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DIGNITY
Aim DIGNITY project

» Sustainable, integrated and user-friendly digital fravel system
accessible to all

 Focus on the needs of vulnerable to exclusion end-users
* 4 pilofts:

Tilburg (NL) Barcelona (SP) Flanders (BE) Ancona (IT)

This project has received funding from
the European Union’s Horizon 2020

research and innovation programme
under grant agreement N°875542.
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DIGNITY

The role of Flanders

 Digitalization of mobility and transport systems

* Vulnerable to exclusion groups:
e Older people — digital capabilities, reduced feeling in the fingertops, ...
° PeOple with disabllities - not able to use a smartphone, ...
* Inhabitants of rural areqas -reduced provision of public transport

This project has received funding from
the European Union’s Horizon 2020

research and innovation programme
under grant agreement N°875542.




DIGNITY

How can we make digital mobility systems accessible
and inclusive for these groupse

 Co-creation

This project has received funding from
the European Union’s Horizon 2020

research and innovation programme
under grant agreement N°875542.
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DICNITY
Co-creation

« 3 co-creation workshops face-to-face

« Part I:

« Current usage and challenges of digital
public transport

« Part Il

 Co-creating solutions on how fto
address these challenges identified by
the end users

-

i

This project has received funding from

the European Union’s Horizon 2020
research and innovation programme
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Co-creation workshop Flanders

Characteristics of the participants N (N = 15)

Gender
Men 12
Women 3

Age
55-64
65-74
75 -84
85+

Digital capabilities
High
Medium
Low

Disability
Auditory

= N N0 W

*

N

w

Visual
Physical and/or wheelchair

Speech
No disability

PR N R R

0

* 2 participants did not fill out the digital capabilities item
© University of Cambridge www.dignity-project.eu



DIGNITY
1. Top down approach

Antwerpen

Mechelen

vViaamse Rand

« Accessibility and inclusion means uniformity across Flanders. Some matters
should not depend on local governments:

= Standard platforms at train stations (the same height)
= Height of the bust stops for easy boarding

This project has received funding from
the European Union’s Horizon 2020

research and innovation programme
under grant agreement N°875542.




DIGNITY

2. User-friendly app

= Simple language, no English words, no jargon
= Clear icons (disability)
= Search functions

= Announce information visually and auditory: speech
recognition system that automatically switches to subtitles and
vice versa

This project has received funding from
the European Union’s Horizon 2020

research and innovation programme
under grant agreement N°875542.




DIGNITY

3. Training and sensibilisation for end-users

* Travel information (search functions)
= How to buy a ticket

= Perform updates

* Internet use

ow to use a smartphone
ow to connect to Wi-Fi
ow to download the app

This project has received funding from
the European Union’s Horizon 2020

research and innovation programme
under grant agreement N°875542.




DIGNITY

4. Non-digital solutions

= Real-time information at the train, tram and bus stops:

= Connections between public transport )
. P P @:@
= Possible delays and detours ko

= [mportant for elderly people who don’t have a smartphone,
lose feeling in their fingertips, people with low digital
capabilities and people with disabilities

= This real-time information is mainly provided at the stations,
but not at the stops further away or at main (touristic) point

m.-
AN BUSTEMMING V!l.ft!l ‘
y RESSEL-LO NULSBERG 35:27 <
338 GASTRUISBERG 15128
370 GASTHUISSERS 15:29
316 NAARINEN NETRO 45130
337 OVERIISE TEALANEN +15:30°
351 SAUSSEL NOORD 15130
352 KRARINEN WETRO 15:30
16 GASTNUISBERG 15:31 +
338 TICNEN 4§13
370 DIEST 15:34 + 7
8 BICASCEK DE BOMRE  15:32 + °
2 NEVERLEE CANPUS 15:33

350 BRUSSEL NOORD 15:3%
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DIGNITY

5. Involve end-users

* Involve older people and people with disabilities in the decision
making process because the have the necessary experience and
expertise

* Designing an app
* (Reflection of) Policy on inclusive digital mobility

This project has received funding from
the European Union’s Horizon 2020

research and innovation programme
under grant agreement N°875542.
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DIGNITY

Key messages

* Inclusivity and accessibility is a joint effort

* Involve vulnerable to exclusion end-users in the decision
making process (development of an app, service, product,
policy) because they have the necessary experience and
expertise

This project has received funding from
the European Union’s Horizon 2020

research and innovation programme
under grant agreement N°875542.




DIGNITY

Digital fransport in and for society

Thank you!

Shila Abdi

/ * This project has received funding from
. . /(q V|aandel"en x **** the European Union’s Horizon 2020
\ i biliteit & * ; esearch and innovation programme
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INCLUSIVE AND ACCESSIBLE MOBILITY SOLUTIONS FOR PEOPLE
WITH AVISUAL IMPAIRMENT

PIETER-JANVANDENBERGHE




MOBILITY AND LOGISTICS TEAM
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PROJECT OBJECTIVES

To improve the understanding of the
users’ needs towards the digital
transport system.

To improve knowledge about users’
requirements in personalised digital
transport systems.

To foster the Universal Design approach
throughout the planning and design process
of digital application and services, both for
accessibility and inclusion.

To influence future policy by feeding project
results into European, regional and local
policy making.

To co-create tools that can help engineers, developers,
operators and policy makers to generate an inclusive,
universally accessible personalised digital transport system.

This project has received funding from European Union’s Horizon 2020 research and innovation programme under grant agreement No. 875533



CONCEPT AND METHODOLOGY
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ANTWERP

Inclusive smart
MADRID traffic lights
Cyclelogistics platform
for deliveries

BERLIN

On-demand ride-sharing integrated
into multimodal route planning

PILOT
PROJECTS er

€00peyef A i
€ platf, S » People with ment,
open-soyren $ heakk impairmenss

c" Socej. ‘ .
peo},a[gy Isolatey

women "" USERS
eople living '

inp er?pheric ore
pen-urban areas |

Caregivers ;

. people with reduced
smartphoneapp « ! v151gn/mobility
bike delivery ¢ 4 cowt é19conﬁned
cooperative . | peop d
.+ ' pon-connecte
barriels " ¢ people

+ smartphone app

: s mufﬁmod |
ron digigiACking | Planning
ameg;‘;grtun'\ﬂes A Yital spipd; NG

ﬂ GALILEE

Informal ride sharing

G-Lo)| inethnic towns

= | EMILIA-ROMAGNA

* e ] Introducing digital technology to
HEI enable e-commerce in rural areas
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TRAFFIC —THE BLIND EXPERIENCE

* Confidence varies
* Signalized crosswalks are a pain

* Where is the crosswalk? (Is there even a

crosswalk or traffic light?)
* |s it green or red?
* Orientation: which way am | going?

* Often fixed routes, not many new trajects

This project has received funding from European Union’s Horizon 2020 research and innovation programme under grant agreement No. 875533



MOBILE ACCESSIBLE PEDESTRIAN SIGNAL
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RESEARCH — DESIGN —TEST

Proof of Concept that enables blind
and visually impaired people to cross | o
signalized intersections safely , y

Connects to smart traffic light
controllers through an online data
platform

Real-time signal phase and timing

This project has received funding from European Union’s Horizon 2020 research and innovation progi



DESIGN — DEVELOP —TEST — REPEAT

all = 4 100% @

{ Terug <__)

Helmond
* Mock-up designs Zuidende heen

Geluid ( @)

* Apply Universal Design principles

e Test with end-users

* Improve

This project has received funding from European Union’s Horizon 2020 research and innovation programme under grant agreement No. 875533



RESULTS REAL-LIFETEST WITH USERS

* Improved safety perception

 Empowered to try new routes

* Integration with other navigation tools

* Integrating extra info (e.g. real-time data
on roadblocks, building accessibility, ...)

* Major differences amongst participants

Bl

o
-

This project has received funding from European Union’s Horizon 2020 research and innovation programme under grant agreement No. 875533



TECHNICAL LIMITATIONS AND ASPIRATIONS

*  Regular accessible pedestrian signal (APS) !
e Sound is a guide to find crosswalk o8
e Sound is a guide to cross in a straight line ('!('

*  Smart accessible pedestrian signal
*  Best of both worlds
e Activates automatically, no need to push a button
*  Activates only when it is needed
e Can provide more information through an app

*  Semantics matter
*  Traffic light controller
. Traffic control installation

* Standardization
*  Make inclusive design part of the smart intersection

* Integration with navigation tools

Brs
Res
-

This project has received funding from European Union’s Horizon 2020 research and innovation programme under grant agreement No. 875533



LESSONS LEARNED

Involve all Research, start

% stakeholders from V Short feedback small, visualize,
o loops : :
beginning to end universal design

Reach out to others,

o Expectation Don’t forget active
@ communication is [t]
key management road users

This project has received funding from European Union’s Horizon 2020 research and innovation programme under grant agreement No. 875533



REACH OUT TO THIRD PARTIES

A\ " Blind
LAZARILLO Square

partnership %
talking traffic
Helmond
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This project has received funding from European Union’s Horizon 2020 research and innovation programme under grant agreement No. 875533
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TRIPS

The European
Accessibility Observatory

Background and Next Steps




A new approach to Designing Transport

Systems free of Mobility Barriers

PROJECT DESCRIPTION
* 11 partners
« 7 European city demonstrators

Brussels

Bologna

Cagliari
Zagreb

Sofia

The projectis funded by the EU
H2020 agenda until January

2023
TUfe 5 e § ) By {m
crmE
Q ADVANCING Co rris ‘) m

UITP rpusuc

TRANSPORT

‘#7 Deutsches Zentrum
DLR fir Luft- und Raumfahrt
German Aerospace Center

METHODOLOGY
Working groups in 7 pilot
cities comprising persons

Hew NORK PACKMES WORK

T HER

- nouury PIVIDE
| Weq |72 PR NTE Twes

with disabilities and industry —

. wP2 “THE Aar
representatives s
develop a co-design ‘gméas:';:m(.:e> Hmmm%:wm::ve
methodology to
promote and include is WPG
all relevant stakeholders in mms“
designing, developingand "2

- - )
deploying accessible "mﬂ
[Thsks- 4|+M

mobility solutions.

EXPECTED OUTCOMES

+ Launch of a political declaration at Lecco, Italy
in July 2022, driven by user research insights

+ Co-signing of a Memorandum of Understanding
fo commit to a joint accessibility innovation and
policy agenda between expected January
2023.

* An online course (MOOC) on co-designing
together with people with disabilities

» Creation EU Accessibility Observatory based on
a user-derived mobility divide index

TRAVEL TIME

CONVE

coMFORT (9

The Mobility Divide Index (MDI) is a composite
indicator that combines together all facets of

fravel experience of people with disabilifies.

INDEX DIMENSIONS

< Affordability gap: the
condition of not requiring
relevant extra costs resulting
in financial hardship

< Autonomy gap: the ability to
fravel autonomously, with no
need for assistance

< Travel Time gap:the extra
time necessary to reach the
destinations

The beta version of an MDI app is released this month to allow users

BN — O SAFETY

ts
& AUTONOMY

to audit their accessibiity. of their cities. It will be tested by users in
the 7 pilot cities and subsequently by follower cities.

Users feedback will be published online to establish transparency
on accessibility issues and set the foundations of the EU

Accessibility Observatory

TRIPS

The Mobility Divide Index is
the overall gap that users
with disabilities must
overcome to use public
transport in the same ways
citizens without disabilities
can.

Ensuring equal access
opportunities means to
cancel the Mobility
Divide

AFFORDABILITY

% Comfort gap: the ease of access
and use of the transport services,
equipment and facilities

% Convenience gap: the
condition of fitting in wellwith
travellers own needs and
expectations

% Safety gap: the condition of not
being exposed to unreasonable
risks because of the impairment

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



TRIPS

Our Motivation

Disabled people said that when it comes to accessibility:

* Our complaints are not taken * Accessibility auditing is a box-
seriously ticking exercise

e Our complaints do not lead to any  * Accessibility relies on self- auditing
change by transport operators and is

* How the transport sector biased
measures accessibility, has * Accessibility auditing processes
nothing to do with how we are not transparent

experience accessibility




TRIPS
Our Response

Mobility Divide Index
A -
PP £ . = ATHENS U5 Y O

Disabled users can:

®* Crowd-audit the
accessibility of transport
based on a user-derived
index

Reach transport access

point Social barriers Time taken to complete t Availability of a device Accomplish the journey

[
‘ Risk on the way to the

(] vis u al ises fi n d i n gs i nto WM i | journey cycle steps supporting the accessibility transport access point (e.g. cycle steps autonomously

infrastructures Surrounding environment Aoty dscolens 1 Station)

L3 L3 L 1
actl 0 n a b I e I n fo rm at I o n g::]:;é::ﬁ el | Limited access to ‘ ‘ Risk at the transport access

f b & Comfort on board Lﬁ;’mﬁ;z‘c’fa‘{ :g;k of | point
O r u r a n t ra n S p O rt Be oriented Emergency situations | ‘ Risk on board

p I a n n e rS/ O p e rat O rS Find information gsggteioonfsthe s Emergency situations

Ll
Impact of the pandemic

Use intermodal facilities restrictions

Pandemic related risk

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




TRIPS
Accessibility auditing

on-the-go!

(" Alertsand |
suggestions are
forwarded to the
local transport
operator, for a

quick resolution

of the problem

.

[ Transport

planners are
e B — aware of the
2 W needs for

INFRASTRUCTURES
innovation and

95 FIND
THE MEANS il @ irormanion

7l USE INTERMODAL i m p rove m e nt S

FACILITIES

This project has received funding from the European
Union’s Horizon 2020 Researcl h and Innovat ion
Programme under Grant Agreement no. 875588



The European Accessibility TRIPS
Observatory

N

ATHENS

B8O comrorT GAP

A public dashboard that
visualizes:

* the results of the users’
MDI ratings for each
city, per mode, per type
of disability

* the response
commitments of
transport operators and
authorities towards

redressing them

This project has received funding from the European
Union’s Horizon 2020 Research and Innovation
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The European Accessibility Observatory

' THE EUROPEAN ACCESSIBILITY OBSERVATORY

Owners

Current state of . ¢ | e O’
ADVANCING
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of each city | ‘ " | ©
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The European Accessibility Observatory

: ¢ City Corzra_cr Point: : ® THE EUROPEAN
ﬁ Artemisia Lemonias <] & ATH ENS % ACCESSIBILITY OBSERVATORY

TRAVEL TIME )

AFFORDABILITY

CONVENIENCE <) © SAFETY

af»

COMFORT (2} “&* AUTONOMY

Provides visibility of feedback and s

. DESCRIPTION INCIDENT NO. MDI DIMENSION RESPONSIBLE STATUS
C ommitments Reduce Peak time ticket fair IN4302 Affordability Mayor’s office In discussion
Maintenance of train ramps IN584 Convenience Transport operator X In progress




The European Accessibility Observatory
‘ ' City Contact Point: ® THE EUROPEAN
Artemisia Lemonias < & ATH EN S % ACCESSIBILITY OBSERVATORY

5 COMFORTGAP  [Aoims

Turns Uoo1:
REACH TRANSPORT COM FOR T “I still cannot use the lift in station X*
feedback ACCESS POINT ON BOARD

Into USE FACILITIES OR @
actionable SUPPORTING gquNTED
N INFRASTRUCTURES e

“I missed 3 buses because they were

fO r p (0] | | Cy gf’ ; Zfz-/A 2{;’-‘ o overcrowded”
makers and OF TRANSPORT INFORMATION @

transport USE INTERMODAL

uoo3:
(0] p era tO rs v Fi AC"J TIES “The bus driver on route X95 could not
operate the ramp”




Thank you for listening

THE MOBILITY DIVIDE INDEX

A brand-new measuring system
of public transportation accessibility
for people with disabilities

WHITE PAPER

MAY 2022

The TIIPS prcgect fes recsived forcing bom e Lacpesn Unon's Morson 2000
Hessarch and nncwtion Prograrers Lrces Uoart Agresmart ro. 55sse

TRIPS

To learn more about our project
go to: https://trips-project.eu

For more information or to
test our MDI app in your city,
please contact:

Cino Repeto
c.repetto@tbridge.it

@ T BRIDGE
BV TECHGROUP

This project has received funding from the European
Union’s Horizon 2020 Researcl h and Innova tion

Programme under Grant Agreement no. 875588
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DIGNITY

Digital tfransport in and for society

Accessibility and inclusive design in

oublic transport In practice
Mike Bradley, University of Cambridge

This project has received funding from
the European Union’s Horizon 2020
research and innovation programme
under grant agreement N°875542.

June 2022



Accessibility and inclusive design in public tfransport?

» Who can be excludede

- Why can we be excluded?

« How can we measure exclusion?
 How can we design for inclusion?

This project has received funding from
the European Union’s Horizon 2020
research and innovation programme
under grant agreement N°875542.
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Why can we be excluded?

Capability: User — | y‘\“ Demand: Task

04 {

This project has received funding from
the European Union’s Horizon 2020
research and innovation programme
under grant agreement N°875542.
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Each step is a hurdle than places demands on our
capabillities

/C-\L—-j: High Demand
T

Task Step

7™ , ,

[/
/ r Low Demand | ]
/ Task Step
( , :
_ S F7 _
Task Step Task Step Task Step Task Step
1 2 3 4

For the entire user journey....

This project has received funding from
the European Union’s Horizon 2020
research and innovation programme
under grant agreement N°875542.

DIGNITY




Capability vs. Demand...

DIGNITY

<@ Vision

Hearing

Thinking

Reach & Dexterity

Mobility

<
T
%

This project has received funding from
the European Union’s Horizon 2020
research and innovation programme
under grant agreement N°875542.

~

Products place a demand on our
capabilities (vision, hearing, thinking,
reach+dexterity and mobility)

Demand <> capability
Demand > capability => excluded
Demand < capability => difficulty

Demand << capabillity => easy




| can see it, | think it's fine ...
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of
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Not just about vision...

Number
of
People

DIGNITY

- ABILITY o

Need assistive
technology

GAP

B

Very Poor

This project has received funding from
the European Union’s Horizon 2020
research and innovation programme
under grant agreement N°875542.

Capability of a
young designer
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. 2
Excellent
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Who can be excludede?

It is normal to be different

This project has received funding from
the European Union’s Horizon 2020
esearch and innovation programme
under grant agreement N°875542.
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Examine
scendrios

Identify
potential
KPIs

Inclusive Design
Wheel Process

&

. A framework for &

designing inclusive
solutions

Stimulate

Capture
needs

Develop
concepts

Examine
user
data

Engage
stakeholders
& Build
team

Ensure
common
under-
standing

Examine
customer
journeys Refine
project
goals

prototypes

Review
progress &
Agree next
steps

Develop
case

Review
KPls

Assess Elci
. feedback
exclusion

This project has received funding from
the European Union’s Horizon 2020
research and innovation programme
under grant agreement N°875542.
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Relationship
between user

characteristics &

digital

oroduct/service Attributes:

demands

Adapted from Goodman-Deane, J., Bradley, M., Waller, S., Clarkson,
P.J.

(2020b). Quantifying exclusion for digital products

and interfaces. CWUAAT 2020 (10th Cambridge

Workshop on Universal Access and Assistive Technology),
Cambridge, UK, March 2020, Springer

Interaction

Product
attributes

Context

Characteristics:

10



Performance test 7: Bring up an onscreen keyboard to
enter the location in the search

UK data: Overall 54% responded correctly

This is a very important task for users of fransport apps who often need 1o .
A http://wwwaccomm C % @

type in locations.

What would you do to bring up an onscreen Accommodation Finder

keyboard to enter the location?

__100

E 80 End date

= 60

z

o 40 Children

e 20 . N

E 0 [ | -

§ Tapped box Tapped Something Don't know Prefer not to

labelled another else answer Explore the possibilities
"Anywhere" dataentry '
field

This project has received funding from
the European Union’s Horizon 2020 The correct response is circled in
research and innovation programme ink

under grant agreement N°875542. pIN

CEN




Technology competence

« Participants were given

eight interface tasks. The Number of digital competence tests done correctly
number of tasks (out of 8)
100
performed correctly
declined with age. o 80
o
@ 60
« 52% of over 655 got fewer than half Eg:
of the tests correct 5 40
« 27% of over 65s did not get any X 5
tests correct. I II I
«  45% of over 75s did not get any 0o -—m ui =0l nm =i EEE &
tests correct 0 1 ) 3 4 5 6 7 8

M 16-39 m40-64 m65+

This project has received funding from
the European Union’s Horizon 2020
research and innovation programme
under grant agreement N°875542.
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Survey questions and derived variables
corresponding to each digital access requirement

Survey questions Derived digital
access

Do you own a smartphone? = Yes Has access to a
OR mobile phone
Do you own a mobile phone that is not a smartphone? = Yes

13



Technology access related exclusion for adult

populations

e S
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n = 1002 n =338

0% * 0% *
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Persona

Derek

Joshua

Ida

William

Nancy

Maria

Kamal

Anna

Robert

Laura =

&
a
2
S
o
£
3

Eric

Competence
with
technology*

Related
cluster

1 Very low (0.5)

2 Very low (2.0)

3 Very low (2.5)

4 Low (4.0)

5 Low (4.0)

6 Low (4.5)

7 Moderate
(6.0)

8 Moderate
(6.5)

9 High (7.0)

10 High (7.0)

11 High (7.5)

12 High (7.5)

Use of technology

Frequency of Range of

use activities

Very low Very low

Moderate

Very low Very low
Low Low

Moderate

Very high Very high

Moderate

Very low

Very low

Low

Very high Very high

Very high

Very high

Engineering Design Centre

Attitudes to technology

Desire to Willingness to
engage explore
Very low Very low
Moderate Low
Low Moderate Key to
Characteristics
Low Low
Very low
Low
Moderate
Low Low
High
Very high
Low Moderate

Moderate

Very high

15



Sum-up

* Inclusive design aspires o include as many people as
reasonably possible — some people are always likely 1o be
excluded

» Understanding capabillity in the population you design for is
very important — hence the digital exclusion surveys

» Designing to accommodate digitally excluded may require
non-digital solutions

Brlee

DIGNITY

This project has received funding from
the European Union’s Horizon 2020
research and innovation programme
under grant agreement N°875542.




Thank you for your attention!

* Are there any questionse

Acknowledgements

This research was carried out as part of the DIGNITY project which received funding from the
European Union's Horizon 2020 research and innovation programme under grant agreement
number 875542. We would like to thank all the research partners on this project for their input
into designing and carrying out the survey.

The UK survey was funded was funded by DFT as part of the RSSB’s TOC' 16 project: Towards the
Inclusive Railway in collaboration with Siemens Mobility, Keolis Amey Docklands, and Astutim.

Mike Bradley: mdb54@caom.ac.uk

This project has received funding from
the European Union’s Horizon 2020
research and innovation programme
under grant agreement N°875542.

EEN

17



TRIPS 55y

ooooooooooooooooooooooooooooo

Session B3 - Digital shift in mobility: How
can we get everyone on board?










How many people in
the EU have not even
basic digital skills?

197 million

Source: EUROSTAT Internet use statistics: https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Digital economy and society statistics -
households and individuals#lnternet access



https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Digital_economy_and_society_statistics_-_households_and_individuals#Internet_access




How many people in
Europe live with some
kind of a disability?

e

135 million

Image: © Shutterstock
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