WP2 and WP3 developed in parallel instead, limiting initial input from
user requirements and needs. For WP3, this means that an alternative procedure had to be adopted.
Emphasis was given to necessary abilities which are required to use a certain mobility system. This leads
to the requirements for assistive technologies that reflect user needs outlined in D3.4.
It should be mentioned that this work is an inventory at the beginning of 2020, which in the case of
rapidly developing systems means that some of the information might become outdated relatively
quickly and needs to be revised.

General approach
Mobility systems to be investigated were selected to be both innovative and growing trends.
Additionally, conventional public transport was analysed because it is the reference which everybody
knows from experience. The selection of mobility systems is described in chapter “Selection of mobility
systems”. In total, eleven mobility systems were selected.
Next, we identified the usability criteria against which the accessibility of these mobility systems has to
be evaluated (see chapter “Requirements from disabled users’ perspective”).
The description and analysis of the considered mobility systems is provided in the chapter “Review of
selected mobility systems”. This forms the key chapter of this deliverable.
Each mobility system is described separately, based on a factsheet with the following content:
•
•
•

description of the system including a justification for its selection,
collection of the required physical, sensory or cognitive abilities during use phases,
good practice examples for accessibility (where possible) or at least concrete examples of the
respective mobility system.

In order to structure the required abilities, the use of the mobility system was divided into phases. The
division is based on the phases of a user journey 3. Since the purpose of this work was not to cover travel
DIRD (2017): The Whole Journey. A guide for thinking beyond compliance to create accessible public transport journeys.
Government of Australia. The Department of Infrastructure, Transport, Regional Development and Communications. Available
at: https://www.infrastructure.gov.au/transport/disabilities/whole-journey/guide/index.aspx. Accessed: 30 June 2020.

3
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chains as a whole, but to cover the suitability and gaps for the use of certain transport offers from the
user’s perspective, the user journey is displayed in a summarised and simplified form.
The three phases covered are:
•
•
•

pre-trip activities (planning and information gathering),
on-trip activities (getting from point to point in the chosen means of transport) and
additional activities (cancelling, re-booking, handling complaints, passenger rights, etc.).

We collected the necessary requirements for the use of the system for each of these phases. Following
the proposal to "play through" accessibility in terms of access and usability as mentioned in chapter
“Goal and principles of accessibility”, the available information was used to logically think through the
journey and the steps and tasks to be performed from the perspective of disabled people. The user
abilities required to use the mobility system were subdivided into the categories physical, sensory,
cognitive and “other preconditions” in order to account for different impairments of disabled people.
The full compilation of this collection is provided in Annex 1 and 2. It must be remarked that gathering
all types of situations which can occur during a trip combined with the manifold forms of types and
degrees of disability make it impossible to cover a full picture. But the compilation gives a good
overview because it contains many basic observations from which further derivations about barriers and
the complexity of the usage can be obtained, e.g. for the combination of multiple disabilities, which is
not dealt with here.
We then analysed the information gathered in the fact sheets and made observations with regards to
the requirements for usage. Each mobility system was analysed with regards to its suitability or
accessibility gaps for different impairments (see chapter “Requirements from disabled users’
perspective”).
Hereby a first evaluation of the complexity of the requirements was given. As examples, systems in
operation and approaches to reduce barriers that already exist are described. For each mobility system,
suggestions were formulated to enable the use by people with impairments. This links the document at
hand to the Deliverable D3.4 “Report on Assistive Technologies Trends Impacts and Related Policies”
that describes assistive technologies concerning their ease of access in the three phases (section 5.1).
To avoid duplication, relevant standards will be covered separately in combination with the more
extensive analysis of Task 3.3 in the dedicated Deliverable D3.3 “Report on Accessibility Standards and
Legislation”, in particular:
•
•
•
•
•

Technical standards fundamental to the Internet and World Wide Web (section 2.1)
Standards in the field of ICT (section 2.2)
Standards for Accessibility and Assistive Technologies (section 2.4)
Standards / guidelines related to accessible transport (section 2.5)
Standards related to content and human communication (chapter 3)

Selection of mobility systems
First, we defined the term “Mobility System” to be considered in this Task as follows:
“A mobility system to be considered in the context of this work is a public or private means of transport
that is suitable for transporting people individually or collectively. The system view also includes the
systems and components required for booking, operation, use, payment and complaints.”
Second, we collected different types of mobility systems that corresponded to this definition. The
selection was based on expert judgement. Transportation and research experts from UITP, AAATE,
This project has received funding from the European Union’s Horizon 2020 Research and
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T Bridge and DLR together defined a list of mobility systems that seemed interesting to take into account
in this Deliverable. The list is a collective decision of all WP3 partners.
The main criterion for the selection was to choose mobility systems of public transport or for private
hire that are relatively new, growing in local distribution and popularity or promising with regards to
solving mobility and traffic issues according to experts. They typically include booking, operation, use,
payment and customer relations services. It has shown that most of them develop in urban and periurban environments. These are both systems that, similar to conventional public transport, transport
the passenger without their own activity and systems in which the user actively takes over the driving of
the vehicle. Furthermore, systems that are operated demand-oriented as well as line and timetablebased concepts were taken into account.
A further criterion was that the systems under consideration should be represented in one or more of
the seven partner cities of the project. Care has also been taken to ensure that the systems chosen are
widespread and do not represent special features that occur only once.
A lot of these newly developing services are also based on digital technologies when it comes to
information, booking, paying, reimbursement, etc. This can be a good precondition for assistive
approaches. Apart from that, this can be a barrier for less tech savvy users or those who do not have
access to mobile devices or online booking engines.
With the particular cases of “mobility hubs” and “bike rapid lanes” the selection also comprises two
rather infrastructure-related systems which do not transport people as such, but form important
concepts in urban development.
As the use of conventional public transport systems is often not barrier-free, although these systems
have been established for decades, the conventional public transport system was also analysed as a kind
of reference that everybody has experience with. Furthermore, we need to include them because all
other innovations will most likely work in combination with public transport to facilitate end-to-end
customer journeys
The selected mobility systems are:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

Conventional Public Transport
Ride Pooling / Demand Responsive Transport
Micro Transit
Scooter Taxi
Car Sharing
E-Scooter Rental
Bike Sharing
(Rapid) Cycle Lanes
Urban Ropeways
Mobility Hubs
Mobility as a Service (MaaS)

Requirements from disabled users’ perspective
In order to analyse the suitability of selected mobility systems for disabled people, the physical,
cognitive or sensory capacities required to use them have to be established.
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We examined each of the three phases of a trip (see above) from the perspective of common disability
conditions, and in particular:
•

walking impaired people and wheelchair users,

•

mentally impaired people and those with learning disability / illiteracy,

•

blind and visually impaired people,

•

hard of hearing and deaf people,

•

people with speech disorders.

This represents a considerable simplification, but it allows a conclusion to be drawn about the assistance
systems that can be used for support, which are described in Deliverable D3.4.
For analytics purposes the suitability of selected mobility systems was not analysed from the perspective
of disability conditions in combination. These impact of such combinations will however be considered
in the development of design concepts in WP4 and demonstrators and prototypes in WP6.

This project has received funding from the European Union’s Horizon 2020 Research and
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Review of selected mobility systems
In the following, each of the selected mobility systems is described by a structured fact sheet, followed
by observations with regards to the requirements for usage and a concluding statement.

Conventional Public Transport
In this project, innovative digital Mobility Systems are in focus. Since Conventional Public Transport (PT)
as a schedule and route based mobility system is the backbone of Mobility Systems, this will be focused
at the beginning.

Fact Sheet
Description
Conventional Public Transport (PT) is transport in which anyone can take part in accordance with the
conditions of carriage and which is provided by means of generally accessible public transport. 4 It
includes a variety of transit options such as buses, light rail and subways. 5
Conventional PT is available to every user, can be used upon payment of a monetary contribution and
run at scheduled times.5 In contrast, individual transport is transport which is carried out on foot or by
private vehicles. This includes motorised individual transport (MIT) and bicycle transport.4 PT has
strong social, economic and environmental significance. 6 A wide range of options is conceivable for
further development concerning digitalised and flexible, user-centred Mobility Systems.
Reason for the As an established public transport system, PT forms the basis for many forms of
consideration advanced, digitalised mobility systems.
Main mode ☐ Walking
☒ Local Public Transport
☐ MIT
Types of cities ☒ Urban and agglomeration areas
and ☒ Suburban/urbanised areas
municipalities ☒ Rural areas
Primarily areas Additional description:

☐ Bicycle
☐ Rail

Sometimes the offer in rural areas can be very limited.

Resch, H. (2015): Branchenanalyse: Zukunft des ÖPNV. Entwicklungstendenzen und Chancen. Study Nr. 302 der Hans-BöcklerStiftung. ISBN: 978-3-86593-210-5. Available at: https://www.boeckler.de/faust-detail.htm?produkt=HBS-006202. Accessed: 30
June 2020.
4

Centers for Disease Control and Prevention, Office of the Associate Director for Policy and Strategy (2018): Public
Transportation System: Introduction or Expansion. Available at:
https://www.cdc.gov/policy/hst/hi5/publictransportation/index.html. Accessed: 30 June 2020.

5

Bundesministerium für Verkehr und digitale Infrastruktur der Bundesrepublik Deutschland (2019): Gut angebunden mit Bus
und Bahn. Öffentlicher Personennahverkehr (ÖPNV). Available at:
https://www.bmvi.de/DE/Themen/Mobilitaet/OEPNV/Oeffentlicher-Personenverkehr-Kompakt/oeffentlicherpersonenverkehr-kompakt.html. Accessed: 30 June 2020.
6
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Operational In operation in (example cities):
areas
Can be found in almost every urban and rural area.
Available in project cities:
☒ Bologna
☒ Brussels
☒ Cagliari
☒ Lisbon
☒ Sofia
☒ Stockholm
☒ Zagreb
Required abilities during use phases
(for detailed overview of abilities see Annex 1 and 2)

Trip planning and procurement of information
Booking (and paying)

Preparation

Cognitive Ability

Sensory ability

Other preconditions

Physical ability
Cognitive Ability

Sensory ability

C - Ability to read / write (literacy)
C - Ability to understand fare system
C - Ability to communicate adequately (e.g. asking questions,
formulating complains)
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Contractual capability
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access

M - Ability to enter / reach a counter
C - Ability to decide on a service provider
C - Ability to read / write (literacy)
C - Ability to understand fare system
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Contractual capability
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
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Other preconditions

Getting from point to point
Cancelling, rebooking, claiming passenger rights

Additional Activities

On-trip

Physical ability

Cognitive Ability

Sensory ability

Other preconditions

Cognitive Ability

S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
O - Affinity to use pay system (e.g. credit card, online
payment)
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access
M - Entering a vehicle (overcoming steps or gaps)
M - Leaving a vehicle (overcoming steps or gaps)
M - Physical capability to set or keep in motion
M - Physical fitting to the vehicle (e.g. short legs in large car
or long torso in small car)
C - Ability to read / write (literacy)
C - Ability to follow route
C - Ability to pay due regard to other users
C - Ability to steer a vehicle
C - Ability to understand and operate the system
C - Recognition of the “right” vehicle or area
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to see
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access
C - Ability to communicate adequately (e.g. asking questions,
formulating complains)
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Ability to read / write (literacy)
C - Contractual capability
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Good practice example 1
Operator Berliner Verkehrsbetriebe AöR (BVG)
name
Operation Berlin, GE
areas
(selection)
Description BVG is a public operator for local public transport in Berlin, Germany, that operates
underground trains, trams and buses in Berlin and in the surroundings. 7
The BVG works with the S-Bahn and the local Deutsche Bahn AG (DB) rail network in
the VBB fare network, making changes between the different modes of
transportation with just one ticket a simple matter. Together with DB trains, the VBB
serves an operation area of almost 1,000 km2 which is home to around 3.4 million
people. 8
Review of BVG offers several ways of mobility support. There a several barrier-free information
required brochures and digital information tools. BVG makes every effort to constantly
abilities improve barrier-free access. The majority of Berlin's 173 underground stations are
already accessible by installed elevators or ramps. There are guidance systems for
blind people at more than 100 stations. 9 The availability of elevators is set in an
interactive network plan. 10 There is a real-time timetable information available
especially for barrier-free trips. 11 Since 2018, BVG is testing various solutions to
provide real-time acoustic passenger information at some selected bus and tram
stops. 9

Good practice example 2
Operator Brussels Intercommunal Transport Company (French: Société des Transports
name Intercommunaux de Bruxelles, STIB) 12

Berliner Verkehrsbetriebe AöR (n.d.): The company in brief. Available at: https://www.bvg.de/en/Company/Profile/Thecompany-in-brief. Accessed: 30 June 2020
7

Berliner Verkehrsbetriebe AöR (n.d.): The company in brief. Available at: https://www.bvg.de/en/Company/Profile/Thecompany-in-brief. Accessed: 30 June 2020
8

Berliner Verkehrsbetriebe AöR (n.d.): Barrierefrei. Available at: https://www.bvg.de/de/Service/Service-fuerunterwegs/Mobilitaetshilfen. Accessed: 30 June 2020.
9

Berliner Verkehrsbetriebe AöR (n.d.): BVG Liniennetz & Stadtplan. Available at:
https://fahrinfo.bvg.de/Fahrinfo/bin/query.bin/dn?ujm=1&MapLayer=NETWORK. Accessed: 30 June 2020.

10

Berliner Verkehrsbetriebe AöR (n.d.): BVG Fahrinfo. Available at:
https://fahrinfo.bvg.de/barrierefrei/bin/query.bin/dn?noRestriction=yes. Accessed: 01 July 2020.

11

Maatschappij voor het Intercommunaal Vervoer te Brussel (MIVB) / Société de transports intercommunaux de Bruxelles
(STIB) (n.d.): The network and vehicles. Available at: https://www.stib-mivb.be/article.html?l=en&_guid=8086313c-3883-3410f894-ec3da5b1280e. Accessed: 01 July 2020.
12
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Operation Brussels, BE
areas
(selection)
Description STIB is the local public transport operator in Brussels, Belgium. STIB operates with
around 1,200 vehicles a network over 650 km including tram, bus and metro
services.
Besides serving ca. 2,200 stops across the entire Brussels-Capital Region on a daily
basis, STIB also offers a night bus network, has an electric and hybrid bus fleet and is
constantly increasing its capacity on tram lines. 13
Review of STIB makes every effort to constantly improve barrier-free access. Some of the
required stations are already completely barrier-free, others are to follow. The availability of
abilities elevators is set in a special network plan. 14 There is also an app that shows the
availability and real-time status of elevators. 15 There is a free assistance service
where a passenger can be assisted when boarding and alighting. This service can be
booked in advance by online form or by telephone and is free in charge. 16
Additionally, STIB offers a Taxibus service, which is a on demand transport service
for people with reduced mobility in minibuses.11

Observations and recommendations
Complexity (Trip Phases)
Conventional public transport as a means of transport that has been well established for decades
provides mass transport systems that in many places already facilitate use by disabled people.
Nevertheless, there are still gaps in many places with regards to accessible and comfortable use by
disabled people. Due to the diversity and heterogeneity of the systems that make up conventional
public transport, it is difficult to make general statements about the complexity of use.
For the procurement of information as well as booking and payment often several alternatives are
available, so that someone with a disability who cannot use a certain channel can switch to another one
(e.g. apps, internet, vending machines, counters or phone hotlines). One barrier is often the nonuniform and difficult to understand fare system. The claiming of passenger rights can also be complex.
And of course there are accessibility gaps in the realisation of the journey, such as access to the system
(e.g. platform) or vehicle (e.g. bus, tram).
13

MIVB/STIB: The Network and Vehicles. Available at: https://www.stib-mivb.be/article.html?_guid=8086313c-3883-3410f894-ec3da5b1280e&l=en. Accessed: 08 July 2020.
Maatschappij voor het Intercommunaal Vervoer te Brussel (MIVB) / Société de transports intercommunaux de Bruxelles
(STIB) (n.d.): Plan Metro Train. Available at: https://www.stibmivb.be/irj/go/km/docs/WEBSITE_RES/Attachments/Network/Plan/Net_Reseau/Plan_Metro_Train.pdf. Accessed: 01 July
2020. Accessed: 01 July 2020.
14

Maatschappij voor het Intercommunaal Vervoer te Brussel (MIVB) / Société de transports intercommunaux de Bruxelles
(STIB) (n.d.): Availability of elevators. Available at: https://www.stib-mivb.be/article.html?_guid=d0f0d466-1483-3410-45af9748427ab131&l=en#contentBodyList4. Accessed: 01 July 2020.
15

Maatschappij voor het Intercommunaal Vervoer te Brussel (MIVB) / Société de transports intercommunaux de Bruxelles
(STIB) (n.d.): Accessibility. Available at: https://www.stib-mivb.be/article.html?l=en&_guid=d0f0d466-1483-3410-45af9748427ab131. Accessed: 01. July 2020.
16
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For the observations regarding stops and stations, it can also be referred to the chapter “Mobility Hubs”,
as they are transferable.
Walking impaired people
Wheelchair and walker users are always confronted with overcoming curbs, damaged flooring, edges in
cobblestones or tree roots when using public spaces and public transport stops. If edges are overlooked
or a wheelchair or rollator cannot be tilted, the wheels can lock up and there is a high risk of falling. In
order to avoid stairs, lifts must be used, which may mean further distances. There is also the risk that a
lift may be defective. When getting into and out of a vehicle, it must be ensured that there is sufficient
space, e.g. to turn the wheelchair around, as edges must be driven over backwards. Depending on the
means of transport, ramps have to be extended manually or automatically to overcome gaps or steps. In
the vehicle, depending on the means of transport, the driving style (rough or smooth) can be
problematic. It must also be ensured that there is sufficient space for a wheelchair or rollator and
seating for disabled people near the door 17.
Intellectually disabled persons and those with learning disability or illiteracy
People with intellectual disabilities find it particularly difficult to find their way around, find their way in
unfamiliar surroundings or read information. The amount of information they are able to process and
the understanding of such information is limited. They require a clear orientation system and a
comprehensible provision of information by greatly simplifying the information presented and reducing
it to the essentials (light language, pictograms, orientation systems) as well as replacing and
supplementing textual information with visual (combined with audio-visual technology). Disruptions to
regular operations mean much greater problems and difficulties for people with intellectual disabilities
than for other users of public transport, as their cognitive impairments give them limited flexibility to
adapt to changing circumstances at short notice, which leads to fears and even panic in the event of
sudden deviations from what is expected (e.g. rail replacement services set up at short notice due to
blocked railway lines). Here, new assistive technologies such as assistive robots or devices with artificial
intelligence could make it possible or easier for intellectually disabled persons to use public transport. 18
Blind and visually impaired people
For blind and visually impaired people, orientation and the acquisition of information in particular
represent a barrier. Orientation in poor lighting conditions (backlighting, twilight) is a difficult task on
the one hand, and on the other hand also involves dangers, such as overlooking stairs, steps or glass
doors. If this is taken into account, accessibility can already be increased by simple conventional means
(lighting, font type and size, markings, guidance system). 19

Dammann, S. (2014): Was brauchen Rollstuhl- und Rollatornutzer im ÖPNV. In: Probleme von mobilitäts- und sensorisch
eingeschränkten Menschen im ÖPNV. HVV-Fachveranstaltung, Hamburg, 01.12.2014. Available at: https://www.proretina.de/system/files/artikel/2014-boehringer_barrierefreier_oepnv-1.pdf. Accessed: 25 June 2020.
17

Graßmann, A.; Dönges, N. (2014): Selbständig mobil – Barrierefreiheit im ÖPNV für Menschen mit geistiger Behinderung. In:
Probleme von mobilitäts- und sensorisch eingeschränkten Menschen im ÖPNV. HVV-Fachveranstaltung, Hamburg, 01.12.2014.
Available at: https://www.pro-retina.de/system/files/artikel/2014-boehringer_barrierefreier_oepnv-1.pdf. Accessed: 25 June
2020.
18

Böhringer, D. (2014): Barrierefreiheit des ÖPNV für sehbehinderte und blinde Menschen, in: Probleme von mobilitäts- und
sensorisch eingeschränkten Menschen im ÖPNV. HVV-Fachveranstaltung, Hamburg, 01.12.2014. Available at: https://www.proretina.de/system/files/artikel/2014-boehringer_barrierefreier_oepnv-1.pdf. Accessed: 25 June 2020.
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Innovative assistance systems based on artificial intelligence, assistive robots or voice-based systems
can represent new approaches to provide support.
Hearing-impaired and deaf people
Hearing-impaired people, both deaf people from birth and people who have lost their hearing in the
course of their lives, must be provided with visual information according to the two-senses principle. It is
often guaranteed that highly important information such as alarms and warnings, but also unidirectional
information without further inquiry, is visually available. It becomes more difficult with bidirectional
communication such as travel information or ticket purchase. 20 The same applies for service disruptions
or other unforeseen events.
People with speech impairments
Much of the information necessary for making the trip can be consumed passively. Nevertheless, for
certain processes, such as booking and ticket purchase, it may be necessary to communicate when
digital (web site) or automated (vending machines) devices cannot be used. Especially demanding are
disturbances and unexpected events. For people with speech disorders, communication is a problem
especially in such situations. In this area, new technologies and assistance systems could support, for
example, articulating questions to other people.

Conclusion
Conventional public transport is the backbone of transport in urban and suburban areas. It is therefore
used daily by many people with various disabilities who depend on it. It is all the more important to
make this use as barrier-free and accessible as possible. In order to achieve this there are numerous
standards and regulations that are intended to ensure that accessibility is taken into account in the
conception and planning of traffic facilities and vehicles.
Due to the large number of possible disabilities, different degrees of severity and possible combinations
of impairments, it is difficult to implement this appropriately for all cases. In addition, sometimes the
spatial or structural boundary conditions are unfavourable, so that no optimal accessibility is
guaranteed.
For many types of disabilities, the use of public transport is therefore possible in principle, although in
many cases it is not optimal. To improve this, it is necessary to consider and evaluate every possible
challenging situation at different levels. This requires intensive reflection and may involve the
integration of conflicting objectives (e.g. avoiding stairs versus detours).
New technologies and their areas of application can form the basis for improving the individual
accessibility for people with various impairments. Examples range from intelligent environments, virtual
assistants, wayfinding technologies to assistive robots or pre-trip concierge and virtualisation. The
specific technologies and their application areas which should be taken into consideration are described
in Deliverable D3.2 of the project. Furthermore, assistive technologies, like Augmented wearables and
location-based technologies as reviewed in D3.4 can support users in making their trips with public
transport means more comfortable and facilitate seamless interchanges and support when transport is
interrupted.

Ruhe, C. (2014): Hörminderung und das Zwei-Sinne-Prinzip in den 3 Prioritäten, in: Probleme von mobilitäts- und sensorisch
eingeschränkten Menschen im ÖPNV. HVV-Fachveranstaltung, Hamburg, 01.12.2014. Available at: https://www.proretina.de/system/files/artikel/2014-boehringer_barrierefreier_oepnv-1.pdf. Accessed: 25 June 2020.
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Ride Pooling / Demand Responsive Transport
One innovative digital mobility system that is widely used and successful all over the world, is Ride
Pooling, which is a demand-oriented version of conventional PT. Since operational concepts of Ride
Pooling services are multi-facetted, there will be two forms considered: A regular Ride Pooling system
and a Micro Transit service which is specialised in the transport of people with disabilities. The
consideration starts here with a regular Ride Pooling system. The Micro Transit service will be addressed
later in this deliverable.

Fact Sheet
Description
Ride Pooling is a demand-oriented mobility concept. 21 The central idea of Ride Pooling is the bundling
function of trip requests in terms of a Shared Mobility as a Service. 22
Digitalisation enables public transport systems to match transport supply and demand and to bundle
temporally and spatially corresponding trip requests of different passengers, thus creating a dynamic
route. Conventional public transport systems have fixed timetables that indicate when the fixed stops
along defined routes will be served. By dispensing with timetables, stops and routes, Ride Pooling
users are able to determine the origin and destination points of their journey as well as the desired
departure and arrival times by themselves as far as possible. 23
Ride Pooling represents a new form of transport system. The term Ride Pooling describes intelligent
transport systems, which react dynamically to specific trip requests from passengers. 24 One of the
main characteristics is a door-to-door-operation that results in short access and egress walk for the
passengers. Ride Pooling doesn’t have fixed stops. Passengers can get in and out at any point in the
service area. Passengers are enabled by app-based online platforms to transmit their travel requests
quickly and directly to the system. The bundling of corresponding trip requests is also dynamic, with
the help of matching algorithms and real-time-based dispatching. Ride Pooling extends the traditional
demand-oriented public transport (dial-a-ride) by the possibility of online and app-based booking.
Ride Pooling can thus respond more flexibly to passenger needs and enable mobility on demand
without fixed timetables or fixed stops.
Ride Pooling is often confused with Ride Sharing or Car Pooling. The main difference is that at Ride
Pooling the driver of the vehicle is not a passenger by itself but a service provider. Ride Pooling is
Viergutz, K.; Brinkmann, F. (2019): Demand analysis and willingness to use new mobility concepts. In: Autonomous Vehicles
and Future Mobility. Elsevier. Pages 85-92. ISBN 9780128176962. Available at: https://www.elsevier.com/books/autonomousvehicles-and-future-mobility/coppola/978-0-12-817696-2. Accessed: 30 June 2020.
21

Mulley, C.; Nelson, J. (2009): Flexible transport services: A new market opportunity for public transport. In: Research in
Transportation Economics 25(1). Pages 39-45.

22

Atasoy, B., Ikeda, T., Song, X. and Ben-Akiva, M. (2015): The Concept and Impact Analysis of a Flexible Mobility on Demand
System. In: Transportation Research Part C: Emerging Technologies. Vol. 56, pp. 373-392. Available at:
https://its.mit.edu/sites/default/files/documents/Atasoy,%20B.,%20Ikeda,%20T.,%20Song,%20X.%20and%20BenAkiva,%20M.%20E.%20(2014),%20%E2%80%9CThe%20Concept%20and%20Impact%20Analysis%20of%20a%20Flexible%20Mob
ility%20on%20Demand%20System%E2%80%9D,%20Transportation%20Research%20Part%20C%20Emerging%20Technologies.%E2%80%9D.pdf. Accessed: 30 June 2020.
23

Ronald, N.; Thompson, R.; Winter , S. (2015): Simulating Demand-responsive Transportation: A Review of Agent-based
Approaches. In: Transport Reviews. 35:4. Pages 404-421. DOI: 10.1080/01441647.2015.1017749.
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characterised by the fact that the origin and destination of the journey are determined by the
passengers. In the case of Car Pooling or Ride Sharing, this initiative comes from the driver.
Reason for
the
consideratio
n

Ride Pooling is a relatively young, but a strongly growing concept. There are
approaches of such mobility systems especially in urban areas. Ride Pooling services
can be booked and ordered via mobile apps. It is especially popular among young,
urban, highly educated people but is becoming more and more popular among other
groups of people too.

Main mode ☐ Walking
☐ Bicycle
☒ Local Public Transport
☐ Rail
☐ MIT
Types of ☒ Urban and agglomeration areas
cities and ☒ Suburban/urbanised areas
municipaliti ☐ Rural areas
es Additional description:
Primarily First pilot operations in large cities have been started.
areas
Operational In operation in (example cities):
areas
Hamburg, Paris, Amsterdam
Available in project cities:
☒ Bologna
☒ Brussels
☐ Cagliari
☒ Lisbon
☒ Sofia
☒ Stockholm
☒ Zagreb
Required abilities during use phases

Trip planning and procurement of
information

Preparation

(for detailed overview of abilities see Annex 1 and 2)
Cognitive Ability

Sensory ability

C - Ability to read / write (literacy)
C - Ability to understand fare system
C - Ability to communicate adequately (e.g. asking questions,
formulating complains)
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Contractual capability
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
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Other preconditions

Booking (and paying)

Physical ability
Cognitive Ability

Sensory ability

Other preconditions

Getting from point to point

On-trip

Physical ability

Cognitive Ability

Sensory ability

Other preconditions

S - Ability to use a phone
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access
M - Ability to enter / reach a counter
C - Ability to decide on a service provider
C - Ability to read / write (literacy)
C - Ability to understand fare system
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Contractual capability
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
O - Affinity to use pay system (e.g. credit card, online
payment)
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access
M - Entering a vehicle (overcoming steps or gaps)
M - Leaving a vehicle (overcoming steps or gaps)
M - Physical capability to set or keep in motion
M - Physical fitting to the vehicle (e.g. short legs in large car
or long torso in small car)
C - Ability to read / write (literacy)
C - Ability to follow route
C - Ability to pay due regard to other users
C - Ability to steer a vehicle
C - Ability to understand and operate the system
C - Recognition of the “right” vehicle or area
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
O - Allowance to drive a car (incl. specifics like traffic rules
in different countries)
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Cancelling, rebooking, claiming passenger rights

Additional Activities

Sensory ability

Other preconditions

Cognitive Ability

S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to see
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access
C - Ability to communicate adequately (e.g. asking
questions, formulating complains)
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Ability to read / write (literacy)
C - Contractual capability
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Good practice example 1
Operator name MOIA
Operation areas Hanover and Hamburg (GE)
(selection)
Description Ride Pooling service of Volkswagen AG spin-off MOIA. The first pilot
operation started in 2016 in Hannover. By now a few more cities have
been added. The driver picks you up at the nearest pick-up point and
takes you to a drop-off point near your destination. Where these points
are located and the walking distance (usually less than 200 meters) to
them is displayed in the app after you have entered your start and
destination. 25
Review of required The aim is to offer a door-to-door service. In addition, importance is
abilities attached to ensure that access points are barrier-free. If this is not the
case, access can be made available a few steps further on flexibly.
For deaf people, a screen in the car shows the initials of the user, the
destination and the remaining driving time.
For visually impaired people, the app adopts the dynamic font size of the
smartphone. For blind people, gesture control and voice steering are
available. Mobility assistance is provided by the driver. Storage for
wheelchairs depends on the vehicle type.
For people with learning disability, descriptions in easy language are
available. 26

Good practice example 2
Operator name ViaVan
Operation areas Berlin
(selection)
Description Via operates Ride Pooling services worldwide, as does its subsidiary
ViaVan. 27 Via operates Ride Pooling services worldwide, such as
"BerlKönig", a Ride Pooling Service by Berliner Verkehrsbetriebe (Berlin,
Germany) which is one of the world's largest on-demand shuttle services
by a public transport operator. 28
25

MOIA GmbH (n.d.): Webstie. Available at: www.moia.de. Accessed: 08 July 2020

MOIA GmbH (n.d.): MOIA für Menschen mit Handicap. Available at: https://help.moia.io/hc/de/articles/360001025217MOIA-f%C3%BCr-Menschen-mit-Unterst%C3%BCtzungsbedarf-und-oder-Behinderungen. Accessed: 01 July 2020.
26

27

Via Van (n.d.): Website. Available at: https://www.viavan.com/. Accessed: 30 June 2020.

Newstix (2018): Der BerlKönig rollt durch Berlin. BVG und ViaVan bieten On-Demand-Ridesharing in der Hauptstadt. Available
at: https://www.newstix.de/index.php?site=&entmsg=true&ref=RNL&mid=42819. Accessed: 30 June 2020.
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Review of required Since ViaVan operates several Ride Pooling services and each one is
abilities unique, here the example of BerlKönig is focused. The BerlKönig service
includes barrier-free vehicles, which can be booked if required. Users can
set this setting permanently in the search preferences by activating the
option "wheelchair accessible vehicle". With an entry width of 81cm and
an entry depth of 130cm, these vehicles are equally suitable for both
electric and folding wheelchairs. 29
Further specific good practice examples can be found under “Micro Transit“ as a special form of Ride
Pooling dedicated to people with disabilities.

Observations and recommendations
Complexity (Trip Phases)
Ride Pooling is a demand-oriented mobility concept that responds flexibly to passenger needs and
enables mobility on demand without fixed timetables or fixed stops. The service is operated by a driver
hence users don’t have to drive the vehicle themselves.
Nevertheless, the user must be put in a position to meet the requirements that arise during planning,
ticket purchase, access and departure of the means of transport, as well as any requirements that may
arise afterwards.
Walking impaired people
Physically impaired people who are dependent on assistants or wheelchairs, for example, can use Ride
Pooling relatively well, as long as the vehicles in use are barrier-free. The barriers here lie in the
execution of the journey, i.e. in access to the system and its use. In the practical examples researched, it
became apparent that both access, entry and exit can be made barrier-free for this type of disability by
means of ground level access, sufficiently wide doors and bypassing stairs. Often, Ride Pooling systems
waive fix stops in favour of so called virtual stops. These virtual stops have the potential to decrease the
walking distance to access the vehicle. For walking impaired person, Ride Pooling systems thus
represent a possibility of door-to-door mobility.
Intellectually disabled persons and those with learning disability or illiteracy
Intellectually impaired people or people with learning disabilities could be in need for assistance in
preparing the trip. Although this means of transport runs on flexible routes and uses real-time bundling
that alters the route dynamically, the use of the system is relatively uncomplicated compared to other
means of transport. Users do not have to create routes by themselves because there is a technology
that can be used. In most cases, there is a mobile app that allows the user to indicate a journey request
with the time and location of start and end of the trip. The digital background system takes over the
calculation of the trip. For this reason the system is relatively easy to use. However, the ability to enter
an address in a mobile app or to send the own location should exist. If this is not the case, some
providers offer the possibility of booking by phone. In this case the ability to speak is necessary.

BerlKoenig (n.d.): Wie funktioniert BerlKönig für Fahrgäste, die im Rollstuhl unterwegs sind? Available at;
https://www.berlkoenig.de/faq/wie-funktioniert-berlkoenig-fuer-fahrgaeste-die-im-rollstuhl-unterwegs-sind/. Accessed: 30
June 2020.
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The principle of use of the fare system or localisation must be understood and contractual capability
must exist. In order to make such a journey unaccompanied, assistance appropriate to the degree of
disability must therefore be provided. In order to provide technological support here, assistive systems
with artificial intelligence could be used to assist in the implementation of the booking or augmented
reality for wayfinding. Potential assistive technologies are described in detail in TRIPS Deliverable
report D3.4.
Blind and visually impaired people
Blind and visually impaired people need a suitable presentation of the information for preparation and
booking as well as in the follow-up to the journey. Here, supporting technologies can provide language
assistants in addition to adaptable font sizes or the provision of information in braille. For access to and
from the system and during the trip, blind people need markings to find their way. In the future, voicebased systems for navigation could provide support here. Furthermore, wearables and location-based
technologies as well as augmented reality can support persons with disabilities in finding the stop points
of Ride pooling systems that often use virtual stops that are not marked as such.
Hearing-impaired and deaf people
Deaf people should have relatively low barriers using the system as most information exchange is
realised visually. This applies for all phases of the usage. Exception can be service disruptions, when
verbal announcements are made or the communication with the driver.
People with speech impairments
Communication can be necessary in all phases of the trip. Therefore, people with sensory and linguistic
limitations need support here, even if the means of transport drives independently.

Conclusion
In summary, it can be said that Ride Pooling is comparable in its barriers to use as most common public
transport systems. Since there is a digital system, i.e. a mobile app that supports the user’s information
and booking process, the complexity of finding your way around is comparatively manageable.
Nevertheless, the system makes demands on the user that he might not be able to fulfil partly due to his
disability without the use of assistance technologies. However, Ride Pooling also offers the potential of
shorter walking distances to enter the vehicle because several schemes use virtual stops. Thus, it can be
derived that a close to door service is recommendable for making this mobility system more accessible
for walking impaired persons.
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Micro Transit
One sub-form of the aforementioned Ride Pooling is Micro Transit, also called Paratransit: a special form
of Ride Pooling dedicated to people with disabilities.

Fact Sheet
Description
Micro Transit is an affordable on-demand transportation system, which is currently operating in a
large number of countries in Europe and abroad. This service is defined as a privately or publicly
operated, technology-enabled transit service that typically uses multi-passenger / pooled shuttles or
vans to provide on-demand services with fixed schedules and fixed routing. This service is often
specifically aimed at people with reduced mobility. The term “Micro” refers to the use of small
vehicles (up to 14 passengers), in contrast with mass transit. Micro Transit services are particularly
fitting to cover areas of low demand or where the users are spread in a wide territory: therefore this
model is typically applied to ensure the connection of rural-peripheral areas, or to provide flexible last
(first) mile transport services from (to) multimodal hubs. Many services have boarding devices for
disabled people, prams, elderly people and pushchairs. Micro Transit as an on-demand service is a
sub-form of Ride Pooling but unlike Ride Pooling, Micro Transit operates a fixed timetable and rides
along a predefined route. Both concepts have in common that a trip request must be notified in
advance by the passenger.
Although Micro Transit can be considered as a type of pooling, it has some substantial differences.
First, the service is planned as an effective alternative solution to public transport services, which,
because of their stiff structures, cannot provide affordable services in areas or time-slots where the
demand is low. Secondly, compared with pooling, it has a less flexible scheme (route and timetable)
characterised by a fixed origin or destination. One of the functions of the service is to improve the
accessibility of some areas where the service operates, increasing intermodality and reducing last
mile barriers. In this way, the Micro Transit creates a link between predefined pick-up points and final
destination points such as stations (bus, train), health centres, shopping districts, workplaces.
Due to its organisation, this service is particularly suitable to cover specific needs of certain categories
of users, e.g. people with reduced mobility (elderly, disabled, people with pushchairs, pregnant
women). Further it is possible to fit vehicles with special equipment depending on the needs of the
passenger to whom the service is addressed to, such as ramps for easy ascent and descent, button to
call the stop and/or to open the door, automatic sliding doors etc. 30
Reason for
the
consideratio
n

Micro Transit provides an affordable and peer-to-peer transport in areas with low
demand and with lack of connection between two villages or main points of a town
(stations, health centre...). The offer is aimed specifically at people with reduced
mobility; hence a review of the abilities that are required for the usage of this mobility
system is important.

Shaheen, S., Cohen, A., Chan, N., Bansal, A. (2020). Sharing strategies: carsharing, shared micromobility (bikesharing and
scooter sharing), transportation network companies, microtransit, and other innovative mobility modes. Available at
https://www.researchgate.net/publication/338312881_Sharing_strategies_carsharing_shared_micromobility_bikesharing_and
_scooter_sharing_transportation_network_companies_microtransit_and_other_innovative_mobility_modes. Accessed at 08
July 2020
30
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Main mode ☐ Walking
☒ Local Public Transport
☒ MIT
Types of ☐ Urban and agglomeration areas
cities and ☐ Suburban/urbanised areas
municipaliti ☒ Rural areas
es Additional description:
Primarily
areas

☐ Bicycle
☐ Rail

Operational In operation in (example cities):
areas
Le Havre - France, MT service in Sweden (Ubigo) and UK (Cumbria Link, Suffolk Link,
Local Link)
Available in project cities:
☒ Bologna
☒ Brussels
☒ Cagliari
☒ Lisbon
☒ Sofia
☐ Stockholm
☒ Zagreb
Required abilities during use phases
(for detailed overview of abilities see Annex 1 and 2)

Trip planning and procurement of information

Preparation

Cognitive Ability

Sensory ability

Other preconditions

C - Ability to read / write (literacy)
C - Ability to understand fare system
C - Ability to communicate adequately (e.g. asking questions,
formulating complains)
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Contractual capability
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access
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Booking (and paying)

Physical ability
Cognitive Ability

Sensory ability

Other preconditions

Getting from point to point

On-trip

Physical ability

Cognitive Ability

Sensory ability

Cancelling,
rebooking, claiming

Additional Activities

Other preconditions

Sensory ability

Other preconditions

M - Ability to enter / reach a counter
C - Ability to decide on a service provider
C - Ability to read / write (literacy)
C - Ability to understand fare system
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Contractual capability
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
O - Affinity to use pay system (e.g. credit card, online
payment)
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access
M - Entering a vehicle (overcoming steps or gaps)
M - Leaving a vehicle (overcoming steps or gaps)
M - Physical capability to set or keep in motion
M - Physical fitting to the vehicle (e.g. short legs in large
car or long torso in small car)
C - Ability to read / write (literacy)
C - Ability to follow route
C - Ability to pay due regard to other users
C - Ability to steer a vehicle
C - Ability to understand and operate the system
C - Recognition of the “right” vehicle or area
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
O - Allowance to drive a car (incl. specifics like traffic rules
in different countries)
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to see
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
O - Affinity to use a mobile app or a booking engine
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Cognitive Ability

O - Affinity to use a phone
O - (Safe) Internet access
C - Ability to communicate adequately (e.g. asking
questions, formulating complains)
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Ability to read / write (literacy)
C - Contractual capability

Good practice example 1
Operator name CTPO/LIA - Microtransit
Operation areas Le Havre (Fr) 31
(selection)
Description Le Havre’s network offers transport scheme for disabled people. It is
provided by a public operator. All buses and 85% of bus stops are
accessible. These stops represent over 80% of the network’s total
ridership. LIA provider offers both transport for people with reduced
mobility (MobiFil 32) and for peripheral area (FiLBus). Disabled passengers
have to apply to use the MobiFil service and it is audited by a
commission, if the person is allowed to use the service. Dependent on
the disability and supporting documents, the application can be done via
phone or needs to be done in person.28
Concerning technologies, this service has not been yet implemented by
ICT (i.e. online booking, e-ticketing). 33 All bookings have to be done via
phone and at least one day in advance.28
Review of required Passenger gets assistance to board and disembark from the vehicle.
abilities Users are picked up on the sidewalk. Wheelchairs will be fitted with a
safety belt. Passengers can be picked up from a parent or educator. It is
ensured that there is someone at the destination to meet the passenger.
Guide dogs or assistance dogs can be brought in MobiFil vehicles.

31

LiA (n.d.): Website. Available at: http://www.transports-lia.fr. Accessed: 01 July 2020.

32

LiA: MobiFil, Transport for PRM. Available at https://www.transports-lia.fr/en/mobifil-transport-for-prm/77. Accessed: 08
July 2020
UITP (2018): Travel for all - The Commitment Of European Public Transport. Available at
https://www.uitp.org/sites/default/files/cck-focus-papers-files/UITP%202018%20-%20Travel%20for%20all%20%282%29.pdf.
Accessed: 01 July 2020.
33
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Good practice example 2
Operator name Suffolk Links
Operation areas Suffolk County (UK)
(selection)
Description This service provides links to transport connections in rural areas.
Connecting Communities is a transport service provided by Suffolk
County Council designed to help people travel around the county of
Suffolk who might not have access to a regular bus service. The main
goal is to ensure rural communities in Suffolk have daily access to
transport services such as railway station and bus services as well as to
local villages within the service area. All bookings have to be done via the
website and at least one week in advance. 34
Review of required Access to the vehicle is facilitated by a lifting platform.
abilities

Observations and recommendations
Complexity (Trip Phases)
Micro Transit is operated by a driver hence users do not have to drive the vehicle themselves.
Nonetheless, users must be able to meet the requirements that arise during planning, ticket purchase,
access and departure of the means of transport, as well as any requirements that may arise afterwards.
Walking impaired people
Physically impaired people who are dependent on assistants or wheelchairs can use Micro Transit
relatively well, as long as the vehicles in use are barrier-free. This mobility system is aimed specifically at
people with reduced mobility and the use of barrier-free vehicles should therefore be assumed. In the
practical examples researched, it became apparent that access, entry and exit can be made barrier-free
for this type of disability by means of ground level access, sufficiently wide doors and bypassing stairs.
The wayfinding and routing is performed by the driver, hence these abilities do not need to be present
with the user. Nonetheless, users must be able to meet the requirements that arise during planning,
ticket purchase, access and departure of the means of transport, as well as any requirements that may
arise afterwards.
Intellectually disabled persons and those with learning disability or illiteracy
Intellectually impaired people or people with learning disabilities could be in need for assistance in
preparing the trip. Users do not have to create routes by themselves but there is a technology that can
be used. In most cases, there is a mobile app that allows the user to indicate a journey request with the
time and location of start and end of the trip. The digital background system takes over the calculation
of the trip. For this reason the system is relatively easy to use. However, the ability to enter an address
in a mobile app or to send the own location should exist. As an alternative to the booking in writing via
34

Suffolk onboard (n.d.). Website. Available at https://communities.suffolkonboard.com/about/. Accessed at 08 July 2020
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app, some providers offer the possibility of booking by phone. In this case the ability to speak is
necessary.
The principle of use, the fare system or localisation must be understood and contractual capability must
exist. In order to make such a journey unaccompanied, assistance appropriate to the degree of disability
must therefore be provided. In order to provide technological support here, assistive systems with
artificial intelligence could be used to assist in the implementation of the booking or augmented reality
for wayfinding. Potential assistive technologies are described in detail in TRIPS Deliverable report D3.4.
Blind and visually impaired people
Blind and visually impaired people need a suitable presentation of the information for preparation and
booking as well as in the follow-up to the journey. Here, supporting technologies can provide language
assistants in addition to adaptable font sizes or the provision of information in braille. For access to and
from the system and during the trip, blind people need markings to find their way. In the future, voicebased systems for navigation could provide support here.
Hearing-impaired and deaf people
Deaf people should have relatively low barriers using the system as most information exchange is
realised visually. This applies for all phases of use. Exception can be service disruptions, when verbal
announcements are made or the communication with the driver.
People with speech impairments
Communication may be necessary in all phases of the trip. Therefore, people with sensory and linguistic
limitations need support here, even if the means of transport drives independently.

Conclusion
In summary, the barriers tend to be rather low since this mobility system is especially made for people
with disabilities. Since there is a digital system, i.e. a mobile app that supports the user’s information
and booking process, the complexity of finding your way around is comparatively manageable.
Nonetheless, the system makes demands on users that they might not be able to fulfil without the use
of assistance technologies.
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Scooter Taxi
The present considered Scooter Taxi services also represents a form of demand-oriented Transport,
operated by motorcycles. For this reason, there is an overlap in many respects regarding the usage
ofthis mobility system. The explicit consideration of Scooter taxis is interesting because of the special
requirements resulting from the vehicles used.

Fact Sheet
Description
Scooter Taxis, also called Moped Taxis, Bike Taxis, Motorcycle taxi, cart bike or bike taxi, are ondemand mobility systems without fixed routes or stations, provided by motorcycles with drivers.35
Scooter Taxis are often used as a first and last mile mobility system.35 A Scooter Taxi typically carries
only one passenger who is sitting as a pillion right behind the driver. In this project only digitalised
Scooter Taxis are in focus. This includes those systems which can be ordered by smartphone.
Reason for In many regions an established system, especially in areas with less segregated traffic
the areas, but is emerging more and more in Europe. Can use an update in digitalization
consideratio and for PrM.
n
Main mode ☐ Walking
☒ Local Public Transport
☐ MIT
Types of ☒ Urban and agglomeration areas
cities and ☐ Suburban/urbanised areas
municipalitie ☐ Rural areas
s Additional description:
Primarily
areas

☐ Bicycle
☐ Rail

Operational In operation in (example cities):
areas
Scooter Taxis are well-established for example in most African as well as in many
South East Asian cities. 35 In Europe, scooter Taxis are a relatively new mobility
concept. Some examples for digitalised Scooter Taxis in European cities are
Amsterdam, Paris, London and Prague.
Available in project cities:
☐ Bologna
☐ Brussels
☐ Cagliari
☐ Lisbon
Thakur, P.; Jain, A.; Harikumar, A. (2020): Emerging Role of Bike (Motorcycle) Taxis in Urban Mobility. New Delhi: TERI.
Available at: https://www.teriin.org/sites/default/files/2020-03/emerging-role-bike-discussion-paper_1.pdf. Accessed: 30 June
2020.

35
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☐ Sofia
☐ Stockholm
☐ Zagreb

Required abilities during use phases
(for detailed overview of abilities see Annex 1 and 2)

Preparation

Trip planning and procurement of information

Cognitive Ability

Sensory ability

Other
preconditions

Booking (and paying)

Cognitive Ability

Sensory ability

Other
preconditions

C - Ability to read / write (literacy)
C - Ability to understand fare system
C - Ability to communicate adequately (e.g. asking questions,
formulating complains)
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Contractual capability
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access
C - Ability to decide on a service provider
C - Ability to read / write (literacy)
C - Ability to understand fare system
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Contractual capability
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
O - Affinity to use pay system (e.g. credit card, online payment)
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access
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Getting from point to point
Cancelling, rebooking, claiming passenger rights

Additional Activities

On-trip

Physical ability

Cognitive Ability

Sensory ability

Other
preconditions

Cognitive Ability

M - Entering a vehicle (overcoming steps or gaps)
M - Leaving a vehicle (overcoming steps or gaps)
M - Physical capability to set or keep in motion
M - Physical fitting to the vehicle (e.g. short legs in large car or
long torso in small car)
C - Ability to read / write (literacy)
C - Ability to follow route
C - Ability to pay due regard to other users
C - Ability to steer a vehicle
C - Ability to understand and operate the system
C - Recognition of the “right” vehicle or area
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to see
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access
C - Ability to communicate adequately (e.g. asking questions,
formulating complains)
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Ability to read / write (literacy)
C - Contractual capability
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Good practice example 1
Operator name Felix
Operation areas Paris, FR
(selection)
Description Felix is a Motorcycle Taxi Service provided by FELIX-CITYBIRD SAS
operating in Paris. 36 37 Felix provides the passengers with a complete
equipment kit (helmet, gloves, waterproof jacket, protective skirt,
hygiene kit). Fares are staring by 10 Euro.
Review of required Felix drivers are trying to offer a door-to-door service. In addition,
abilities importance is attached to ensuring that access points are barrier-free.
Should this not be the case, access can be made flexibly a few metres
further on. Since the vehicles used are motorcycles, a corresponding
access movement is necessary.

Good practice example 2
Operator name Limobike
Operation areas London
(selection)
Description Limobike is a motorcycle service operating in London. 38 The booking of a
trip is possible via online form or by phone. IAM (Institute of Advanced
Motorcyclists) qualified riders provide the trips. Limobike is with an
operation of about 20 years one of the most experienced motorcycle
passenger service companies in the world. 39 For the passenger,
experience in being a motorcycle passenger is not necessary.
Review of required Limobike drivers are trying to offer a door-to-door service. In addition,
abilities importance is attached to ensuring that access points are barrier-free.
Should this not be the case, access can be made flexibly a few metres
further on. Since the vehicles used are motorcycles, a corresponding
access movement is necessary. Booking is possible via e-mail or website
booking form or by phone.

Felix (n.d.): Electric scooters with drivers - On demand or advance booking. Available at: https://www.felix-app.com/englishversion. Accessed: 01 July 2020.
36

Felix (n.d.): Book your motorcycle taxi in Paris & Ile-de-France. Available at: https://www.city-bird.com/en/. Accessed: 01 July
2020.
37

38

Limobike (n.d.): Welcome to Limobike. Available at: https://limobike.com/. Accessed: 01 July 2020.

39

Limobike (n.d.): Faq. Available at: https://limobike.com/faq/. Accessed: 01 July 2020.

This project has received funding from the European Union’s Horizon 2020 Research and
Innovation Programme Under Grant Agreement no. 875588
36

Observations and recommendations
Complexity (Trip Phases)
A Scooter Taxi service is a demand-oriented mobility concept that responds flexibly to passenger needs
and enables mobility on demand without fixed timetables or fixed stops. The wayfinding and routing is
operated by the driver, hence these abilities do not need to be present with users. Nonetheless, users
must be able to meet the requirements that arise during planning, ticket purchase, access and departure
of the means of transport, as well as any requirements that may arise afterwards.
Walking impaired people
Scooter Taxis are a taxi service on motorcycles. The service is operated by a driver hence users do not
have to drive the vehicle themselves. Therefore the ability to steer a vehicle is not a requirement for the
use of Scooter Taxis. A Scooter Taxi typically carries only one passenger who is sitting as a pillion right
behind the driver. The ability to get on a motorcycle, to sit on a motorbike saddle and to keep the
balance is deemed necessary. Physically impaired people who are dependent on assistants or
wheelchairs, for example, might have difficulties to use Scooter Taxis.
Intellectually disabled persons and those with learning disability or illiteracy
For the preparation and the booking of a trip, some cognitive abilities are necessary. In most cases,
there is a mobile app that allows the user to indicate a journey request with the time and location of
start and end of the trip. The digital background system takes over the calculation of the trip. For this
reason the system is relatively easy to use. However, the ability to enter an address in a mobile app or to
send the own location should exist. Intellectually impaired people or people with learning disabilities
could be in need for assistance in preparing the trip. As an alternative to the booking in writing via app,
some providers offer the possibility of booking by phone. In this case the ability to speak is necessary.
The principle of use, the fare system or localisation must be understood and contractual capability must
exist. In order to make such a journey unaccompanied, assistance appropriate to the degree of disability
must therefore be provided. In order to provide technological support here, assistive systems with
artificial intelligence could be used to assist in the implementation of the booking or augmented reality
for wayfinding. Potential assistive technologies are described in detail in the TRIPS Deliverable
report D3.4.
Blind and visually impaired people
Blind and visually impaired people need a suitable presentation of the information for preparation and
booking as well as in the follow-up to the journey. Here, supporting technologies can provide language
assistants in addition to adaptable font sizes or the provision of information in braille. For access to and
from the system and during the trip, blind people need markings to find their way. In the future, voicebased systems for navigation could provide support here.
Hearing-impaired and deaf people
Deaf people should have relatively low barriers using the system as most information exchange is
realised visually. This applies for all phases of the usage. Exception can be service disruptions, when
verbal announcements are made or the communication with the driver.
People with speech impairments
Communication may be necessary in all phases of the trip. Therefore, people with sensory and linguistic
limitations need support here, even if the means of transport drives independently.
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Conclusion
In summary, it can be said that Scooter Taxis Services are comparable in their barriers to use as most
common public transport systems. Since there is a digital system, i.e. a mobile app that supports the
user’s information and booking process, the complexity of finding your way around is comparatively
manageable. Nevertheless, the system makes demands on users that they might not be able to fulfil
without the use of assistance technologies. In particular the need for online booking represents an
important barrier for persons with lacking digital skills. Moreover, physically impaired persons might
face challenges to keep their balance on the motorbike.
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Car Sharing
Car Sharing is a widely used and successful Mobility System all over the world and digitalization enables
new degrees of flexibility of this mobility system. One characteristic of Car Sharing is that the users steer
the vehicle themselves. That is why the consideration against the background of the requirements of
people with special needs is interesting.

Fact Sheet
Description
Car Sharing is the joint use of motor vehicle 40 organised by different forms of companies. The vehicles
on offer are used one after the other by different people. There are two different operation modes:
station-based and free-floating Car Sharing.
In station-based Car Sharing, vehicles are made available at fixed reserved stations, which are
designated for special use in public street space or rented in private areas (usually in backyards and
underground car parks). The customers pick them up at these stations and must also return them
there. In individual cases, separate sections of streets are defined as a pick-up area instead of a
defined parking space.
In free-floating Car Sharing, vehicles are moved freely within a defined business area. Free vehicles
are parked by customers in a car park on the street after completion of their use. Subsequent users
identify the vehicles via mobile device (app) and use them spontaneously.
Reason for The worldwide Car Sharing market is constantly increasing. In many big and
the medium-sized cities there are already Car Sharing services, hence a consideration of
consideration the abilities required for use is important.
Main mode ☐ Walking
☐ Bicycle
☐ Local Public Transport
☐ Rail
☒ MIT
Types of cities ☒ Urban and agglomeration areas
and ☐ Suburban/urbanised areas
municipalities ☐ Rural areas
Primarily Additional description:
areas Free-floating Car Sharing is primarily based in urban and agglomeration areas where
as station-based Car Sharing is also common in suburban/urbanized areas and can
even be found in rural areas.
Operational In operation in (example cities):
areas
In almost every big and medium-sized city in Europe, as well as in several (and
growing) small towns.

Bundesverband Car Sharing e.V. (n.d.): Begriffsbestimmung. Available at: https://www.Car Sharing.de/alles-ueber-Car
Sharing/ist-Car Sharing/begriffsbestimmung. Accessed: 30 June 2020.
40
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Available in project cities:
☒ Bologna
☒ Brussels
☒ Cagliari
☒ Lisbon
☒ Sofia
☒ Stockholm
☒ Zagreb
Required abilities during use phases
(for detailed overview of abilities see Annex 1 and 2)

Trip planning and procurement of information

Sensory ability

Other
preconditions

Physical ability
Cognitive Ability
Booking (and paying)

Preparation

Cognitive Ability

Sensory ability

C - Ability to read / write (literacy)
C - Ability to understand fare system
C - Ability to communicate adequately (e.g. asking questions,
formulating complains)
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Contractual capability
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access
M - Ability to enter / reach a counter
C - Ability to decide on a service provider
C - Ability to read / write (literacy)
C - Ability to understand fare system
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Contractual capability
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to speak (alternatively: written or sign
language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
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Other preconditions

Getting from point to point

On-trip

Physical ability

Cognitive Ability

Sensory ability

Other preconditions

rebooking, claiming passenger rights

Cancelling,

Additional Activities

Sensory ability

Other preconditions

Cognitive Ability

O - Affinity to use pay system (e.g. credit card, online
payment)
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access
M - Ability to drive a car
M - Ability to drive a 2wheel vehicle (keep balance)
M - Entering a vehicle (overcoming steps or gaps)
M - Leaving a vehicle (overcoming steps or gaps)
M - Physical capability to set or keep in motion
M - Physical fitting to the vehicle (e.g. short legs in large
car or long torso in small car)
C - Ability to read / write (literacy)
C - Ability to follow route
C - Ability to pay due regard to other users
C - Ability to steer a vehicle
C - Ability to understand and operate the system
C - Recognition of the “right” vehicle or area
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
O - Allowance to drive a car (incl. specifics like traffic
rules in different countries)
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to speak (alternatively: written or sign
language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access
C - Ability to communicate adequately (e.g. asking
questions, formulating complains)
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Ability to read / write (literacy)
C - Contractual capability
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Good practice example 1
Operator name BeiAnrufAuto e.V. 41
Operation areas Augsburg, Germany
(selection)
Description Car Sharing operator whose fleet comprises spacy cars especially for use
with wheel chairs.
Optionally, an honorary driver is organized if the user is not able to drive
themselves.
Review of required When self-driving the vehicle, all described abilities are required.
abilities
When making use of the honorary driver, the requirements are reduced
to the cognitive abilities and the physical ability to enter / leave a vehicle.

Good practice example 2
Operator name Share Now 42
Operation areas Denmark, Germany, France, Italy, Netherlands, Austria, Spain, Hungary
(selection)
Description Share Now GmbH is a German joint venture of Daimler AG and BMW. It
was formed from the merger of car2go and DriveNow. It provides oneway point-to-point Car Sharing in urban areas in Europe and North
America. It is one of the largest Car Sharing companies in the world With
over four million registered members and a fleet of over 14,000 vehicles
in 18 cities across Europe. 43
Review of required Since it is a conventional car operator, all listed requirements remain.
abilities

Observations and recommendations
Complexity (Trip Phases)
Car Sharing comprises several aspects: The use of the specific offer, i.e. the rental itself, and driving a car
safely in traffic.

BeiAnrufAuto e.V. (n.d.): Carsharing bei uns lohnt sich! Available at: https://beianrufauto.de/doc/InfoCar Sharing.html.
Accessed: 01 July 2020.
41

42

Sharenow (n.d.): Website. Available at: https://www.share-now.com/de/de/. Accessed: 01 July 2020.

43

Wikipedia (n.d.): Share Now. Available at: https://en.wikipedia.org/wiki/Share_Now. Accessed: 01 July 2020.
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The procurement of information, booking, payment and eventually other activities such as claims are
similar in content and required abilities to the challenges of other mobility systems such as Bike Sharing
or E-Scooter rental. Users must be able to register to a certain operator and often have to have access to
a mobile device with the respective app installed. This requires corresponding physical and sensory
skills. Alternative modes of access such as telephone booking require the ability to hear and speak.
Furthermore, this requires the presence of intellectual abilities to understand the information regarding
fare, content or use of the offer. Since a certain cognitive level is required for safe participation in road
traffic anyway, it could be expected that this is also the case for information processing when booking
shared transport modes. This assumption applies to the Car Sharing described here, which also involves
the possession of a driving license and thus proof of certain skills, as well as to concepts such as EScooters or Bike Sharing, which are described in later chapters.
The requirements to be fulfilled for driving a car are very high and may exclude certain groups of
disabled people, such as blind or severely mentally disabled persons, because they are not allowed to
steer a vehicle and would be a risk to themselves and others.
The use of Car Sharing therefore requires the possession of a driving license. Restrictions may be
imposed for certain types of disabilities. Nevertheless, it is assumed that persons who have a driving
license also possess the intellectual abilities to book the vehicle. This includes basic requirements such
as contractual capability, the intellectual skills to understand the offer and fare structure.
A one-time registration is required. For a specific trip, the requirements for the pre- and post-trip phases
are similar, i.e. information gathering, booking, payment or cancellation. This may require
communication abilities like using a phone, or alternatively mobile devices or apps can be used.
Walking impaired people
Physically disabled people can drive conventional cars themselves, often with the aid of assistive
technologies. In addition to operating the vehicle, which is done with hands and feet, getting in and out
of the car must also be mastered. It may also be necessary to be able to stow walking aids or the like.
The good practice examples revealed that some operators have spacious vehicles in their fleet especially
for this reason. Even people with severe physical disabilities, such as wheelchair users, may be able to
drive a car themselves. However, it may be that this is only possible with special vehicle conversions and
support technologies. Such vehicles are not available in common Car Sharing fleets.
Intellectually disabled persons and those with learning disability or illiteracy
For people with intellectual disabilities, participation in road traffic can be problematic or even an
impossibility. When getting a driving license it is decided on a case-by-case basis whether or not the
person is able to control a vehicle.
Blind and visually impaired people
The sensory requirement to recognise and assess the environment is a basic prerequisite for
participation in road traffic. In this respect it is not possible for blind people to drive a vehicle
themselves, as stated above. For people with impaired vision only, the degree of disability is important
(blindness in one eye, blurred vision). However, eye defects can often be compensated with
conventional visual aids (glasses, contact lenses) or do not represent impairment in terms of traffic
participation (red-green weakness). However, new assistance technologies such as head-up displays
could still provide additional support.
Hearing-impaired and deaf people
Deaf people are allowed to participate in road traffic. There are therefore no restrictions on the use of
the car as such. It is true that for additional information during use, i.e. for wayfinding, asking questions,
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disruption etc., and communication can be necessary. This does not constitute a requirement for the use
of the car as a means of transport. However, the use of e.g. devices with mixed reality could provide
assistance during the trip.
People with speech impairments
With regard to communication, there are relatively few requirements for the regular use of Car Sharing,
because apart from the one-time registration for use and the booking for the current trip, only little
communication should occur during normal use. In this respect, Car Sharing represents a relatively low
barrier for people with speech disorders.

Conclusion
It can be said that the use of Car Sharing is possible for many people with different disabilities. However,
it is linked to the possession of a driving license, which excludes certain types of disabilities from the
outset, such as blind people or people with severe intellectual disabilities. The ability to drive a vehicle is
assessed when the driving license is acquired. Therefore, many of the intellectual and also physical
requirements for people who are allowed to drive a car can be regarded as fulfilled.
Nevertheless, there are barriers for disabled people who are allowed to drive a car. For example, it is
possible that someone may need special equipment for driving due to physical disability, which is not
available in Car Sharing vehicles. Spacious vehicles that allow the use of a wheelchair are also usually
more expensive to rent. The personalisation of services based on assistive technologies, as reported in
D3.4 can make the access to Car Sharing services easier. Furthermore, there is a major potential in
autonomous driving technologies for the use case of Car Sharing since such technologies would facilitate
the use of Car Sharing for further groups of persons with disabilities. See section 3.8 Robotics and
Automation of D3.2 for further opportunities of automation for providing mobility based on intelligent
vehicles.
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E-Scooter Rental (Sharing)
The abilities that are required for the usage of E-Scooter rental services are similar to the ones of Car
Sharing, especially regarding the fact that users have to steer the vehicle themselves. However, EScooter rental relates to other types of vehicles. For this reason, E-Scooter rental is considered here
against the background of the requirements of people with special needs.

Fact Sheet
Description
In the field of micro-mobility, e-scooters represent a very simple and zero-emission mobility
alternative, widespread in most European countries and in America. They are used in urban areas, for
short distance journeys, becoming a complementary means of transport to public transport or the
car, able to overcome the obstacle posed by the last mile.
Known as e-scooters or kick-scooters, these new means of transport make it possible to achieve
sustainable mobility as they offer agile, sustainable, economical travel. They are often used for homework/school trips, therefore for short journeys, integrating well with other transport systems due to
their ease of transport (light and space-saving compared to e-bikes). The rent of e-scooters is
particularly widespread in many cities, as there is a considerable demand for the use of such means,
especially to provide a tourist stimulus, offering a way to visit the city in a fun way, without giving up
the view, which often the traditional transport (taxi, bus, metro) contrasts. Also for private users the
rent of e-scooters has proved to be very successful, allowing them to take advantage of a service
when needed, lowering the costs of purchase and transport in case of private purchase.
E-scooters are used through "free floating" sharing services with pick-up and drop-off at locations
scattered throughout the user area, indicated by the operator, and not always fixed, as for many
sharing services (e.g. car-sharing). The service relies on apps and GPS, thanks to which users can
locate the nearest e-scooter.
The range of the e-scooter is somewhere between 12 and 45 kilometres, with a maximum speed of
around 20 km/h. 44
Depending on the use and location, e-scooters respond to different rules: you have to respect the
rules for cyclists and scooters if you travel on the road (traffic lights, stop, indicate the right and left,
stay on the right side of the lane, speed allowed), or if you travel on the bike path respect the rules for
bikes, and if you travel on the sidewalk have the same rules as pedestrians (stop at traffic lights,
pedestrian crossings, reduced speed). In order for their practice to be really effective and as safe as
possible, it is necessary to follow these few rules of good practice and to adopt a respectful behaviour
to other users.
The e-scooter has been very successful, so much so that many companies were immediately
interested in launching the service also in collaboration with existing transport providers (e.g. Uber)
and private companies that do not deal with mobility in close terms (e.g. Seat, Peugeot). 45, 46
ADAC (16.06.2020): E-Scooter-Test. Available at https://www.adac.de/rund-ums-fahrzeug/tests/elektromobilitaet/e-scootertest/. Accessed: 17 July 2020.
44

45

Seat MO (n.d.): Web Site. Available at: https://www.seat.com/casa-seat/en/mo/homepage.html. Accessed: 17 July 2020.

Peugeot Micro e-Kick (n.d.): Web Site. Available at: https://www.micro-mobility.com/en/products/peugeot-e-kick. Accessed:
17 July 2020.
46

This project has received funding from the European Union’s Horizon 2020 Research and
Innovation Programme Under Grant Agreement no. 875588
45

Reason for E-Scoter rental services are an increasing means of transport that is affordable, flexible
the and ecological. It is foreseeable that these mobility systems get more and more wideconsiderati spread in the future.
on
Main mode ☐ Walking
☒ Local Public Transport
☐ MIT
Types of ☒ Urban and agglomeration areas
cities and ☐ Suburban/urbanised areas
municipaliti ☐ Rural areas
es Additional description:
Primarily
areas

☐ Bicycle
☐ Rail

Operational In operation in (example cities):
areas
Atlanta (USA), Turin (It), Malaga (ES), Paris (Fr), Berlin (De), Singapore (SGP)
Available in project cities:
☐ Bologna
☒ Brussels
☐ Cagliari
☒ Lisbon
☒ Sofia
☒ Stockholm
☒ Zagreb
Required abilities during use phases
(for detailed overview of abilities see Annex 1 and 2)

Trip planning and procurement of
information

Preparation

Cognitive Ability

Sensory ability

Other preconditions

C - Ability to read / write (literacy)
C - Ability to understand fare system
C - Ability to communicate adequately (e.g. asking
questions,
formulating complains)
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Contractual capability
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
O - Affinity to use a mobile app or a booking engine
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O - Affinity to use a phone
O - (Safe) Internet access

Booking (and paying)

Cognitive Ability

Sensory ability

Other preconditions

Getting from point to point

On-trip

Physical ability

Cognitive Ability

Cancelling, rebooking,
claiming passenger

Additional Activities

Sensory ability
Sensory ability

Other preconditions

C - Ability to decide on a service provider
C - Ability to read / write (literacy)
C - Ability to understand fare system
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Contractual capability
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
O - Affinity to use pay system (e.g. credit card, online
payment)
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access
M - Ability to drive a 2wheel vehicle (keep balance)
M - Entering a vehicle (overcoming steps or gaps)
M - Leaving a vehicle (overcoming steps or gaps)
M - Physical capability to set or keep in motion
M - Physical fitting to the vehicle (e.g. short legs in large
car or long torso in small car)
C - Ability to read / write (literacy)
C - Ability to follow route
C - Ability to pay due regard to other users
C - Ability to steer a vehicle
C - Ability to understand and operate the system
C - Recognition of the “right” vehicle or area
S - Ability to see
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
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Cognitive Ability

O - (Safe) Internet access
C - Ability to communicate adequately (e.g. asking
questions, formulating complains)
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Ability to read / write (literacy)
C - Contractual capability

Good practice example 1
Operator name Lime 47
Operation areas (selection) America, Europe, Chile, Brazil, Israel, New Zealand
*each country contains numerous cities, only the State has been indicated
Description Lime offers users smart and affordable mobility by using e-scooters. The
aim is to reduce dependence on private car for short distance
transportation. It is used in large and medium-sized cities, but it is also
well suited for historical centers. In addition, Lime has also spread the
means of transport in campuses, as they offer a rapid system of
movement for short distances, in a safe, clean and fast way.
Users can book e-scooter by App, choosing the e-scooter closer.
Review of required abilities Ability to write and read,
Ability to use a mobile app or a booking engine or alternatively ability to
use a phone,
Ability to get on/get off the vehicle,
Contractual capability,
Cognitive ability to plan the routing,
Mobility to reach station or rental point.

47

Lime (n.d.): Electric scooter sharing. Available at: https://www.li.me/electric-scooter. Accessed: 01 July 2020.
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Good practice example 2
Operator name Helbitz Go 48
Operation areas (selection) Usa, Italy, France, Switzerland, Spain, Serbia, Singapore
Description HelbizGO provides intra urban transportation solution directly integrated
into the Helbiz platform that allows users to instantly rent and unlock escooters from their smartphone and simply leave them by the curb side
when finished.
Review of required abilities Ability to write and read
Ability to use a mobile app or a booking engine or alternatively ability to
use a phone
Ability to get on/get off the vehicle
Cognitive ability to plan the routing
Mobility to reach station or rental point
Contractual capability

Observations and recommendations
Complexity (Trip Phases)
The use of E-Scooter sharing comprises multiple challenges like the use of a certain offer, i.e. the rental
itself, the driving of the E-Scooter and the safe use in traffic.
The procurement of information, booking, payment and eventually other activities such as claims are
similar in content to the challenges of other sharing concepts and have already been described in the
chapter “Car Sharing”. The special feature of E-Scooter is the independent driving of the vehicle, which
requires mastery of the traffic rules and perception of the environment and situation, and above all the
driving of the E-Scooter itself, i.e. understanding and handling of the vehicle (use of elements, controls
and display) and mastery of the driving dynamics (acceleration, braking, cornering). Thus, this mobility
system also places physical demands on users, such as the necessary strength to control the vehicle and
to hold on as well as a sense of balance. The fact that the E-Scooter is electrically propelled reduces the
need to power the vehicle by foot, like a conventional kick scooter. However, a certain amount of body
control remains necessary to master the driving dynamics.
Walking impaired people
With certain physical restrictions, such as on the arms or legs, or even with a lack of physical control or a
weakened sense of balance, the use of E-Scooters prohibits itself. This is a fundamental requirement
which cannot be overcome by assistive technologies when talking about self-driving an E-Scooter in the
sense described herein. Also for persons which have difficulties to stand for a longer time E-Scooter
might pose challenges due to the lack of a seat.

48

HelbizGO (n.d.): Website. Available at: https://helbiz.com/go. Accessed: 01 July 2020.
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Intellectually disabled persons and those with learning disability or illiteracy
For people with intellectual disabilities, participation in road traffic can be problematic, depending on
the level of impairment. When getting a driving license, which is however not required for renting an EScooter, it is decided on a case-by-case basis whether the ability to control a vehicle is present. Thus, if a
Intellectually disabled persons holds a driving license, the basic requirement for driving other vehicles
like E-Scooters should be met. As this is not a prerequisite for E-Scooter usage, this indication is not
always at hand. If the basic intellectual requirements are not met, it seems difficult to compensate for
this with assistive technologies.
Blind and visually impaired people
The sensory requirement to recognise and assess the environment is a basic prerequisite for
participation in road traffic. In this respect it is not possible for blind people to drive a vehicle
themselves. For people with impaired vision only, the degree and type of disability (blindness in one eye,
blurred vision) is decisive for the question whether someone can drive a vehicle or not. However, eye
defects can often be compensated with conventional visual aids (glasses, contact lenses) or do not
represent a restriction for traffic participation (red-green weakness).
Hearing-impaired and deaf people
Deaf people are allowed to participate in road traffic. There are therefore no restrictions on the use of
the E-Scooter as such. It is true that for additional information during use, i.e. for wayfinding, asking
questions, etc., communication can be necessary. However, this does not constitute a specific
requirement for the use of the E-Scooter. Here assistive devices e.g. based on augmented or mixed
reality could provide assistance during the trip.
People with speech impairments
With regard to communication, there are relatively few requirements for the use of E-Scooters, because
apart from the one-time registration for use and the booking for the current trip, very little
communication should occur during normal use.

Conclusion
The use of e-scooters is reserved for users who meet certain physical requirements and have the
intellectual capacity to participate independently in road traffic. It is therefore not possible to make this
means of transport completely barrier-free, even with assistance technologies. For those who are able
to use it, e-scooters offer many opportunities to increase their own mobility and to move around the
city. For the first and last mile, too, e-scooters are an advantageous means of transport.
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Bike Sharing
The aforementioned characteristics of Car Sharing and E-Scooter rental apply for Bike Sharing as well.
For this reason, the specified abilities that are required for the usage of Bike Sharing are considered
here.

Fact Sheet
Description
Bike Sharing is a public bicycle rental. Bicycles can be rented from various providers for a fee and
returned after use. Booking and payment is usually done online or via an app.
There is a multitude of providers with different offers:
•
•
•

station-based or free floating
conventional bicycles or e-bikes
different billing rates

Rental bikes have several advantages: They are available at many destinations without having to carry
your own bike on public transport, e.g. if used for the last mile. One does not need to own a bike
which has to be maintained and serviced. Furthermore, one does not have to worry about the theft of
an own bike.
Reason for
the
considerati
on

There are Bike Sharing services available in nearly every bigger city. The variety of
offers is huge and still growing. Bikes are an environmentally friendly means of
transport and therefore are attractive to a growing number of people. With the
increasing availability of cycle paths, the use of bicycles influences the design of road
space in the urban environment (also see Section “
(Rapid) cycle lanes”).

Main mode ☐ Walking
☒ Bicycle
☐ Local Public Transport
☐ Rail
☐ MIT
Types of ☒ Urban and agglomeration areas
cities and ☐ Suburban/urbanised areas
municipaliti ☐ Rural areas
es Additional description:
Primarily
areas
Operational In operation in (example cities):
areas
almost every bigger city
Available in project cities:
☒ Bologna
☒ Brussels
☒ Cagliari
☒ Lisbon
☒ Sofia
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☒ Stockholm
☒ Zagreb

Required abilities during use phases
(for detailed overview of abilities see Annex 1 and 2)

Preparation

Trip planning and procurement of information

Cognitive Ability

Sensory ability

Other preconditions

Booking (and paying)

Cognitive Ability

Sensory ability

Other preconditions

C - Ability to read / write (literacy)
C - Ability to understand fare system
C - Ability to communicate adequately (e.g. asking
questions, formulating complains)
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Contractual capability
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access
C - Ability to decide on a service provider
C - Ability to read / write (literacy)
C - Ability to understand fare system
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Contractual capability
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
O - Affinity to use pay system (e.g. credit card, online
payment)
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access
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Getting from point to point

On-trip

Physical ability

Cognitive Ability

Cancelling, rebooking, claiming passenger rights

Additional Activities

Sensory ability

Other preconditions

Cognitive Ability

M - Ability to drive a 2wheel vehicle (keep balance)
M - Entering a vehicle (overcoming steps or gaps)
M - Leaving a vehicle (overcoming steps or gaps)
M - Physical capability to set or keep in motion
M - Physical fitting to the vehicle (e.g. short legs in large
car or long torso in small car)
C - Ability to read / write (literacy)
C - Ability to follow route
C - Ability to pay due regard to other users
C - Ability to steer a vehicle
C - Ability to understand and operate the system
C - Recognition of the “right” vehicle or area
S - Ability to see
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access
C - Ability to communicate adequately (e.g. asking
questions, formulating complains)
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Ability to read / write (literacy)
C - Contractual capability
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Good practice example 1
Operator name Van Raam 49
Operation areas Varsseveld (Eastern part of the Netherlands) and more than 20 rental
(selection) points in the Netherlands and Germany
Description Not Specialized in electric wheel chair bikes; bikes must be picked up
from and returned to the rental points.
Review of required Due to special (e-)bikes almost all physical disabilities can be overcome.
abilities
The physical ability to ride a bicycle (e.g. keeping balance, pedaling,
braking) is not required, since a combination of wheelchair and a towing
facility or the use of hand bikes are provided.
All cognitive requirements (understanding the system, reading, writing,
steer a vehicle) remain necessary.

Good practice example 2
Operator name www.e-bike-radtouren.de 50
Operation areas Southern Germany (Donau / City of Straubing)
(selection)
Description Barrier-free active holiday - cycling tour with an e-handbike or E-PILOT
and an e-bike or e-wheelchair transport bike 51
Review of required Due to special (e-)bikes almost all physical disabilities can be overcome.
abilities
The physical ability to ride a bicycle (e.g. keeping balance, pedaling,
braking) is not required, since a combination of wheelchair and a towing
facility or the use of hand bikes are provided.
All cognitive requirements understanding the system, reading, writing,
steer a vehicle) remain necessary.

49

Vanraam (n.d.): Website. Available at: https://www.vanraam.com/en-gb. Accessed: 01 July 2020.

www.e-bike-radtouren.de (n.d.): Radreisen im Bayerischen Wald für Genussradler und junge Familien. Available at: www.ebike-radtouren.de. Accessed: 01 July 2020.
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www.e-bike-radtouren.de (n.d.): Barrierefreier Aktivurlaub. Available at: https://www.e-bikeradtouren.de/reiseangebote/barrierefreier-aktivurlaub. Accessed: 01 July 2020.
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Observations and recommendations
Complexity (Trip Phases)
The use of Bike Sharing comprises of several challenges: the use of the specific offer, i.e. the rental itself;
the physical driving of the bike; and the safe use in traffic.
The procurement of information, booking, payment and eventually other activities such as claims are
similar in content to the challenges of other mobility systems such as Car Sharing or E-Scooter rental.
The special feature of this means of transport, which specifically will be discussed below, is the
independent driving of the vehicle, which requires mastery of the traffic rules and perception of the
environment and situation, and above all the driving of the bicycle, i.e. the physical effort of pedalling
and mastery of the driving dynamics (acceleration, braking, cornering). Thus, this mobility system, unlike
most of the other systems described here, also places physical demands on users, such as strength or
sense of balance. The use of e-bikes reduces the need to power the bike yourself. However, a certain
amount of body control remains necessary to master the driving dynamics.
Walking impaired people
With certain physical restrictions, such as on the arms or legs, or even if you lack physical control,
normal bicycles cannot be used. For many of these physical disabilities, however, there are special types
of bicycles, such as tricycles, which reduce the demands on balance, hand-powered bicycles, which
relieve the strain on the legs, e-bikes, which do not require any physical effort for propulsion, or special
forms, which are coupled to a wheelchair. Technical aids for the use of bicycles therefore exist for
physically disabled people.
Intellectually disabled persons and those with learning disability or illiteracy
For people with intellectual disabilities, participation in road traffic can be problematic. When getting a
driving license, which is however not required for cycling, it is decided on a case-by-case basis whether
the ability to control a vehicle is present. Thus, if an intellectually disabeled person has a driving license,
the basic requirement for driving a bicycle should be met. However, as this is not necessary for cycling,
this indication cannot always be used. If the basic intellectual requirements are not met, it seems
difficult to compensate for this with assistive technologies.
Blind and visually impaired people
The sensory requirement to recognise and assess the environment is a basic prerequisite for
participation in road traffic. In this respect it is not possible for blind people to drive a vehicle
themselves. This also applies to the use of bicycles. For people with impaired vision only, the degree of
disability is important (blindness in one eye, blurred vision). However, eye defects can often be
compensated with conventional visual aids (glasses, contact lenses) or do not represent a restriction for
traffic participation (red-green weakness).
Hearing-impaired and deaf people
Deaf people are allowed to participate in road traffic. There are therefore no restrictions on the use of
the bicycle as such. It is true that for additional information during use, i.e. for wayfinding, asking
questions, etc., communication is necessary. However, this does not constitute a requirement for the
use of the bicycle as a means of transport. However, the use of e.g. devices with mixed reality could
provide assistance during the trip.
People with speech impairments
With regard to communication, there are relatively few requirements for the use of Bike Sharing,
because apart from the one-time registration for use and the booking for the current trip, very little
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communication should occur during normal use. In this respect, cycling represents a relatively low
barrier for people with speech disorders.

Conclusion
It can be stated that conventional Bike Sharing is not suitable for physically disabled persons who lack
the strength and body control to drive the bike themselves. As the selected practical examples show,
there are other offers that are designed to meet physical disabilities through special bicycles. However,
these are individual cases on a small scale and their availability cannot be compared with the mass
offers of the large providers.
The challenge of steering the bicycle responsibly in traffic requires certain sensory and cognitive
abilities. Since the use of bicycles does not require a driving license, the acquisition of which must meet
these requirements, it is the user's own responsibility to assess the existence of these abilities.
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(Rapid) cycle lanes
Special features of bike infrastructure are dedicated (rapid) cycle lanes. Those lanes enable cyclists to
ride on segregated areas and, in case of exclusive use by bicycles, with higher velocities than in mixed
traffic. For the usage of cycle lanes specific abilities are necessary.

Fact Sheet
Description
Cycle lanes are forms of bikeways 52 or cycleways where lanes on roadways are made available for
cyclists only. In the United Kingdom, an on-road cycle lane can be firmly restricted to cycles (marked
with a solid white line, entry by motor vehicles is prohibited) or advisory (marked with a broken white
line, entry by motor vehicles is permitted).
In the United States, a designated bicycle lane 53 or class II bikeway 54 is always marked by a solid white
stripe on the pavement and is for 'preferential use' by bicyclists.
There is also a class III bicycle route, which has roadside signs suggesting a route for cyclists, and
urging sharing the road. A class IV separated bike way54 is a bike lane that is physically separate from
motor traffic and restricted to bicyclists only.
In addition to road markings, dedicated cycle paths can also have their own traffic signs, such as those
recently introduced in Germany in April 2020.
Alternative cycle routes are also available in some settings where the pathways have been created in
parallel with traditional roadways, such routes have been developed in new towns and developments
as part of an integrated transport approach.
According to a 2019 study 55, cities with separated bike lanes had 44% fewer road fatalities and 50%
fewer serious injuries from crashes. The relationship was particularly strong in cities were bike lanes
were separated from car lanes with physical barriers. Research published in 2020 56 showed insights
from communities where on-road cycling for transportation is less common, particularly in the
Southeast U.S. and reported that potential bikers say separated bike lanes would make them more
likely to participate in active transportation.
For people with a physical disability, adapted bicycles offer an accessible form of personal mobility
and physical exercise. The design of adapted bicycles often seats the rider lower than other forms of
bicycle and segregated routes help protect both safety and mobility.
Reason for (Rapid) cycle lanes, and cycle lanes more broadly offer safe routes and transport for
Wikipedia (n.d.): Cycling infrastructure. Bikeways. Available at:
https://en.wikipedia.org/wiki/Cycling_infrastructure#Bikeways. Accessed: 30 June 2020.

52

Wikipedia (n.d.): Manual on Uniform Traffic Control Devices. Available at:
https://en.wikipedia.org/wiki/Manual_on_Uniform_Traffic_Control_Devices. Accessed: 30 June 2020.

53

Wikipedia (n.d.): California Department of Transportation. Available at:
https://en.wikipedia.org/wiki/California_Department_of_Transportation. Accessed: 30 June 2020.

54

Marshall, W.; Ferenchak, N. (2019): Why cities with high bicycling rates are safer for all road users. In: Journal of Transport &
Health (13).

55

56 National Academies of Sciences, Engineering, and Medicine (2020): Bicyclist Facility Preferences and Effects on Increasing
Bicycle Trips. In: The National Academies Press. Available at: https://doi.org/10.17226/25792. Accessed: 01 July 2020.
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the people with some disabilities especially where cost of other forms of transport
consideratio including public transport is prohibitive. Adapted bicycles are available for people
n with a disability and safe or rapid lanes make such options more attractive to users.
Disabled people are twice as likely as non-disabled people to be physically inactive,
resulting in shorter average life expectancies. As the majority of disabled people are
elderly (and therefore at greater risk of developing health conditions), and the
number of people aged 65+ expected to increase by 12% between 2015 and 2020
there are good arguments for the development of transit systems that support a
healthy lifestyle. 57
Disabled people tend to be more reliant for regular travel on driving or being driven
and are much more likely to be socially isolated with smaller support networks than
non-disabled people. Cycling is a popular social activity and is not dependent upon a
support network.
Main mode ☐ Walking
☐ Local Public Transport
☐ MIT
Types of ☒ Urban and agglomeration areas
cities and ☒ Suburban/urbanised areas
municipalitie ☒ Rural areas
s Additional description:
Primarily
areas

☒Bicycle
☐ Rail

Operational In operation in (example cities):
areas
Bike lanes are found predominantly in urban areas where traffic congestion and
safety make such lanes a preferred option. Even within small towns and villages some
forms of bike lane may be found for use as required in narrow streets.
Available in project cities:
☒ Bologna
☒ Brussels
☒ Cagliari
☒ Lisbon
☒ Sofia
☒ Stockholm
☒ Zagreb

UK House of Commons (n.d.): Challenges of an ageing population. Available at:
https://www.parliament.uk/business/publications/research/key-issues-parliament-2015/social-change/ageingpopulation/#:~:text=Between%202015%20and%202020%2C%20over,by%2040%25%20(7%2C000). Accessed 17 July
2020.
57
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Required abilities during use phases

Trip planning and
procurement of
Booking (and
paying)

Preparation

(for detailed overview of abilities see Annex 1 and 2)
(Ability to plan route to preferred destination)

N/A

Getting from point to point
Cancelling, rebooking,
claiming passenger

Additional Activities

On-trip

Physical ability

Cognitive Ability

M - Ability to drive a 2wheel vehicle (keep balance)
M - Entering a vehicle (overcoming steps or gaps)
M - Leaving a vehicle (overcoming steps or gaps)
M - Physical capability to set or keep in motion
M - Physical fitting to the vehicle (e.g. short legs in large
car or long torso in small car)
C - Ability to read / write (literacy)
C - Ability to follow route
C - Ability to pay due regard to other users
C - Ability to steer a vehicle
C - Ability to understand and operate the system
C - Recognition of the “right” vehicle or area

N/A
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Good practice example 1
Operator
name

Milton Keynes Redways 58

Operation
areas
(selection)

Milton Keynes (UK)

Description The Milton Keynes Redways are a network of over 270 km of safe paths surfaced with
red tarmac across the city of Milton Keynes for use by cyclists and walkers. They offer
routes away from traffic and are ideal for children or novice cyclists to ride safely and
build their confidence. 59, 60
The Redways are for use by pedestrians and cyclists of all ages and levels of experience,
including people with prams, pushchairs and those in wheelchairs. All motor vehicles including mopeds and motorcycles are prohibited by law from using Redways with the
exception of authorised vehicles, such as emergency and maintenance vehicles. Users
of powered wheelchairs and mobility scooters are permitted to use the redways
When a Redway crosses a road, the road user has priority over the Redway user.
Redway users must give way to road users.
Milton Keynes is a town in the UK that was developed in 1967. It was unusual in that it
was designed on a grid-based road system typical of road planning in the US. A system
of shared paths for pedestrians and cyclists was grafted on to the Master Plan after the
basic 1km grid road layout had been fixed and development had already started. The
initial assumption was that cyclists would use quieter residential streets and pedestrian
underpasses (which they were not legally permitted to traverse) to bypass main roads.
However, it was later realized that it was unrealistic for cyclists to take less direct routes
to reach their destination and the authorities decided to allow cyclists shared use of the
pedestrian paths. Work was undertaken to upgrade them into what became known as
the ‘Redways’. The aim was ‘to show for the first time, on a city-wide scale, how travel
for pedestrians and cyclists can be made convenient, safe and pleasant. Above all,
accidents involving pedestrians and cyclists – particularly children – should be greatly
reduced’ 61.
Review of For the usage of the Redways especially abilities like navigation, the ability to control
required
and steer vehicle (cycle), the ability to follow instructions and the ability to pay due
abilities
regard to other users are required.

Destination Milton Keynes (n.d.): Milton Keynes Redways. Available at: http://www.destinationmiltonkeynes.co.uk/What-todo/Sports-and-Activities/Cycling-in-Milton-Keynes/Milton-KeynesRedways#:~:text=Milton%20Keynes%20Redways,Milton%20Keynes%20has%20to%20offer. Accessed: 01 July 2020.
58

59

The Parks Trust (n.d.): Cycling. Available at: https://www.theparkstrust.com/activities/cycling/ Accessed: 01 July 2020.

Cycling weekly (n.d.): Readers’ Rides: Thoroughly modern Milton Keynes. Available at:
https://www.cyclingweekly.com/archive/readers-rides-thoroughly-modern-milton-keynes-6579. Accessed: 01 July 2020.

60

Milton Keynes Development Corporation (1980): A future for Redways. Available at:
http://www.cyclecraft.co.uk/digest/redway.html#note1. Accessed: 17 July 2020.
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Good practice example 2
Operator name Cycling Copenhagen
Operation areas Copenhagen - Denmark 62
(selection)
Description Cycling Copenhagen created an app which provides an offline map over
the city and an overview over the nicest spots to eat, go out or
experience the city. The App has been replicated in many forms in the
city including apps from Bike hire/sharing providers.
Cycling has become so popular in the city that the city is installing
electronic information panels along its bike lanes to help prevent
congestion.
Copenhagen’s city government reported in early July 2019 that 62% of its
residents are now commuting to work or school by bike — an increase
from 52% in 2015 and 36% in 2012, when the City Council launched a 14year-plan to improve the quality, safety and comfort of cycling. Those
bikers pedal an estimated total of 800,000 miles a day. According to local
reports, there are more bikes (675,000) than people in Copenhagen, and
five times as many bicycles as cars.
The cycle routes in Copenhagen are also used by people in wheelchairs
and mobility scooters as a means of avoiding pedestrians and avoiding
many curbs and bollards that are embedded on walkways for those that
are walking.
Further Information can be found under
http://www.copenhagenize.com/2011/06/pain-and-pleasure.html
https://cyclingwithoutage.org/
Review of required For the usage of the Copenhagen Cycle lanes especially abilities like
abilities navigation, the ability to control and steer vehicle (cycle), the ability to
follow instructions and the ability to pay due regard to other users are
required.

Cycling Embassy of Denmark (n.d.): Good Better Best - The City of Copenhagen’s Bicycle strategy 2011-2025. Available at:
http://www.cycling-embassy.dk/2012/01/20/good-better-best-the-city-of-copenhagens-bicycle-strategy-2011-2025/.
Accessed: 01 July 2020.
62
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Observations and recommendations
Cycle paths as such do not place any particular demands on use in terms of the structuring used
according to trip phases. The challenge is to ride a bicycle, independently from the dedicated
infrastructure. For the use of bicycles as a means of transport, please refer to the section "Bike Sharing".

Conclusion
It can be concluded that the creation of cycle paths can make cycling more attractive and safer than
cycling on the road in general, but also for disabled people. Especially with segregated lanes, many
situations are avoided which can lead to uncertainty and thus discourage the use of a bicycle. For
example, elderly people may not dare to cycle in normal road traffic. Cycle paths can therefore help to
improve the quality of life of disabled people.
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Urban Ropeway
Urban ropeways are an increasingly established Mobility System, especially in areas with high density
and metropolitan areas. It is foreseeable that Ropeways will play an increasingly important role in the
future of mobility, hence the discussion around use possibilities by and for people with special needs is
necessary.

Fact Sheet
Description
Urban ropeways are cabins running on elevated steel ropes above ground from one station to
another. They can be used for bridging horizontal distances as well as overcoming horizontal
differences.
Ropeways are well known from mountainous regions, where they have been used for a long time to
transport people and material from the valley to the top station. They are also increasingly used as
means of transport in urban areas. 63 The growing demand has several reasons: It is a means of
transport that, due to its elevated operation, relieves ground traffic on roads. It is relatively fast and
inexpensive to build. Compared to other transport systems like tram, metro, bus lanes etc. the land
use is comparably small. 64
Ropeways can connect two points as direct line, which is, especially in cities, a huge advantage
compared to the often long detours of public road transport. The specific emissions are significantly
lower than for other modes of transport. The cabins run in automated operation, which is, compared
to most public transport vehicles, a huge cost saving potential.
Funicular railways are not considered here as they operate in a different way and have different
properties.
Reason for Urban ropeways have a high potential for urban areas with high traffic volumes, as
the they deliver an innovative and sustainable solution to reduce ground traffic.
considerati
on
Main mode ☐ Walking
☒ Local Public Transport
☐ MIT
Types of ☒ Urban and agglomeration areas
cities and ☐ Suburban/urbanised areas
municipaliti ☐ Rural areas

☐ Bicycle
☐ Rail

Leitner Ropeways (n.d.): Ropeways as means of public transport in cities. Available at: https://www.leitnerropeways.com/en/application-areas/urban/. Accessed: 30 June 2020.
63

Monheim, H. (2017): Urbane Seilbahnen – Neue Wege für die Mobilität in Städten. In: OITAF Weltkongress 2017. Available at:
http://www.oitaf.org/Kongress%202017/Referate/Monheim%20Heiner%20ppt%20dt.pdf. Accessed: 30 June 2020.
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es Additional description:
Primarily
areas
Operational In operation in (example cities):
areas
Berlin, London
Available in project cities:
☐ Bologna
☐ Brussels
☐ Cagliari
☒ Lisbon (Telecabine Lisboa)
☐ Sofia
☐ Stockholm
☐ Zagreb
Required abilities during use phases
(for detailed overview of abilities see Annex 1 and 2)
Trip planning and procurement of information
Booking (and paying)

Preparation

Cognitive Ability

Sensory ability

Other preconditions

Physical ability
Cognitive Ability

Sensory ability

C - Ability to read / write (literacy)
C - Ability to understand fare system
C - Ability to communicate adequately (e.g. asking
questions, formulating complains)
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Contractual capability
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
M - Ability to enter / reach a counter
C - Ability to decide on a service provider
C - Ability to read / write (literacy)
C - Ability to understand fare system
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Contractual capability
S - Ability to see
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Other preconditions

Getting from point to point
Cancelling, rebooking, claiming passenger rights

Additional Activities

On-trip

Physical ability

Cognitive Ability

Sensory ability

Other preconditions

Cognitive Ability

S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
O - Affinity to use pay system (e.g. credit card, online
payment)
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access
M - Entering a vehicle (overcoming steps or gaps)
M - Leaving a vehicle (overcoming steps or gaps)
M - Physical capability to set or keep in motion
M - Physical fitting to the vehicle (e.g. short legs in large
car or long torso in small car)
C - Ability to read / write (literacy)
C - Ability to follow route
C - Ability to pay due regard to other users
C - Ability to steer a vehicle
C - Ability to understand and operate the system
C - Recognition of the “right” vehicle or area
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access
C - Ability to communicate adequately (e.g. asking
questions, formulating complains)
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Ability to read / write (literacy)
C - Contractual capability
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Good practice example 1
Operator name IGA Ropeway Berlin 65
Operation areas Berlin
(selection)
Description The ropeway was built for the Internationale Gartenausstellung 2017
(IGA 2017), an international horticultural exhibition. It has a length of
1.58 km and crosses the formal exhibition area, which is now a
recreation park. 66
Review of required The access to the cable car cabins is at ground level, so that wheelchair
abilities users can easily get on and off. The staff of the cable car is available for
assistance. The gondola can be stopped for disabled people entering or
leaving (otherwise the gondola slowly moves forward during
embarkation and disembarkation). 67
Reduced fare for disabled persons with a disability degree of more than
50%.
All cognitive requirements (understanding the system, reading, writing)
remain necessary.

Leitner Seilbahn Berlin (n.d.): Berlin von oben erleben. Available at: https://www.seilbahn.berlin/de/berlin-von-obenerleben.html. Accessed: 01 July 2020.
65

66

Wikipedia (n.d.): IGA Cable Car. Available at: https://en.wikipedia.org/wiki/IGA_Cable_Car. Accessed: 30 June 2020.

Seilbahn Berlin (n.d.): Seilbahn Gärten der Welt, Berlin. Available at: https://www.seilbahn.berlin/de/berlin-von-obenerleben/haeufig-gestellte-fragen.html. Accessed: 30 June 2020.
67
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Good practice example 2
Operator name
Operation
(selection)

Emirates Air Line (Cable Car) Royal Docks, operated by Transport for
London (TfL) 68
areas London

Description

The Emirates Air Line is an urban ropeway across the River Thames in
London, England. It connects the stations Emirates Greenwich Peninsula
and Emirates Royal Docks. The service opened on 28 June 2012 69.
There is an access guide which describes in detail the measures
undertaken for barrier-free usage 70 like height of the counter, hearing
assistance system, trained staff, availability and type of lifts to bypass
steps, width of doors, dimensions and weight of wheel chairs to be
carried, audio-visual commentary plays etc.

Review
abilities

of

required The access to the ropeway seems quite easy for people with walking
disability or confined to a wheelchair. There is also audio assistance and
information available to support blind people. The fare system is simple.

Observations and recommendations
Complexity (Trip Phases)
Urban ropeways are a means of transport in which the user does not have to drive the vehicle himself.
They also run on fixed routes from which you cannot deviate for technical reasons. Changed routes, for
example due to detours, therefore do not occur. Thus, a trip with an urban ropeway as a means of
transport is relatively less complex to plan and use.
Nevertheless, users must be able to meet the requirements that arise during planning, ticket purchase,
access and departure of the means of transport, as well as any requirements that may arise afterwards.
Walking impaired people
People with physical disabilities, who are dependent on assistants or wheelchairs for example, can use
urban ropeways relatively well. The barriers here lie in the execution of the journey, i.e. in access to the
system and its use. In the practical examples researched, it became apparent that access, entry and exit
can be made barrier-free for this type of disability by means of ground level access, sufficiently wide
doors, bypassing stairs and, if necessary, stopping the gondola for entry and exit.

68

Emirates Air Line (n.d.): Website. Available at: https://www.emiratesairline.co.uk. Accessed: 01 July 2020.

Emirates Air-line (2012): Emirates Air Line to open to passengers from end June. Press Release, 18 June 2012. Available at:
https://www.emiratesairline.co.uk/media/1160/emirates_airline_june.pdf. Accessed: 30 June 2020

69

AccessAble (n.d.): Emirates Air-line (Cable Car) Greenwich Peninsula. Available at: https://www.accessable.co.uk/royalborough-of-greenwich/access-guides/emirates-air-line-cable-car-greenwich-peninsula#2fd29cb2-93ab-2945-90af77380ced9020. Accessed: 30 June 2020
70
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Intellectually disabled persons and those with learning disability or illiteracy
Intellectually impaired persons or persons with learning disabilities already need assistance in preparing
the trip. The fact that this means of transport only travels on fixed routes and usually stops at few
stations makes it relatively uncomplicated compared to other means of transport. Nevertheless, the
principle of use, the fare system or localisation must be understood and contractual capability must
exist. In order to make such a journey unaccompanied, assistance appropriate to the degree of disability
must therefore be provided. In order to provide technological support here, assistance systems with
artificial intelligence could be used to assist in the implementation of the booking or augmented reality
for wayfinding. Potential assistive technologies are described in detail in TRIPS Deliverable report D3.4.
Blind and visually impaired people
Blind and visually impaired people need a suitable presentation of the information for preparation and
booking as well as in the follow-up to the journey. Here, supporting technologies can provide language
assistants in addition to adaptable font sizes or the provision of information in braille. For access to and
from the system and during the trip, blind people need markings to find their way. In the future, voicebased systems for indoor navigation could provide support here.
Hearing-impaired and deaf people
Deaf people should have relatively low barriers using the system as most information exchange is
realized visually. This applies for all phases of the usage. The exception is service disruptions, when
verbal announcements are made.
People with speech impairments
Communication may be necessary in all phases of the trip. Therefore, people with sensory and linguistic
limitations need support here, even if the means of transport drives independently. Persons with speech
impairment, in extreme cases mute people, may have difficulties in preparing and following up on the
trip, unless they can use media that handle written requests, such as apps or websites. However, as this
is now widely available, this barrier appears to be comparably low. During the journey, if e.g. questions
arise or in order to draw attention to problems, this is problematic, since most of the fellow travellers or
even the service personnel do not know sign language. However, this is a general problem, which is not
specific to the urban ropeways transport system, but to the everyday life of people with this disability.

Conclusion
In summary, it can be said that urban ropeways have comparable barriers to use as most common public
transport systems. Since they are usually single lines or very small networks, the complexity of finding
your way around is comparatively manageable. Nevertheless, the system makes demands on users they
might not be able to fulfill without the use of assistance technologies.
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Mobility Hub
Mobility hubs serve as a link of different mobility systems and enable users to create intermodal trips by
changing from one mobility system to another. For this reason, Mobility hubs combine several
characteristics of mobility systems.

Fact Sheet
Description
Mobility Hubs, also called Move Hubs, Mobihubs, intermodal Hubs, City-Hubs, Mobility Point,
Transport Hubs or Smart Hubs, are structures where several modes of transportation are combined.
Mobility Hubs can be used as transfer points for trips. 71 Mobility Hubs can be considered as intelligent
stops and junctions to start, continue and end a travel chain.
They are providing last-mile connectivity. 72 Mobility Hubs are nodes bring together integrated
mobility services. 73 These include for example public transport, bike share stations, car share facilities,
taxi services or on-demand shuttle services.72 Additional services are conceivable, like storage for
bicycles or luggage, WI-FI service, repair and cleaning facilities, parcel counters or retail stores.72
But Mobility Hubs not always have to be physical structural facilities or buildings. There are also
virtual Mobility Hubs conceivable. These then consist of a real-time disposition and information,
which includes all modes.
Reason for
the
considerati
on

One of the main characteristics of Mobility Hubs is the provision of a wide variety of
mobility solutions with a high degree of flexibility. To make sure that people with
reduced mobility are able to benefit from this integrated service, it is necessary to
investigate the required physical or cognitive abilities during use phases.

Main mode ☒ Walking
☒ Local Public Transport
☒ MIT
Types of
cities and
municipaliti
es

☒ Bicycle
☒ Rail

☒ Urban and agglomeration areas
☐ Suburban/urbanised areas
☐ Rural areas
Additional description:

Primarily
areas

Wikipedia (n.d.): Metrolinx mobility hubs. Available at: https://en.wikipedia.org/wiki/Metrolinx_mobility_hubs. Accessed: 30
June 2020.
71

Urban Design Studio (n.d.): Mobility Hubs. A Reader’s Guide Available at:
http://www.urbandesignla.com/resources/docs/MobilityHubsReadersGuide/lo/MobilityHubsReadersGuide.pdf. Accessed: 30
June 2020.
72

San Diego Forward (n.d.): Mobility Hubs. Available at: https://www.sdforward.com/mobility-planning/mobilityhubs.
Accessed: 30 June 2020.
73
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Operational In operation in (example cities):
areas
Berlin, Hamburg, Vienna, London
Available in project cities:
☒ Bologna
☐ Brussels
☐ Cagliari
☐ Lisbon
☐ Sofia
☐ Stockholm
☐ Zagreb
Required abilities during use phases
(for detailed overview of abilities see Annex 1 and 2)

Trip planning and procurement of
information

C - Ability to read / write (literacy)
C - Ability to understand fare system
C - Ability to communicate adequately (e.g. asking
questions, formulating complains)
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Contractual capability
Sensory ability
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
Since with Mobility Hubs, different mobility systems are combined, a general
description of the requirements is not reasonable. For this reason, some examples are
listed here that occur in many cases, but are not all fully necessary to use individual
services of a Mobility Hub. The relevant requirements for use depend on which service
is used and is described in the respective Fact Sheet.
Physical ability
Cognitive Ability

M - Ability to enter / reach a counter
C - Ability to decide on a service provider
C - Ability to read / write (literacy)
C - Ability to understand fare system
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Contractual capability
Sensory ability
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
Since with Mobility Hubs different Mobility Systems are combined, a general
description of the requirements is not reasonable. For this reason, some examples are
listed here that occur in many cases, but are not all fully necessary to use individual
services of a Mobility Hub. The relevant requirements for use depend on which service
This project has received funding from the European Union’s Horizon 2020 Research and
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Booking (and paying)

Preparation

Cognitive Ability

70

is used and is described in the respective Fact Sheet.

Getting from point to point

On-trip

Cognitive Ability

C - Ability to read / write (literacy)
C - Ability to follow route
C - Ability to pay due regard to other users
C - Ability to steer a vehicle
C - Ability to understand and operate the system
C - Recognition of the “right” vehicle or area
Sensory ability
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
Additional description (optional):
Since with Mobility Hubs, different mobility systems are combined, a general
description of the requirements is not reasonable. For this reason, some examples are
listed here that occur in many cases, but are not all fully necessary to use individual
services of a Mobility Hub. The relevant requirements for use depend on which service
is used and is described in the respective Fact Sheet.

Cancelling, rebooking, claiming passenger rights

Additional Activities

Sensory ability

S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
Other preconditions
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access
C - Ability to communicate adequately (e.g. asking
Cognitive Ability
questions, formulating complains)
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Ability to read / write (literacy)
C - Contractual capability
Since with Mobility Hubs, different mobility systems are combined, a general
description of the requirements is not reasonable. For this reason, some examples are
listed here that occur in many cases, but are not all fully necessary to use individual
services of a Mobility Hub. The relevant requirements for use depend on which service
is used and is described in the respective Fact Sheet.
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Good practice example 1
Operator name HVV (Hamburger Verkehrsverbund, Hamburg transport association),
Operation areas Hamburg, GE
(selection)
Description HVV operates „switchh“, a booking and information platform that also
provides several Mobility Hubs in Hamburg. The aim of switchh is to
create a digital infrastructure for urban mobility that networks all
publicly accessible services and also includes the related infrastructure
(stops, P+R or B+R facilities and parking spaces). 74 The Car Sharing and
Bike Sharing Services can be booked via the HVV App, which is the App of
the Hamburg transport association HVV and also includes real-time
information about public transport. 75
Review of required The concept of Mobility Hubs provides for the networking of different
abilities Mobility Systems. Therefore, the requirements of the respective Mobility
System are relevant. The timetable information for HVV public transport
offers various options with which you can adapt the connection
information to your needs. For example, you can select the criterion
"wheelchair / pushchair" and adjust your (walking) speed. 76 HVV also
published a handbook about barrier-free trip chains to sensitise experts
and encourage them to tackle their implementation together across
disciplines. 77

Brückner, J. (2019): Switchh. Die gesamte Mobilität in nur einer App. Available at: https://future.hamburg/project/switchh/.
Accessed: 30 June 2020.
74

Hamburger Hochbahn AG (n.d.): Und was ist eigentlich mit switchh? Available at:
https://www.switchh.de/hochbahn/hamburg/switchh/was_ist_switchh#Die-App. Accessed: 30 June 2020.

75

Hamburger Verkehrsverbund GmbH (n.d.): Mobilität für alle. Available at: https://www.hvv.de/de/service/mobilitaet-fueralle/uebersicht. Accessed: 30 June 2020.
76

Hamburger Verkehrsverbund GmbH (2019): Mobilität weiterdenken. Barrierefreie Wegeketten – Ideen für die Praxis.
Available at: https://www.hvv.de/resource/blob/24044/9fc3e8a60a57f178a1cefb70ad8979a0/mfa-mobilitaet-weiterdenkendata.pdf
77
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Good practice example 2
Operator name
Operation
(selection)

WienMobil Station by Wiener Linien 78
areas Vienna, A

Description

Review
abilities

of

The Public Transport operator of Vienna, Wiener Linien, provided several
Mobility Hubs in Vienna as well as a booking and information platform
that combines several mobility services like public transport, Bike Shaing
or Car Sharing. 79
required The concept of Mobility Hubs provides for the networking of different
Mobility Systems. Therefore, the requirements of the respective Mobility
System are relevant. The mobility services can be booked via the
WienMobil app that provides a screen reading function and is optimized
for the respective reading programs VoiceOver and Google Talkback. 80

Observations and recommendations
Complexity (Trip Phases)
Mobility Hubs represent access and transfer points for different modes of transport. In this respect, the
main task is to provide necessary information in an understandable way and to enable the best possible
barrier-free routes to reach the desired means of transport. In this respect, there is a close connection
to, for example, conventional public transport or MaaS, which require transfers and changes between
modes of transport.
The challenges for disabled people in terms of usage depend, on the one hand,, on the transport
systems used (see the descriptions of the other systems examined) and, on the other, on the design of
the station. In the case of hubs in the form of physical structural facilities, accessibility depends on the
design of paths, crossings, platforms, signage and overcoming height differences. Location based
services might offer real time updates to plans taking account of data from other passengers planning to
support intermodal trips at Mobility Hubs (see D3.4).Walking impaired people
For people with walking disabilities and wheelchair users there must be possibilities to overcome height
differences such as stairs or steps, e.g. by using lifts or ramps. Due to the regulations for equality for
disabled people these requirements are taken into account in the planning and construction of public
transport systems. It is therefore usually ensured that lifts or ramps are available in stations. Here it is
also important that no large detours have to be made and that sufficient space is available (e.g. door
widths). It must also be ensured that, for example, operating elements such as elevator buttons or
counter heights are accessible.
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https://www.wienerlinien.at/eportal3/ep/channelView.do/pageTypeId/66526/channelId/-4401580
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https://www.smartertogether.at/mobility-point-in-simmering/

BIZEPS – Zentrum für Selbstbestimmtes Leben (2019: WienMobil-App: Update verbessert barrierefreie Bedienung. Available
at: https://www.bizeps.or.at/wienmobil-app-update-verbessert-barrierefreie-bedienung/. Accessed: 30 June 2020.
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Early and reliable provision of information is an important element, especially for disabled persons,
people with a lot of luggage or prams, who need time or have an increased effort to react, e.g. in case of
disturbances or special features such as platform changes. Here the use of mobile devices with real-time
information or supporting technologies for wayfinding, like e.g. mixed reality, can be helpful.
Intellectually disabled persons and those with learning disability or illiteracy
For intellectually impaired people, the provision of information and their cognitive processing are a
particular challenge. In order to enable independent travel, it is necessary to ensure that information is
described or illustrated in a simple, comprehensible manner. Here too, support is required, particularly
in the event of deviations from the original plan, such as track changes, delays or the need to use
another means of transport. Possible approaches here could be assistive robots or systems with artificial
intelligence, but also representational systems such as augmented or mixed reality.
Blind and visually impaired people
Blind and visually impaired people need a suitable presentation of the information for finding the right
platform or other points within the Mobility Hub. Standard technologies are guidance system with
tactile floor indicators, displays with information in braille or adaptive font sizes on digital devices. More
innovative systems for wayfinding or the provision of information could be supporting technologies like
intelligent voice-based systems with speech recognition and language assistants for indoor navigation or
assistive robots.
Hearing-impaired and deaf people
During undisturbed operation, deaf people should have relatively low barriers using Mobility Hubs as
most information exchange is realized visually. The exception is service disruptions, when verbal
announcements are made. Also if someone wants to ask another passenger or the person at the
information desk a question, this is difficult because people without hearing impairment rarely know
sign language. This could be supported by innovative assistance systems that have real-time data at
their disposal and use artificial intelligence to process information and make it available visually, for
example in an app or combined with augmented or mixed reality.
People with speech impairments
With wide availability of information on displays or mobile devices, the barrier for mute people and
persons with speech impairment appears to be comparably low. However they may have difficulties if
communication necessities occur during the journey. If e.g. questions arise or in order to draw attention
to problems, this is problematic, since most of the fellow travellers or the service personnel do not know
sign language. A bypass could be posing questions in written. This is a general problem, which is not
specific to transport system, but to the everyday life of people with this disability. Assistive technologies
based on text-to-speech technology, maybe in combination with artificial intelligence, could help to
bridge this gap.

Conclusion
Mobility nodes address the access and transfer points for different mobility systems - both conventional
and innovative. They may also include the provision of information, ticket sales or customer centres and
other facilities. The observations described here therefore apply for the out-of-vehicle phases of e.g.
conventional public transport and MaaS.
While for many physical disabilities technical or structural remedies already exist and are taken into
account in the planning of stations, there is potential for support for many sensory or cognitive
impairments. There are numerous possibilities to overcome the gaps identified with the help of
innovative technologies and assistance systems based, for example, on artificial intelligence, augmented
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reality or speech assistance. The complexity of Mobility Hubs might pose a challenge to some groups of
persons. Digital assistive technologies and digital trends, such as automated speech recognition and
virtual assistants (see section 3.5 of D3.2) might increase accessibility of Mobility Hubs.
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MaaS
The concept of MaaS describes the integration of different Mobility Systems, hence the discussion of the
abilities that are required for the usage of MaaS is important.

Fact Sheet
Description
Mobility as a Service (MaaS) is the integration of, and access to, different transport services (such as
Public Transport, Ride Sharing, Car Sharing, Bike Sharing, Scooter Sharing, taxi, car rental, ride-hailing
and so on) in one single digital mobility offer, with active mobility and an efficient public transport
system as its basis. This tailor-made service suggests the most suitable solutions based on the user’s
travel needs. MaaS is available anytime and offers integrated planning, booking and payment, as well
as route information to provide easy mobility and enable life without having to own a car. 81
From a city authority’s point of view, MaaS provides citizens with easier access to more mobility
options and it optimally reduces the volume of car traffic, if there is also a coordinated approach
towards all mobility services from a street design and urban space-allocation perspective.
The notion behind MaaS is that citizens will not give up private automobiles as their preferred mode
of transportation unless and until there is a service that provides the benefits of convenience,
reliability, and low costs, whilst weaving together mobility service operators into one seamless
service.
Part of the challenge is that setting up such an innovative integrated mobility platform means moving
outside the exclusive control of traditional company boundaries. MaaS requires a business ecosystem
where multiple organisations act in collaboration, mixing the traditional boundaries of business
sectors and companies, and involving users in the co-creation.The boom of digital services has
changed the way services are consumed and provided, restructuring business models of the sector
and questioning the appropriateness of the existing regulation. Transport regulation is based on
historic and conventional conceptions, assumptions and categories and may have to be adjusted.
Regulation, for instance, has remained transport-mode specific throughout these times, which might
hinder the development of MaaS.
As a result of the involvement of IT-based services, the boundaries between and within the various
transport services are changing and blurring, giving rise to a new multimodal reality. Greater
intermodal competition and convergence is easily foreseen. But not only are the boundaries of
transport modes blurred, also the functions of the different actors, e.g. the role of users and the
providers, are evolving. This will also challenge a prevailing rough division and definition of “public”
and “private” transportation.
The competitiveness and attractiveness of MaaS services relies heavily on availability of high-quality
data. The first step towards a digital transport system is harmonization of data, supported by
appropriate regulation and standards. Similarly important is to enforce safe and secure real-time
access to data, as well as ensure clarity regarding liabilities of parties with principal control over the
data. In addition to open standards, an imperative requirement is high quality of data, be it a transit
schedule or a booking confirmation for a shared car. Reliable data, serving as a basis for advanced and
Wikipedia (n.d.): Mobility as a service. Available at: https://en.wikipedia.org/wiki/Mobility_as_a_service. Accessed: 17 July
2020.
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up-to-date travel information services, is one of the main prerequisites to MaaS uptake.
The discussion, however, moves beyond exchange of data between various platforms. The ability to
access in-vehicle data in real-time has become increasingly relevant for the entire value chain in the
era of the “connected car”. With the ascendance of shared mobility services, it is vital that the
mobility operator has the ability to assess the status of the asset used (be it a vehicle, train, or bicycle)
in order utilize it as efficiently as possible.
The regulation of privacy and data security should be put in place to secure public confidence. Once
general principles for data economy, e.g. those governing data protection and privacy, are agreed
upon at the EU level, their application to the transport sector should not cause controversy. The steep
rise in the collection and processing of personal mobility-related data has already been seen and
consumers are getting increasingly cautious, waiting for the regulators to intervene. Users must have
the assurance that they have full control over how and for what purposes their data are being used.
The first known regulatory effort to boost the establishment of preconditions for MaaS services and
the openness of data has taken place in Finland where the Act on Transport Services (also known as
Transport Code) was adopted in April 2017. The data provisions have entered into force on 1 January
2018 and all the other provisions on 1 July 2018. The Code introduces significant changes to transport
markets that have so far been strictly regulated and steered by public measures. It promotes
customer-oriented, market-based transport services on the basis of sound competition. Its aim is to
enable the introduction of new technologies, digitalisation and new business concepts in the
transport sector. This, in turn, will promote provision of transport services that better meet user
needs. The Code brings together and renews passenger and goods transport provisions. It obliges
passenger transport service providers to give access to essential data related to mobility services and
contains provisions on the interoperability of ticketing and payment systems, thus resulting in
transport services as widely accessible as possible for everyone and also facilitating combining
services efficiently. Transport service procurements and other public involvements are a significant
item of expenditure in central and local government budgets. Major cost savings can be achieved
when services can be offered, combined and used in a more versatile and efficient manner.
The regulatory framework needs to ensure that high capacity public transport and active modes are
the backbone of MaaS.
The MaaS Alliance and UK Transport Systems Catapult commissioned a survey in spring 2017 to
generate data on the critical regulatory enablers and barriers for the development and full
deployment of MaaS. Based on the analyses of the survey results, the regulations governing the
public sector budget allocation, the transport sectors regulation (e.g. taxi regulation, PSI directive
(Public Sector Information Directive), Intelligent Transportation Systems directive), the information
society (including data protection and privacy regulation) and consumer rights were considered to be
the most significant. Also, other public sector activities, like taxation and public procurement
procedures may have a significant impact when developing MaaS. One of the major challenges is the
differing views and interpretations of current legislation, creating regulatory uncertainties for market
actors. This seems to be a common phenomenon of the digital age, when newly developed services
do not conveniently fit into the current regulatory framework. It is worth noting, that the expected
policy targets on emissions are likely to have a positive effect on the MaaS market developments.
Reason for
the
considerati
on

The reason of the selection of such mobility system comes from the reason that MaaS
appeals to a broad audience, from working people to persons with reduced mobility or
elderly and young persons, there will probably be different MaaS offers addressing
these different customer segments.
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Main mode ☒ Walking
☒ Bicycle
☒ Local Public Transport
☒ Rail
☒ MIT
Types of ☒ Urban and agglomeration areas
cities and ☒ Suburban/urbanised areas
municipaliti ☐ Rural areas
es Additional description:
Primarily MaaS is designed for Metropolitan areas, where there are several mobility systems
areas offering services. MaaS integrates all of them to better serve the citizens. These are
usually available in the cities and surrounding areas, which make part of metropolitan
city areas.
Operational In operation in (example cities):
areas
Existing still only in the Major European cities, not all capitals and metropolitan areas
have it.
Other notes to consider:
-

Lisbon is part of the MaaS Alliance and has projects undergoing, already on an
advanced stage.

-

To take note of the SmALL project involving Bologna city: SmAll project supports
Finnish development and exportation of mobility services and networking of MaaS
business models. Finnish Aalto University is developing the management of
personal data connected to mobility. MaaS Finland Oy is a subcontractor of Forum
Virium Helsinki in the project. SmAll is funded by EIT Digital and done in
collaboration with HIIT, Aalto University, Fondazione Bruno Kessler, University of
Bologna, Municipality of Trento, Regione Emilia Romagna and Institut Mine. 82

-

Attention to be given to the Results from a trial of the RideMyRoute App in four
European test sites (Canton Ticino, Brussels, Zagreb and Ljubljana) revealed that
the App was able to suggest trip planning solutions which included carpool options
for one in five journey planning solutions and that the majority (85%) of these were
solutions that involved connection from carpool to public transport. This is a
significant advance on what is currently available through existing carpool provider
systems or journey planning apps/services and could potentially increase the
attractiveness of MaaS options in suburban markets. However, quality of data
feeding the App from external sources remained an issue, as it is with all MaaS
systems, and recommendations for future practice are presented. In conclusion, the
new intermodal trip planning algorithm and data structure supporting it provide a

Sahala, S. (2016): SmALL. Developing mobility as a service. Available from: https://forumvirium.fi/en/small-develops-mobilityas-a-service/. Accessed: 30 June 2020.
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fundamental stepping stone towards incorporating carpool services within MaaStype offerings in the future. 83

Available in project cities:
☐ Bologna
☒ Brussels
☐ Cagliari
☐ Lisbon
☐ Sofia
☒ Stockholm
☐ Zagreb
Required abilities during use phases
(for detailed overview of abilities see Annex 1 and 2)

Trip planning and procurement of information
Booking (and
paying)

Preparation

Cognitive Ability

Sensory ability

Other preconditions

Physical ability
Cognitive Ability

C - Ability to read / write (literacy)
C - Ability to understand fare system
C - Ability to communicate adequately (e.g. asking
questions, formulating complains)
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Contractual capability
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access
M - Ability to enter / reach a counter
C - Ability to decide on a service provider
C - Ability to read / write (literacy)
C - Ability to understand fare system
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone

Wright, S.; Nelson, J. Cottrill, C. (2020): MaaS for the suburban market: Incorporating carpooling in the mix. In:
Transportation Research Part A: Policy and Practice. Volume 131. Pages 206-218 Available from:
https://www.sciencedirect.com/science/article/pii/S096585641830939X. Accessed: 30 June 2020
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Sensory ability

Other preconditions

C - Contractual capability
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
O - Affinity to use pay system (e.g. credit card, online
payment)
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access

Taking into consideration that MaaS integrates all potential types of mobility solutions,
all the descriptions provided in this section on the other mobility systems fact sheets
apply to MaaS. This includes:
-

Getting from point to point

On-trip

-

Automated vehicles without drivers that requires the physical and cognitive
characteristics needed to drive (Car, Scooter sharing, etc.)
Non automated vehicles that requires the different physical abilities depending of
the type of vehicle- Bike, for example);
Automated vehicles with drivers (don’t require cognitive or physical capacities to
drive, but requires:
Call guide to indicate stops, to communicate with driver
Touching tools to call the stops, the driver
Physical ability

Cognitive Ability

Sensory ability

Other preconditions

M - Ability to drive a car
M - Ability to drive a 2wheel vehicle (keep balance)
M - Entering a vehicle (overcoming steps or gaps)
M - Leaving a vehicle (overcoming steps or gaps)
M - Physical capability to set or keep in motion
M - Physical fitting to the vehicle (e.g. short legs in large
car or long torso in small car)
C - Ability to read / write (literacy)
C - Ability to follow route
C - Ability to pay due regard to other users
C - Ability to steer a vehicle
C - Ability to understand and operate the system
C - Recognition of the “right” vehicle or area
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
O - Allowance to drive a car (incl. specifics like traffic rules
in different countries)
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Cancelling, rebooking, claiming passenger rights

Additional Activities

Sensory ability

Other preconditions

Cognitive Ability

S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access
C - Ability to communicate adequately (e.g. asking
questions, formulating complains)
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Ability to read / write (literacy)
C - Contractual capability
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Good practice example 1
Operator name
Operation
(selection)

WienMobil App 84
areas Vienna, Austria

Description

WienMobil makes it possible to plan, book and pay for various modes of
transport and also takes into account your memberships at car-sharing
providers and public transport tickets. WienMobil offers travel with
public transport, by bike, with a car-sharing vehicle, a taxi, on foot or
using a combination of these forms of mobility.
Wiener Linien tickets can be purchased and displayed directly and easily
in the app. If you have an annual pass, this can be stored in the app and
displayed if needed. WienMobil always calculates routes based on all
potential modes of transport. Even booking a journey relying on various
modes of transport can be taken care of conveniently using the app.
Billing with the relevant mobility partners is dealt with directly with
these partners on the basis of the payment method stored in the app.
Helpful additional information such as the price and the environmental
impact of a selected route are also displayed. Various filters help you to
quickly identify the best route for your specific requirements and
preferences.

Review
abilities

of

required Taking into consideration that MaaS integrates all potential types of
mobility solutions, all the descriptions provided on this section in the
other mobility systems fact sheets apply to MaaS.

Good practice example 2
Operator name Whim 85
Operation areas Helsinki Region, Finland; West Midlands, UK
(selection)
Description The world’s first MaaS operator. Single app to book and pay for rides as
monthly packages or pay-as-you-go. Includes taxis, rental cars, public
transport, Bike Sharing and Car Sharing.
Review of required Taking into consideration that MaaS integrates all potential type of
abilities mobility solutions, descriptions provided in this section on the other
mobility systems fact sheets apply to MaaS.

Wiener Linien (n.d.): WienMobil App. Available at:
https://www.wienerlinien.at/eportal3/ep/channelView.do/pageTypeId/66533/channelId/-3600061. Accessed: 01 July 2020.
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Whim (n.d.): MaaS Global, the company behind the Whim app. Available at: https://whimapp.com/about-us/. Accessed: 01
July 2020.
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Observations and recommendations
MaaS as an innovative integrated mobility platform comprises all possible kinds of mobility offers. In this
sense, it is above all a concept for continuous travel chains with the best possible service for the user. It
is therefore characterised by the use modes and requirements of all conceivable means of transport. As
a system it is composed of conventional public transport and all other forms of mobility, a selection of
which is described in this document. An independent assessment with regard to accessibility, especially
for the on-trip experience, is therefore not very useful, as it is a combination of the observations already
described.
However, the ability to get the full range of mobility services from a single source can prove
advantageous for disabled people, as steps such as planning a journey are simplified or the purchase of
different tickets for different means of transport is no longer necessary.
On the other hand, it can also be intellectually demanding to leave the entire implementation and
organisation of the journey to a system. If, for example, changes occur during the journey because a
means of transport is delayed and, for example, the further journey is to be made by a completely
different means of transport or via a different route, this requires trust in the system and can mean
uncertainty if one is not used to this or takes longer to adjust to new situations.
Digital assistive technologies and digital trends, such as automated speech recognition and virtual
assistants (see section 3.5 of D3.2) might increase accessibility of MaaS. Also location based services
(D3.4) might reduce barriers. A personalisation of services is also important for increasing accessibility of
MaaS. In this context, the recent developments in ICT (see D3.2) are very important for facilitating
accessibility of MaaS.

Conclusion
To MaaS as a combination and overall system of different mobility offers all the conclusions described so
far. For the MaaS approach as a whole, the implementation of which is based on for example the
availability of real-time data or the support of artificial intelligence, and which in comparison to
conventional technologies also relies on new channels and approaches for information processing and
provision, there are possibilities to integrate assistive technologies into this concept and thus make a
contribution to accessibility and inclusion.
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Conclusion and outlook
The analysis of innovative mobility systems with regard to their suitability for use by disabled people has
shown that the variety of possible impairments in combination with the most diverse conceivable
situations and processes during a journey does not allow for any general valid statements. Rather, it
depends to a great extent on the specific characteristics or degree of disability, which often have to be
regarded individually. Furthermore, it is impossible to foresee all eventualities during the use of a means
of transport. Therefore, a specific assessment can only be made on a concrete individual basis.
Nonetheless, results could be generated which show what needs to be taken into account for disabled
people to use new types of mobility systems. From these results, approaches can be derived to enable
accessibility by the use of new technologies and technological trends. On this basis, innovative
assistance systems can be developed and implemented that enable disabled users to master certain
situations. On the one hand, these can be approaches that are implemented and offered by the mobility
system itself and which thus becomes better and more accessible. On the other hand, these can be
personal assistants which help the user to use a mobility system that is not or only partially barrier-free.
In the case of relatively new transport systems such as the sharing concepts of cars, E-Scooters or
bicycles, research into examples of good practice has shown that the focus here is often on vehicles for
the general public. Vehicles intended for use by disabled people often cannot be provided. However,
there are special providers who adapt to the needs of disabled people.
Considering the review and the observations of each Mobility System, there are some similarities, but
also some differences. Overall, it has been shown that for most of the considered Mobility Systems,
certain sensory, physical or intellectual abilities are required to make full use of the Mobility System.
However, it was also found that very often there are several ways of using the Mobility System and that
this can compensate for the absence of certain abilities. By considering certain use phases, Mobility
Systems and required abilities, the main insights can be summarized as follows:
Findings related to reviewed Mobility Systems:
•
•
•

It can be seen that, for example, sharing systems - regardless of the type of vehicle - bring with
them certain demands on the intellectual capacity as well as the contractual ability of the users.
In addition, for those Mobility Systems that require independent steering of a vehicle, it is a
prerequisite that this ability is present in the user and that the user is capable of wayfinding.
This is for example the case with E-Scooter Rental, Bike Sharing and Car Sharing.
For Mobility Systems that have more the character of a taxi service, this wayfinding ability is not
a prerequisite. This applies in particular to Ride Pooling, Micro Mobility and Scooter Taxi.
Similarly, users of line- or track-guided Mobility Systems do not need to have wayfinding abilities
themselves. This therefore refers to Urban Ropeways and Conventional PT.

Findings related to the use phases:
•

•

The investigation has shown that the phases “preparation” and “additional activities” are similar
in the requirements they impose on users. In both phases most Mobility Systems require the
ability to communicate and/or to use a phone or mobile app. It can be seen that most Mobility
System offer several ways of booking, this is why the absence of one of these abilities can be
performed in an alternative way or by another ability. In these cases; the two-channel principal
or two-senses principal has been fulfilled.
We also found out, that physical abilities are not needed in most cases of the phases
“preparation” and “additional activities”.
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•

The type of Mobility System has more influence in the “on trip” phase than in the other phases
since in it users interacts directly with the vehicles or the Mobility System. So here, depending
on the type of Mobility System, the steering of a vehicle, the ability to balance a vehicle or the
wayfinding ability can be necessary.

Findings related to the required abilities:
•

•

•

The investigation has shown that in general physical, sensual and cognitive abilities are required
to use a Mobility System, but in many cases the absence of several abilities can be balanced by
an alternative ability. One example is that many Mobility Systems can be booked via phone call
or via mobile app.
We also found out that there are many attempts to offer accessibility technologies for physically
impaired people, like ramps or elevators to access vehicles or infrastructural elements. In some
cases, people with physical disabilities will have difficulties to use a certain Mobility System. This
for example is the case with E-Scooters and Bikes, where the ability of entering or leaving a
vehicle or the capability to set or keep a vehicle in motion as well as the ability to balance the
vehicle is needed.
The ability to hear or to speak is in many cases not necessary or can be compensated by the
ability to read or write. For the usage of most Mobility System in regular operation very little
spoken communication may occur. Only in deviations from normal operation there will be the
need to talk to other people, like passengers or staff members.

The review carried out shows, however, that in certain, even innovative, transport systems it is still the
case that specific disabilities exclude their use. This applies in particular to transport systems in which
the vehicle itself has to be driven or even ridden. Other systems, such as conventional public transport,
are already adapted, at least structurally and technically, to many types of disabilities. Nevertheless,
there is still room for improvement too. The further development towards integrated mobility concepts
such as MaaS explicitly aims at facilitating and improving service for the user. Disabled user groups can
benefit from this, too. Also, the fact that an essential component of MaaS is the high availability of realtime data offers a promising basis for support systems, e.g. based on artificial intelligence. As
emphasized as well in D 3.4. for emerging digital solutions, the interoperability and standardisation is a
challenge for the eleven reviewed mobility systems. Thus, there is a need for reliable interoperability of
these new transport systems with the existing systems.
The reviewed mobility systems must be related to the emerging assistive technologies reviewed in
Deliverable 3.4 (Trends in Digital Assistive Technologies for people with a disability) since several of the
assistive technologies outlined, like Location based services, demonstrate ways to reduce or fully
remove the barriers to full social inclusion. These assistive services could be a beneficial supplement to
new mobility systems as they provide the opportunity to make these systems more accessible.
The review of the eleven mobility systems reveals that the inclusion of persons with disabilities into the
service concept is not always fully implemented. Thus, it can be recommended that persons with
disabilities are actively involved in the design process of these services to create “accessibility by design”
to offer services that are accessible by persons with different physical, sensory and cognitive
characteristics. Following the approach described in D3.4, universal design principles together with
“accessibility by design” can be applied to ensure that the development of new mobility systems leads
to products and services that are accessible to all consumers.
Furthermore, new technological trends, like ICT, 5G or vehicle automation can be assigned a special role
in facilitating access to new mobility services for all groups of persons. Especially automation provides
the potential to increase access to mobility systems, like Car Sharing by facilitating autonomous driving
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functions. Machine learning (D3.2 section 3.6), automated speech recognition and natural language
processing (D3.2 section 3.5) can be attributed an important relevance for enhancing the considered
mobility systems in the near future.
In conclusion, the work of this task serves on the one hand to develop a Mobility Divide Index, which will
be a methodology to assess the degree of accessibility of public transport systems for different
categories of disabled and vulnerable users. The challenges revealed by this research suggest that such a
development is a complex task, but is urgently needed to objectively assess the suitability of transport
systems for use by disabled people. On the other hand, the presented analysis in combination with the
further results of WP3 on technological trends, standardisation and assistive technologies serve to
prepare the prototypical implementation in demonstrators and pilot sites. The work of WP3 will provide
the basis for the design of the demonstrators in the seven partner cities of the project.
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x:

Category

Cognitive Ability

Cognitive Ability

Cognitive Ability
Cognitive Ability
Cognitive Ability
Cognitive Ability
Cognitive Ability
Cognitive Ability
Cognitive Ability
Cognitive Ability
Cognitive Ability
Cognitive Ability
Cognitive Ability
Cognitive Ability
Cognitive Ability
Cognitive Ability
Cognitive Ability
Cognitive Ability
Cognitive Ability

Cognitive Ability

Cognitive Ability
Cognitive Ability
Cognitive Ability
Cognitive Ability
Physical ability
Physical ability
Physical ability
Physical ability
Physical ability
Physical ability

Physical ability

1 Planning & Information

1 Planning & Information

1 Planning & Information
1 Planning & Information
1 Planning & Information
1 Planning & Information
1 Planning & Information
2 Booking
2 Booking
2 Booking
2 Booking
2 Booking
2 Booking
3 On-Trip
3 On-Trip
3 On-Trip
3 On-Trip
3 On-Trip
3 On-Trip

4 Additional Activities

4 Additional Activities
4 Additional Activities
4 Additional Activities
4 Additional Activities
2 Booking
3 On-Trip
3 On-Trip
3 On-Trip
3 On-Trip
3 On-Trip

3 On-Trip

(x):
Opt. / Channel a, b, c:

Phase

Key:

C - Ability to communicate adequately (e.g. asking questions, formu
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Contractual capability
C - Ability to communicate adequately (e.g. asking questions, formu
C - Ability to decide on a service provider
C - Ability to read / write (literacy)
C - Ability to understand fare system
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Contractual capability
C - Ability to read / write (literacy)
C - Ability to follow route
C - Ability to pay due regard to other users
C - Ability to steer a vehicle
C - Ability to understand and operate the system
C - Recognition of the “right” vehicle or area
C - Ability to communicate adequately (e.g. asking questions,
formulating complains)
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Ability to read / write (literacy)
C - Contractual capability
M - Ability to enter / reach a counter
M - Ability to drive a car
M - Ability to drive a 2wheel vehicle (keep balance)
M - Entering a vehicle (overcoming steps or gaps)
M - Leaving a vehicle (overcoming steps or gaps)
M - Physical capability to set or keep in motion
M - Physical fitting to the vehicle (e.g. short legs in large car or
long torso in small car)

C - Ability to understand fare system

C - Ability to read / write (literacy)

Ability

ability can be required
alternative requirements

ability is required

x

x
x

x
x
x

Opt. b)
Opt. c)
(x)
(x)

Opt. b)
Opt. c)
(x)
(x)

Opt. a)

x
x

x
x
Opt. a)

Opt. a)
Opt. b)
Opt. c)
x
Opt. a)
(x)
x
x
Opt. b)
Opt. c)
x
(x)

x

x

Micro Transit

Opt. a)
Opt. b)
Opt. c)
x
Opt. a)
(x)
x
x
Opt. b)
Opt. c)
x
(x)

x

x

Ride Pooling

x

x

x

x

x

Opt. a)
Opt. b)
Opt. c)
(x)
(x)

Opt. b)
Opt. c)
(x)
(x)

Opt. a)

(x)
x
x
Opt. b)
Opt. c)
x
x
x
x
x
x
x

(x)
x
x
Opt. b)
Opt. c)
x
x
x
x
x
x
x

x

x

Bike Sharing

Opt. b)
Opt. c)
x

x
x
x
x
x

(Rapid) Cycle
Lane

Opt. b)
Opt. c)
x

x

x

E-Scooter
Rental

Opt. b)
Opt. c)
(x)
(x)
(x)

Opt. a)

x
x

x

x
x

Opt. b)
Opt. c)
(x)
(x)
x

Opt. a)

x
x

x
x
Opt. b)
Opt. c)
x

x
Opt. b)
Opt. c)
x
(x)

Opt. a)
Opt. b)
Opt. c)
x
Opt. a)

x

x

Urban
Ropeway

Opt. a)
Opt. b)
Opt. c)
x
Opt. a)

x

Mobility Hub

Mobility System

x

x
x

Opt. b)
Opt. c)
(x)
(x)

Opt. a)

x
x

Opt. a)
Opt. b)
Opt. c)
x
Opt. a)
(x)
x
x
Opt. b)
Opt. c)
x

x

x

Scooter Taxi

x

x
x

Opt. b)
Opt. c)
(x)
(x)
(x)
x

Opt. a)

x
x
x
x
x

Opt. a)
Opt. b)
Opt. c)
x
Opt. a)
(x)
x
x
Opt. b)
Opt. c)
x

x

x

Car Sharing

x

Opt. b)
Opt. c)
(x)
(x)
(x)
(x)
(x)
(x)
(x)
(x)

Opt. a)

x
x

Opt. a)
Opt. b)
Opt. c)
x
Opt. a)
x
x
x
Opt. b)
Opt. c)
x
(x)

x

x

MaaS

x

x
x

Opt. b)
Opt. c)
(x)
(x)
x

Opt. a)

x
x

Opt. a)
Opt. b)
Opt. c)
x
Opt. a)
(x)
x
x
Opt. b)
Opt. c)
x
(x)

x

Conventional
Public
Transport
x

Annex 1: Required abilities per category
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Category

Sensory ability
Sensory ability
Sensory ability
Sensory ability
Sensory ability
Sensory ability
Sensory ability
Sensory ability
Sensory ability
Sensory ability
Sensory ability
Sensory ability
Sensory ability
Sensory ability
Sensory ability
Sensory ability
Sensory ability
Sensory ability
Sensory ability
Sensory ability
Sensory ability
Other preconditions
Other preconditions
Other preconditions
Other preconditions
Other preconditions
Other preconditions
Other preconditions

Other preconditions

Other preconditions
Other preconditions
Other preconditions

1 Planning & Information
1 Planning & Information
1 Planning & Information
1 Planning & Information
1 Planning & Information
1 Planning & Information
2 Booking
2 Booking
2 Booking
2 Booking
2 Booking
2 Booking
3 On-Trip
3 On-Trip
3 On-Trip
4 Additional Activities
4 Additional Activities
4 Additional Activities
4 Additional Activities
4 Additional Activities
Additional Activities
1 Planning & Information
1 Planning & Information
1 Planning & Information
2 Booking
2 Booking
2 Booking
2 Booking

3 On-Trip

4 Additional Activities
4 Additional Activities
4 Additional Activities

x:
(x):
Opt. / Channel a, b, c:

Phase

Key:

Channel a)
Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
Channel a)
Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
Channel a)
Channel b)
Channel c)
Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
Channel a)
Opt. b)
Opt. c)
(x)
x
Opt. b)
Opt. c)
(x)

S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
S - Ability to see
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access
O - Affinity to use pay system (e.g. credit card, online payment)
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access
O - Allowance to drive a car (incl. specifics like traffic rules in
different countries)
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access
Opt. b)
Opt. c)
(x)

Ride Pooling

Ability

ability is required
ability can be required
alternative requirements

Opt. b)
Opt. c)
(x)

Channel a)
Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
Channel a)
Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
Channel a)
Channel b)
Channel c)
Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
Channel a)
Opt. b)
Opt. c)
(x)
x
Opt. b)
Opt. c)
(x)

Micro Transit

Channel b)
Channel c)
Opt. b)
Opt. c)
Channel a)
Opt. b)
Opt. c)
(x)
x
Opt. b)
Opt. c)
(x)

Channel b)
Channel c)
Opt. b)
Opt. c)
Channel a)
Opt. b)
Opt. c)
(x)
x
Opt. b)
Opt. c)
(x)

Opt. b)
Opt. c)
(x)

Opt. b)
Opt. c)
x

Opt. b)
Opt. c)
x

Opt. b)
Opt. c)
(x)

Opt. b)
Opt. c)
Channel a)
Channel b)
Channel c)

Opt. b)
Opt. c)
Channel a)
Channel b)
Channel c)

Bike Sharing
Channel a)
Channel b)
Channel c)

(Rapid) Cycle
Lane

Channel a)
Channel b)
Channel c)

E-Scooter
Rental

Channel a)

Channel a)
Channel b)
Channel c)
Channel b)
Channel c)

Channel a)
Channel b)
Channel c)

Channel a)
Channel b)
Channel c)

Mobility Hub

Mobility System

Opt. b)
Opt. c)
(x)

Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
Channel a)
Opt. b)
Opt. c)
(x)
(x)
Opt. b)
Opt. c)
(x)

Channel a)
Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
Channel a)
Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)

Urban
Ropeway

Opt. b)
Opt. c)
(x)

Channel a)
Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
Channel a)
Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
Channel a)
Channel b)
Channel c)
Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
Channel a)
Opt. b)
Opt. c)
(x)
(x)
Opt. b)
Opt. c)
(x)

Scooter Taxi

Opt. b)
Opt. c)
(x)

x

Channel b)
Channel c)
(Opt. a))
Opt. b)
Opt. c)
Channel a)
Opt. b)
Opt. c)
(x)
x
Opt. b)
Opt. c)
(x)

Channel a)
Channel b)
Channel c)
(Opt. a))
Opt. b)
Opt. c)
Channel a)
Channel b)
Channel c)
(Opt. a))
Opt. b)
Opt. c)
x

Car Sharing

Opt. b)
Opt. c)
(x)

(x)

Channel a)
Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
Channel a)
Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
Channel a)
Channel b)
Channel c)
Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
Channel a)
Opt. b)
Opt. c)
(x)
(x)
Opt. b)
Opt. c)
(x)

MaaS

Opt. b)
Opt. c)
(x)

Conventional
Public
Transport
Channel a)
Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
Channel a)
Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
Channel a)
Channel b)
Channel c)
Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
Channel a)
Opt. b)
Opt. c)
(x)
(x)
Opt. b)
Opt. c)
(x)

Category

Cognitive Ability
Cognitive Ability
Cognitive Ability
Cognitive Ability
Cognitive Ability
Cognitive Ability
Cognitive Ability
Sensory ability
Sensory ability
Sensory ability
Sensory ability
Sensory ability
Sensory ability
Other preconditions
Other preconditions
Other preconditions
Physical ability
Cognitive Ability
Cognitive Ability
Cognitive Ability
Cognitive Ability
Cognitive Ability
Cognitive Ability
Sensory ability
Sensory ability
Sensory ability
Sensory ability
Sensory ability
Sensory ability
Other preconditions
Other preconditions
Other preconditions
Other preconditions

1 Planning & Information
1 Planning & Information
1 Planning & Information
1 Planning & Information
1 Planning & Information
1 Planning & Information
1 Planning & Information
1 Planning & Information
1 Planning & Information
1 Planning & Information
1 Planning & Information
1 Planning & Information
1 Planning & Information
1 Planning & Information
1 Planning & Information
1 Planning & Information
2 Booking
2 Booking
2 Booking
2 Booking
2 Booking
2 Booking
2 Booking
2 Booking
2 Booking
2 Booking
2 Booking
2 Booking
2 Booking
2 Booking
2 Booking
2 Booking
2 Booking

C - Ability to read / write (literacy)
C - Ability to understand fare system
C - Ability to communicate adequately (e.g. asking questions, formu
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Contractual capability
C - Ability to communicate adequately (e.g. asking questions, formu
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access
M - Ability to enter / reach a counter
C - Ability to decide on a service provider
C - Ability to read / write (literacy)
C - Ability to understand fare system
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Contractual capability
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
O - Affinity to use pay system (e.g. credit card, online payment)
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access

Ability

alternative requirements

ability can be required

Opt. / Channel a, b, c:

ability is required

x:

(x):

Phase

Key:

x
x
Opt. a)
Opt. b)
Opt. c)
x
Opt. a)
Channel a)
Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
Opt. b)
Opt. c)
(x)
(x)
x
x
Opt. b)
Opt. c)
x
Channel a)
Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
x
Opt. b)
Opt. c)
(x)

(x)
x
x
Opt. b)
Opt. c)
x
Channel a)
Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
x
Opt. b)
Opt. c)
(x)

Micro Transit

x
x
Opt. a)
Opt. b)
Opt. c)
x
Opt. a)
Channel a)
Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
Opt. b)
Opt. c)
(x)

Ride Pooling

Opt. b)
Opt. c)
x
Opt. b)
Opt. c)
(x)

Opt. b)
Opt. c)
x
Opt. b)
Opt. c)
(x)

Opt. b)
Opt. c)
Opt. b)
Opt. c)
(x)

Opt. b)
Opt. c)
Opt. b)
Opt. c)
(x)
(x)
x
x
Opt. b)
Opt. c)
x
Channel a)
Channel b)
Channel c)

Channel a)
Channel b)
Channel c)

Channel a)
Channel b)
Channel c)

(x)
x
x
Opt. b)
Opt. c)
x
Channel a)
Channel b)
Channel c)

Opt. b)
Opt. c)
x

Opt. b)
Opt. c)
x

Bike Sharing
x
x

(Rapid) Cycle
Lane

x
x

E-Scooter
Rental

Opt. b)
Opt. c)
x
Channel a)
Channel b)
Channel c)

x

(x)

Opt. a)
Opt. b)
Opt. c)
x
Opt. a)
Channel a)
Channel b)
Channel c)

x

Mobility Hub

Mobility System

x
x
Opt. b)
Opt. c)
x
Channel a)
Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
(x)
Opt. b)
Opt. c)
(x)

x
x
Opt. a)
Opt. b)
Opt. c)
x
Opt. a)
Channel a)
Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
Opt. b)
Opt. c)
(x)
x

Urban
Ropeway

(x)
x
x
Opt. b)
Opt. c)
x
Channel a)
Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
(x)
Opt. b)
Opt. c)
(x)

x
x
Opt. a)
Opt. b)
Opt. c)
x
Opt. a)
Channel a)
Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
Opt. b)
Opt. c)
(x)

Scooter Taxi
x
x
Opt. a)
Opt. b)
Opt. c)
x
Opt. a)
Channel a)
Channel b)
Channel c)
(Opt. a))
Opt. b)
Opt. c)
Opt. b)
Opt. c)
(x)
(x)
(x)
x
x
Opt. b)
Opt. c)
x
Channel a)
Channel b)
Channel c)
(Opt. a))
Opt. b)
Opt. c)
x
Opt. b)
Opt. c)
(x)

Car Sharing
x
x
Opt. a)
Opt. b)
Opt. c)
x
Opt. a)
Channel a)
Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
Opt. b)
Opt. c)
(x)
(x)
x
x
x
Opt. b)
Opt. c)
x
Channel a)
Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
(x)
Opt. b)
Opt. c)
(x)

MaaS

Conventional
Public
Transport
x
x
Opt. a)
Opt. b)
Opt. c)
x
Opt. a)
Channel a)
Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
Opt. b)
Opt. c)
(x)
x
(x)
x
x
Opt. b)
Opt. c)
x
Channel a)
Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
(x)
Opt. b)
Opt. c)
(x)

Annex 2: Required abilities per trip phase
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Category

Physical ability
Physical ability
Physical ability
Physical ability
Physical ability

Physical ability

Cognitive Ability
Cognitive Ability
Cognitive Ability
Cognitive Ability
Cognitive Ability
Cognitive Ability
Sensory ability
Sensory ability
Sensory ability

Other preconditions

Sensory ability
Sensory ability
Sensory ability
Sensory ability
Sensory ability
Other preconditions
Other preconditions
Other preconditions

Cognitive Ability

Cognitive Ability
Cognitive Ability
Cognitive Ability
Cognitive Ability
Sensory ability

3 On-Trip
3 On-Trip
3 On-Trip
3 On-Trip
3 On-Trip

3 On-Trip

3 On-Trip
3 On-Trip
3 On-Trip
3 On-Trip
3 On-Trip
3 On-Trip
3 On-Trip
3 On-Trip
3 On-Trip

3 On-Trip

4 Additional Activities
4 Additional Activities
4 Additional Activities
4 Additional Activities
4 Additional Activities
4 Additional Activities
4 Additional Activities
4 Additional Activities

4 Additional Activities

4 Additional Activities
4 Additional Activities
4 Additional Activities
4 Additional Activities
4 Additional Activities

x:
(x):
Opt. / Channel a, b, c:

Phase

Key:

M - Ability to drive a car
M - Ability to drive a 2wheel vehicle (keep balance)
M - Entering a vehicle (overcoming steps or gaps)
M - Leaving a vehicle (overcoming steps or gaps)
M - Physical capability to set or keep in motion
M - Physical fitting to the vehicle (e.g. short legs in large car or
long torso in small car)
C - Ability to read / write (literacy)
C - Ability to follow route
C - Ability to pay due regard to other users
C - Ability to steer a vehicle
C - Ability to understand and operate the system
C - Recognition of the “right” vehicle or area
S - Ability to see
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
O - Allowance to drive a car (incl. specifics like traffic rules in
different countries)
S - Ability to hear
S - Ability to feel (tactile information, Braille, etc.)
S - Ability to speak (alternatively: written or sign language)
S - Ability to use a mobile app or a booking engine
S - Ability to use a phone
O - Affinity to use a mobile app or a booking engine
O - Affinity to use a phone
O - (Safe) Internet access
C - Ability to communicate adequately (e.g. asking questions,
formulating complains)
C - Ability to use a mobile app or a booking engine
C - Ability to use a phone
C - Ability to read / write (literacy)
C - Contractual capability
S - Ability to see

Ability

ability is required
ability can be required
alternative requirements

Opt. a)
Opt. b)
Opt. c)
(x)
(x)
Channel a)

Opt. b)
Opt. c)
(x)
(x)
Channel a)

Opt. a)

Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
Opt. b)
Opt. c)
(x)

x
x
Channel a)
Channel b)
Channel c)

x
x
Channel a)
Channel b)
Channel c)

Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
Opt. b)
Opt. c)
(x)

(x)

x

x
x

Micro Transit

(x)

x

x
x

Ride Pooling

Opt. b)
Opt. c)
(x)
(x)
Channel a)

Opt. b)
Opt. c)
(x)
(x)
Channel a)

Opt. a)

Opt. b)
Opt. c)
Opt. b)
Opt. c)
(x)

Opt. b)
Opt. c)
Opt. b)
Opt. c)
(x)
Opt. a)

Channel b)
Channel c)

x
x
x
x
x

x

x

x
x
x
x
x
x
x

x

Bike Sharing

x

(Rapid) Cycle
Lane

Channel b)
Channel c)

x
x
x
x
x
x
x

x

E-Scooter
Rental

Opt. b)
Opt. c)
(x)
(x)
Channel a)

Opt. a)

Channel b)
Channel c)

x
x
Channel a)
Channel b)
Channel c)

(x)

Mobility Hub

Mobility System

Opt. b)
Opt. c)
(x)
(x)
Channel a)

Opt. a)

Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
Opt. b)
Opt. c)
(x)

x
x

x

x
x

Urban
Ropeway

Opt. b)
Opt. c)
(x)
(x)
Channel a)

Opt. a)

Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
Opt. b)
Opt. c)
(x)

x
x
Channel a)
Channel b)
Channel c)

x

x
x

Scooter Taxi

Opt. b)
Opt. c)
(x)
(x)
Channel a)

Opt. a)

Channel b)
Channel c)
(Opt. a))
Opt. b)
Opt. c)
Opt. b)
Opt. c)
(x)

x

x
x
x
x
x
x

x

x
x

x

Car Sharing

Opt. b)
Opt. c)
(x)
(x)
Channel a)

Opt. a)

Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
Opt. b)
Opt. c)
(x)

(x)

x
x
Channel a)
Channel b)
Channel c)

(x)

x

(x)
(x)
(x)
(x)
(x)

MaaS

Opt. b)
Opt. c)
(x)
(x)
Channel a)

Opt. a)

Channel b)
Channel c)
Opt. a)
Opt. b)
Opt. c)
Opt. b)
Opt. c)
(x)

x
x
Channel a)
Channel b)
Channel c)

(x)

x

x
x

Conventional
Public
Transport

