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Executive summary
This deliverable is part of Work Package 3 of the European Horizon 2020 DIGNITY project:
‘Testing the DIGNITY approach in the pilot regions’. The overall goal of the DIGNITY project
is to create a sustainable, integrated and user-friendly digital travel eco-system that
improves accessibility and social inclusion, along with the travel experience and daily life
of all citizens. To achieve this goal, an approach has been developed within the DIGNITY
project to tackle the challenges caused by the digitalization in mobility. This deliverable
describes the first step of the DIGNITY approach: framing the digital gap in mobility on a
local level.
To frame the digital gap in mobility, a mixed methods research design has been
developed. This methodology consists of three subsequent steps that were developed
and adapted to frame the digital gap in mobility:
•

Digital gap self-assessment

•

Customer Journey Mapping

•

Focus group with vulnerable-to-exclusion groups

These methodologies work together and complement each other to investigate the
digital gap from three different perspectives: the micro (the end users), meso (mobility
providers) and macro (public authorities) level.
The DIGNITY framing methodology has been implemented and tested within a selected
number of case studies in regions/metropolitan areas across Europe: Barcelona (ES),
Flanders (BE), Ancona (IT), and Tilburg (NL). This deliverable describes the results of the
DIGNITY framing phase in each of these cities or regions. For every pilot, the results of each
step are analysed and described in detail. These results made it possible to frame the
digital gap in mobility on a local pilot region level. In a final chapter, conclusions for every
pilot region or city have been developed. In addition and based on the experiences from
the implementation, some limitations and suggestions of the DIGNITY framing
methodology have been formulated to conclude the deliverable.
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1. Introduction
1.1 DIGNITY Project Summary
The overarching goal of DIGNITY is to foster a sustainable, integrated and user-friendly
digital travel eco-system that improves accessibility and social inclusion, along with the
travel experience and daily life of all citizens. The project delves into the digital transport
eco-system to grasp the full range of factors that might lead to disparities in the uptake
of digitalized mobility solutions by different user groups in Europe. Analysing the digital
transition from both the users, providers and policy perspective, DIGNITY looks at the
challenges brought about by digitalization, to then design, test and validate the DIGNITY
approach: a novel concept that seeks to become the ‘ABCs for a digital inclusive travel
system’. The approach combines proven inclusive design methodologies with the
principles of foresight analysis to examine how a structured involvement of all actors local institutions, market players, interest groups and end users - can help to bridge the
digital gap by co-creating more inclusive mobility solutions and by formulating usercentred policy frameworks.
The idea is to support public and private mobility providers in conceiving mainstream
digital products or services that are accessible to and usable by as many people as
possible, regardless of their income, location, social or health situation or age; and to help
policy makers formulate long-term strategies that promote innovation in transport while
responding to global social, demographic and economic changes, including the
challenges of poverty and migration.
By focusing on and involving end-users throughout the process of designing policies,
products, or services, it is possible to reduce social exclusion while boosting new business
models and social innovation. The aim of DIGNITY is to provide an innovative decision
support tool that can help local and regional decision-makers formulate digitally inclusive
policies and strategies, and digital providers design more inclusive products and services.
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1.2 Objectives and outline
This deliverable describes the state-of-the art analysis of the digital transport eco-system
in the four DIGNITY pilot regions: Barcelona (ES), Flanders (BE), Ancona (IT), and Tilburg
(NL). The analysis has been carried out to provide a better understanding of the digitallyrelated user requirements and to identify the obstacles to digital mobility, in other words:
to ‘frame the digital gap’ in mobility on a local level. To facilitate this work, a mixed
methods research design was used combining quantitative and qualitative research
methods. The second chapter of this deliverable describes the theory and aim behind
each of the research methodologies used to frame the digital gap in mobility within
DIGNITY.
The framing methodology has been implemented and tested in the four pilot regions
engaging with stakeholders at different levels of governance, new market players and
civil society – all of the actors involved in the digital transport eco-system. The results of
those implementations are described in detail in the third chapter of this deliverable.
A discussion, together with a series of conclusions and recommendations conclude this
deliverable, giving insights into the baseline situation of the digital gap in mobility in every
case study. In addition, a brief but critical review of the process of implementation and
the results that have been generated has been described. Special attention is paid to
the limits of the research methodologies used and how these can be improved in the
future.
This deliverable will be used as a baseline measurement to structure and organize the
following step within the DIGNITY project: bridging the digital gap. To bridge the digital
gap in mobility, each case study will be implementing a co-design methodology and a
scenario-building approach with local actors. The final results will include the formulation
of long-term strategies – an action plan for an inclusive digital transport eco-system – and
insights on how to design for maximum user inclusivity and accessibility.
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2. Methodology
To frame the digital gap in mobility in a metropolitan or regional context, a mixed
methods research design was used. By combining both quantitative and qualitative
research methods, the challenges to enable a digitally inclusive travel ecosystem are
being analysed in depth and from different perspectives: the micro level: the actual users
of the travel ecosystem; the meso level: the mobility providers situated between the
authorities and the users; the macro level: the public authorities on national or local level;
The research methodology used to frame the digital gap within DIGNITY comprises three
subsequent methodologies:
•

a digital gap self-assessment exercise,

•

a process of customer journey mapping,

•

and a focus group with vulnerable-to-exclusion groups.

These methodologies work closely together in a complimentary way, to quantify the
digital divide, to assess the factors hampering effective user uptake and thus identify gaps
in provision, and to highlight and prioritise issues in the mobility system as a whole that
need to be resolved. Every methodology is described below.

2.1 Digital gap self-assessment
An innovative and easy to use digital gap self-assessment framework or tool has been
created within the DIGNITY project: D2.1‘Guidelines for Digital gap self-assessment’. The
tool allows city or region authorities to identify their current digital gap in mobility, gain
clarity on which vulnerable-to-exclusion groups need attention and assess which policy
actions should be prioritized in addressing the digital gap in an effective way and on their
own. This way, cities or regions are being steered in their decision-making process.
Completing this digital gap self-assessment exercise is the first step in the DIGNITY framing
methodology.
The framework is structured following three main research perspectives: the micro level,
the meso level and the macro level. Furthermore, each level is further detailed in a set of
sub-categories (see Figure 1). This way, the digital divide and the magnitude of the
problem are examined from different perspectives. Vulnerable-to-exclusion groups that
might experience an increase in the mobility poverty due to the digitalization of the
mobility products, as well as digital mobility products and services, are the linking pins
between all the levels.
Framing the digital gap in mobility on a local level
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Figure 1: DIGNITY self-assessment framework structure (Source: D2.1)

Carrying out self-assessment on a regular basis and on different levels will allow local
authorities to see how the digital gap in mobility changes within their region. In addition,
the results of the framework can also be used by digital mobility products/services
providers to identify where there is still a gap in the demand from vulnerable-to-exclusion
groups.

2.1.1

Micro level

The micro level is all about the actual end users of digital products or services that are
related to mobility. Within this level, specific emphasis is placed on four dimensions related
to these users: the population itself (general characteristics of the citizens in the region
and the share of vulnerable-to-exclusion groups); the digital ability of the population
(limited digital possibilities caused by access, usage, skills and/or attitudes); the mobility
patterns of the population (modal split and how big the issue of mobility poverty in
general is); and the specific link between digitalisation and mobility (facing mobility issues
due to the digitalisation of the mobility system in general).
The data gathered within the micro level, is structured for several vulnerable-to-exclusion
groups. This will help to understand who is experiencing difficulties in both digitalization
and mobility, and to what extent specific vulnerable-to-exclusion groups might
experience mobility poverty due to digitalisation.
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Several vulnerable-to-exclusion groups have been identified within the DIGNITY project
(D1.1: Literature review - The effects of digitalization in mobility in society):
• Older people (those aged 65 years old and over);
• People with disabilities (any kind of capability loss that limits them in daily activities);
• People with low income (those on a minimum salary or who receive government
support with their income);
• People with low education levels (basic education or no education);
• Inhabitants of the rural areas (area with <1000 households per km2)
• Women
• Migrants (those who were born with a different nationality from their country of
residence).
To gather data and complete the self-assessment exercise on the micro level, a structured
DIGNITY face-to-face survey has been developed and made available to conduct on a
national level. This survey is based on an existing method and tool for measuring digital
ability (Goodman-Deane, Bradley, Waller, & Clarkson, 2020) and aims to gain insight into
the number and types of people who are unable to use a product or service because of
the demands that it places on users’ capabilities. In addition, it assesses how digitalisation
is influencing a person’s motility. This link between digitalisation and mobility is a rather
new field in the research of mobility poverty. Existing data sources on how digitisation
contributes to people's ability to travel are scarce, but particularly relevant to measure a
digital gap in mobility from the micro perspective. The DIGNITY survey is meant to be
representative of the entire population by working with quotas on gender, age,
education, occupation, living area (rural, suburban, rural) and digital literacy.

2.1.2

Meso level

The meso level looks at the market side of digital mobility products and services available
within a region or city and how they meet users’ needs of vulnerable-to-exclusion groups.
Specifically, information has been collected on three dimensions: key stakeholders (key
players in digital mobility in the region); provision (the current digital transport services and
products within the region); and a list of services (a more detailed look at the main
transport providers within the region).
The Meso level gives insights into the existing digital gap in transport provision. Not only
the amount of services but also the usage and non-digital alternatives are considered.
That way, a holistic approach shows which service dimensions need specific attention to
meet their users’ needs and in what way. The input provided by the Meso level assessment
will be used to start a co-creation process towards an inclusive digital mobility eco-system,
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closely working together with the main stakeholders of the digital mobility services. In
addition, the Meso level overview might create digital awareness amongst both local
authorities and the providers of these mobility services and products. By providing a
snapshot of the current situation in a region, discussion about (digital) transport provision
as a whole might arise.

2.1.3

Macro level

At the macro level, it is all about policy by focusing on the perspective on the national,
regional and local scale to ensure an inclusive and accessible mobility for all citizen
groups. This level is examined according to three dimensions: governance structure (how
the system works and is organized); regulatory framework (the level of readiness to meet
the challenges of the digital transition in transport, ensuring at the same time social
inclusion); and budget and outreach programmes (the amount of money that is being
allocated to enable social inclusion in mobility in the region).
The input gathered on the macro level will help to understand whether public authorities
have the appropriate governance structures and regulatory framework in place to face
the digital transition in the transport and mobility domain, ensuring that no-one is left
behind. In addition, the self-assessment tool can provide insights into whether and how
public institutions can help to decrease the digital gap in mobility via targeted policy and
appropriate allocation of budget for incentives, subsidies and educational programmes,
as well as supporting initiatives such as research, pilot demonstrations and targeted
programmes for start-ups.

2.2 Customer journey mapping
The next step in the DIGNITY framing method is to conduct a customer journey mapping.
Customer Journey Mapping, hereafter referred to as “CJM”, is a research methodology
to gain a deeper understanding of the interactions between a customer and a provider,
and the activities a customer undertakes along its journey (Følstad & Kvale, 2018). CJM
originated from the field of marketing (Singer, 2015) but is also used in a broader context
like services and design (Rosenbaum, Otalora, & Ramırez, 2017) to obtain data based on
past experiences. The purpose of this approach within DIGNITY is to gain an in-depth
understanding of the practical mobility challenges faced by specific vulnerable-toexclusion groups during a recurring journey. Even though existing research into mobility
and excluded groups is already quite common, it is often focused on quantitative data
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on a macro level (Keyson, et.al, 2003; Uteng, 2006). The approach used in CJM has been
designed to provide micro-level data in a qualitative way.
Because of the limitations to meet people physically due to the COVID-19 pandemic at
the time of implementing this methodology within DIGNITY, an adapted methodology has
been developed combining two qualitative research methods: an intake survey and an
in-depth interview with the participant.
More specifically, the CJM approach used within DIGNITY consists of three parts:
•

before the journey: first, general participant profiles are developed by conducting
a small intake survey. After that, participants are asked to describe how they figure
out their travel options towards a predefined location;

•

during the journey: the participant is asked to describe a journey based upon a
past experience. In doing so, they are asked how they experience certain steps of
their travel journey and how they would score their level of emotion for every step
on a scale of 10. Without the physical limitations imposed by the COVID-19
pandemic, this second step would consist of an observation of the participant while
performing the trip itself;

•

after the journey. finally, an in-depth interview with the participant aims to
understand the reasons behind their scores and their specific needs improve their
travel experience in general.

For data reporting, the statements of each participant are linked to a standardized code
P[#] whereby ‘P’ stands for Participant from a certain pilot region and '#’ represents the
unique number of the individual participant. The scores related to these statements can
be added between brackets at the end, e.g. “she expects that she would not be able
to plan a trip digitally (1)”. In the case of direct citation, the code Ap[x] is added in which
‘A’ stands for Appendix, ‘p’ for page, and 'x' the page number. This refers to the Appendix
of the full DIGNITY Customer Journey Mapping report.
By combining the data gathered in every part of the CJM approach, a final customer
journey map for a specific vulnerable-to-exclusion group can be developed. Figure 2
gives a schematic overview of how such a customer journey map is constructed and how
it can be read and interpreted.
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Figure 2: Example of the two parts that make up a Customer Journey Map (Source: Crosier and Handford, 2012)
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2.3 Focus group
The final step of the DIGNITY framing methodology is a focus group with vulnerable-toexclusion groups. This focus group aims to discuss and validate the data collected during
the previous steps of the DIGNITY framing approach on the micro level, with a specific
focus on the DIGNITY face-to-face survey and the customer journey mapping. To assess
the digital gap in mobility, it is particularly important to take the perspective of the
vulnerable-to-exclusion groups themselves into account. The goal of this final step is not
to collect a lot of new data, but rather to better understand and contextualise the results
already known, adding another layer of information to the results and thus finalising the
DIGNITY framing research methodology as a whole. The content of this focus group is
therefore not fixed, but varies according to the already known insights in the vulnerableto-exclusion groups in previous steps of the DIGNITY framing methodology.
A focus group is a well-known qualitative research method already established as a longterm tradition boasting various proven merits. In essence, a small selection of people is
assembled to discuss a specific topic. In addition, a focus group is characterized by an
inherent interactive nature that makes it distinct from a series of individual interviews or
even a group interview. By recreating the social context in which people form their
opinions, a focus group helps a researcher to understand group dynamics and the
construction of opinions. The responses from an individual participant are not only shaped
by their own experience, but also by the social setting of the focus group. Furthermore, a
focus group can be empowering for the participants themselves as it enables the
potential to elaborate on and discuss a specific topic which is otherwise a limited ability
during a survey or even an in-depth interview (Barbour & Morgan, 2017; Cyr, 2019; SavinBaden & Howell Major, 2013).

2.4 Implementation
The DIGNITY framing methodology has been implemented and tested within four pilot
regions across Europe: Barcelona (ES), Flanders (BE), Ancona (IT), and Tilburg (NL). Figure
3 shows the geographical location of each of these pilot areas within Europe. According
to the original timing of the DIGNITY project, this implementation should have taken place
during the first project year, in 2020. Unfortunately, the global COVID-19 pandemic arrived
in Europe at the same time. This has impacted the DIGNITY project activities in several
ways. The exact timing when each pilot finished the local implementation of the steps of
the DIGNITY framing methodology is summarized and displayed in Table 1.
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Figure 3: Geographical location of the DIGNITY pilot regions (source: own contribution by Mobiel 21)

Framing the digital gap in mobility on a local level
Page 17 of 108

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

Table 1: Timing of implementation finalization for each pilot region

Methodology

Barcelona (ES)

Flanders (BE)

Ancona (IT)

Tilburg (NL)

Digital gap self-assessment

December 2020

December 2020

December 2020

December 2020

Customer journey mapping

March 2021

April 2021

February 2021

November 2020

Focus group

November 2021

November 2021

September 2021

October 2021

First of all, the implementation of the DIGNITY framing methodology has been delayed.
Due to the importance of reaching the vulnerable-to-exclusion DIGNITY target groups in
a physical (non-digital) way, the implementation has been postponed several times in
each of the pilot regions. In order to delay the implementation as little as possible, the
COVID-19 situation in Europe has been monitored closely. The pilot implementation
activities resumed as soon as the local measures in each DIGNITY pilot regions allowed for
(part of) the implementation to be safely organized. As a result, it did not run continuously
as originally intended. The implementation of the DIGNITY framing methodology has been
completed at the end of 2021.
Travel was also not a given during the COVID-19 pandemic. In some pilot regions, it was
even prohibited. This made the local implementations of the DIGNITY framing
methodology rather challenging. The original idea, however, was that the DIGNITY
research partners would travel to each of the pilot regions to physically assist them in the
implementation of the methodologies. Given the unpredictable nature of the COVID-19
pandemic throughout Europe, a new approach has been adopted whereby
comprehensive guidelines were established by the DIGNITY researchers for each of the
framing methodologies. Each of these guidelines contained the necessary information to
enable pilot regions to implement the framing methodologies independently in their local
regions and language. The guidelines of the customer journey mapping and the focus
group also included a variable pilot-specific chapter, where the already known insights
from the previous steps of the DIGNITY framing methodology were further elaborated
upon. To ensure proper implementation of these guidelines and methodologies, all
guidelines were presented to the pilot regions at online training workshops organized by
the DIGNITY research partners. Standardized data templates, transcripts and audio
recordings were used to report the implementation results from each of the local pilot
regions back to the research team.

Framing the digital gap in mobility on a local level
Page 18 of 108

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

Finally, some of the framing methodologies have been modified to enable safe
implementations in each of the pilot regions. First, the digital gap self-assessment
framework was modified. Originally, data collection at the micro level was intended to
be completed by the DIGNITY face-to-face survey. Given the rather long and
unpredictable delay of the conduction of this survey, the pilots were asked to work with
existing national or local data sources to assess the digital gap on the micro level. This
way, regions were able to explore the existing research on the digital gap in mobility and
assess data gaps for their region. In addition, the methodology of customer journey
mapping has been adapted from face-to-face to telephone consultations based on past
experiences, and thus made COVID-19 proof.
Please note that the full implementation of the DIGNITY framing methodology has not
been the same in every pilot region. By using a step-by-step methodology in which the
results of each step are explored in more depth in the next step, the implementations may
differ in each of the pilot regions. Cross-pilot comparisons of the results are not intended
and are therefore not recommended.
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3. Results
3.1 Barcelona
Barcelona is the capital city of the Spanish region of Catalonia. The focus in the Dignity
project lies mainly at the Metropolitan Area of Barcelona with a population size of around
3.2 million, half of which live in the city itself. In recent years the city is undergoing a smart
city revolution, which makes the city highly digitalized.

3.1.1

Digital gap self-assessment

3.1.1.1

Micro level

The micro situation in Barcelona has been assessed using national population statistics
and the data resulting from the DIGNITY survey. The survey was fielded in the Barcelona
Metropolitan Area, which is the same geographical scope as the rest of the selfassessment. At the same level, information on digital abilities is available, even broken
down for several vulnerable groups from the Survey on ICT equipment and use in
households, which was conducted in Catalonia in 2019 (IDESCAT, 2019).
Concerning the specific vulnerable-to-exclusion groups, some are not included in the
discussion of the results below. Only a very small proportion of the respondents reported
being a rural inhabitant, which is not surprising given that the survey was fielded in the
Barcelona Metropolitan Area. This means analysing ‘rural inhabitants’ is not really relevant
anyway. Lower income is also not included in the analysis below, since this group could
not easily be deduced from the proxy question for income. This made it difficult to say
which respondents have a low income. All other groups (elderly, disabled, women, lower
educated and migrants) are included in the analysis.
Population
Data about the population is available for almost all groups both on a national as on a
local level (Table 2) from the Statistical Institute of Catalonia (IDESCAT, 2020). The
‘national level’ is here Catalonia, which we will call regional since this is a region in Spain,
and the local level is the province of Barcelona. Migrants refers to inhabitants without the
Spanish nationality, regardless of their country of birth. People receiving government
support includes different kinds of support from the Spanish national government, but not
aid from the Government of Catalonia or city councils. The difference in total number of
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inhabitants between the two levels (regional and local) is, relatively speaking, not
very big. The population of the province of Barcelona represents almost three quarters of
the total population of Catalonia. This results in very small differences in representation of
vulnerable-to-exclusion groups between the regional and the local level. It’s difficult to
say which vulnerable-to-exclusion groups are overrepresented in Barcelona. Only 1% of
inhabitants receive government support and around 8% has a lower education level.
Both figures are relatively small. Migrants are slightly underrepresented in the province of
Barcelona compared with the Catalonia region, although 14% is still not a small group.
Table 2: Population in Catalonia and the province of Barcelona (source: self-assessment Barcelona)

Target group
Older people (65+)
Disabled people
Inhabitants rural areas
Women
People with low income
People with low education
Migrants
Total

Catalonia
18,89%
7,64%
No data
51,01%
1,39%
8,18%
15,22%
7.619.494

Province of Barcelona
18,94%
7,80%
No data
51,35%
1,30%
8,22%
14,28%
5.627.752

Digital ability
According to the DIGNITY survey results, 93% of the general population in the Barcelona
Metropolitan Area has access to the internet, and 85% has access to a smartphone. These
figures are a bit lower among women (92% internet access and 83% smartphone access).
It’s the opposite for migrants: they have both higher internet access (97%) and
smartphone access (90%). This might be due to the lower age of this group. Greater
differences can be seen for the elderly, people with a disability and the lower educated.
Among the lower educated 82% has internet access and three out of four has access to
a smartphone. Among the elderly and people with a disability, three in four has internet
access and 60% (the elderly) to 70% (people with a disability) smartphone access. The
figures and trends for the use of the internet or a smartphone are more or less the same,
expect that the percentage of weekly users of the internet among the elderly and people
with a low education is even lower. This shows that the elderly and the lower educated
and also people with disabilities are at risk of being digitally excluded. For these three
groups the number of people with low digital skills is also greater than the number of
people with at least basic digital skills (Figure 4). Among the general population, 70% has
at least basic digital skills. Among the lower educated and people with disabilities this
drops to 44%-45% and among the elderly even to just above one in five. Digital skills are
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also lower among women (68%), but to a lesser extent. Like with access and usage,
migrants seem to be more digitally included, with 81% showing at least basic digital skills.

Digital skills per target group
Total

71%

Elderly

29%

21%

Disabled

78%
44%

56%

Women

69%

Low education

31%

45%

55%

Migrants

81%
0%

10%

20%

30%

40%

At least basic digital skills

19%
50%

60%

70%

80%

90%

100%

Low digital skills

Figure 4: Digital skills per target group in the Barcelona Metropolitan Area (source: DIGNITY survey)

On digital access and use, there is also data available from the Survey on ICT equipment
and use in households. Although some groups are defined differently in this survey, data
is available for certain vulnerable-to-exclusion groups besides the general population. This
means we can compare with the results of the DIGNITY survey. On digital access and use,
this survey more or less shows the same results as those described above. Additionally, the
Survey on ICT equipment and use also looks at the confidence people have when using
the internet. There were three possible answer categories for this variable: little or no
confidence (27% of the general population), some confidence (62%) and great
confidence (11%). The proportion of elderly (38%), lower educated (48%) and migrants
(39%) that indicate having little or no confidence is clearly higher than among the general
population.
All in all, the results of the Survey on ICT equipment and use (IDESCAT, 2019) seem to be
in line with the results of the DIGNITY survey. Based on the two surveys we can conclude
that the elderly, the lower educated and people with disabilities are the groups with the
biggest risk of being digitally excluded, since they have clearly less digital abilities.
Women show little difference with the general population, but have in general slightly less
access, use and digital skills. The results for migrants are a bit contradictory: based on the
survey on ICT equipment and use, we could conclude that migrants have a risk of being
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digitally excluded. The results from the DIGNITY survey however point in the opposite
direction: migrants show higher access, usage and skills than the general population.
Mobility
Data on modal split is available in Barcelona for the general population and people with
disabilities. This data is collected through a survey by telephone by the Barcelona
Metropolitan Transport Authority. Since this is based on self-report in a survey and not via
actual counting of daily trips, we should be little careful interpreting this data. Almost half
of daily trips (48%) is made on foot, while a quarter is made with public transport (train,
bus, tram and metro combined, 24%) and the car is used for one in five trips (either as
passenger or as driver, 20%). The motorcycle (6%) or the bike (only 2%) are not used often.
The figures for people with disabilities deviate a bit from those of the general population.
They make more use of the car (34%) and less of public transport (19%) or a motorcycle
(1%). The figures for more active forms of transport are very similar to those of the general
population (52% on foot and 2% by bike).
The DIGNITY survey provides information on the extent people feel limited in their daily
travels. Three out of four respondents (76%) experience (slight) limitations in their desirable
mobility. This is a rather high percentage and doesn’t differ much between different
vulnerable groups. It ranges from 70% for the elderly to 89% for people with disabilities.
When looking at the specific reasons for experiencing limitation for desirable mobility, we
can notice some differences, but they don’t seem to be that big. One of the more
remarkable results is that all vulnerable groups experience slightly more limitation due to
the cost of travel than the general population, except the elderly. While 43% of the
general population mentions the cost of travel as a limitation, this is only one in four (25%)
among older people.
The cost of travel seems to be the biggest issue for migrants, where 56% say they feel
limited in their desirable mobility due to the cost of travel and, to a lesser extent, people
with a low level of education. For the other vulnerable groups, and also the general
population, concerns about the safety of transport services is the most mentioned
limitation. This is especially true for people with disabilities (60%) and for women, where
half of the respondents feel limited in their mobility due to safety concerns. This is only 45%
among the general population. Special needs or disabilities are a reason to experience
mobility limitations for one in five of the elderly and the lower educated and more than
one in four (27%) of people with disabilities. This is (slightly) higher than among the general
population (16%), whereas women or migrants don’t show much differences on this issue.
Lastly, if we look at the availability of transport services or infrastructure as a possible
limiting factor, we don’t see much differences between the general population and the
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vulnerable groups, except for, again, the elderly who feel clearly less limited because of
these reasons.
In general, the differences between the general population and the vulnerable-toexclusion groups aren’t very big (they hardly ever exceed ten percentage points) and
are not consistent. Some reasons are even less of an issue for some vulnerable-toexclusion groups than among the general population, but there is not one trend that can
be seen. We can say that the cost of travel and concerns about safety are clearly the
most important reasons for experiencing limitations in desirable mobility, both among the
general population and among the vulnerable-to-exclusion groups.
Digital and mobility
Information on this topic is entirely drawn from the DIGNITY survey. More than one in four
respondents (27%) has used some kind of digital transport service in the last 3 months.
Paying for parking via mobile phone, digitally booked taxi services and bike sharing
services are the most used kinds of service. Among the target groups, the use of digital
transport services differs to some extent. It should be noted however, that the absolute
number of people using specific services is really small. Therefore, differences between
the target groups should be interpreted with great caution since they don’t necessarily
point to an actual difference in use of services. Women (24%) use services only a bit less
than the general population, people with a disability (18%), people with low education
(14%) and older people (12%) use digital transport services remarkably less. People with
lower educational levels also seem to have somewhat different preferences in the kind
of services they use. Lastly, migrants seem to make use of digital transport services way
more than the general population: 42% says to have used some kind of these services in
the last three months.
When looking at the use digital methods to find travel information (Figure 5), we see more
or less the same trends. Here the number of people using this is bigger, so the differences
between groups are more meaningful. More than 80% of the general population says
using digital methods to find travel information. This is a bit lower among women (80%).
Like with the use of digital transport services, people with a disability (66%), people with a
lower education (62%) and older people (56%) clearly make less use of digital methods
to find travel information. Although even among the older people, the group with the
lowest percentage, more than half use digital methods. Among migrants, almost 90% use
digital methods to find travel information. In general we can say that the use of digital
mobility is rather high.
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Digital services in mobility per target group
75%

Total
36%

Elderly

82%

56%
52%

Disabled

66%
71%

Women
57%

Low education

80%

63%
83%

Migrants
0%

10%

20%

30%

40%

50%

60%

70%

80%

89%

90%

100%

Confident to plan public transport journey using internet or app
Use digital methods to find travel information
Figure 5: Digital services in mobility per target group in the Barcelona Metropolitan Area (source: DIGNITY survey)

The results above don’t mean however that people don’t feel excluded from mobility
because of digitalization. Still around one in five people experiences limitations for
desirable mobility due to the requirement of digital skills in planning or during the use of
transport. Except for women, where the difference is less than 1%, all other vulnerable-toexclusion groups experience these limitations more, especially when it comes to planning
their travel. Among the elderly and lower educated around 30% say they are limited in
their desirable mobility due to digitalization in travel planning. Among people with
disabilities, this is even higher with 35%. Remarkably, 25% of migrants, a groups that we just
saw make far more use of digital mobility services, feels limited due to digitalization in
travel planning. This shows that the design of digital mobility services should take the
viewpoint of different vulnerable-to-exclusion groups into account. It does also seem that
the differences between the general population and some groups (notably the elderly,
people with disabilities and the lower educated) in mobility limitations are higher for
digital reasons than for the other non-digital reasons (see above). This shows that digital
mobility has the potential of being an excluding factor. A last result is that people with
disabilities is the only group where digital limitations in their travel is higher during the trip
itself to use transport (38%) compared to the planning of trips.
Finally, when looking at the planning of an unfamiliar local public transport journey (Figure
5), we see that almost three quarters feel confident planning such a journey with a
smartphone app. Migrants feel a bit more confident about this (83%) and for women the
difference is rather small in the other direction (71%). People with disabilities (52%) and
people with a lower educational level (57%), however, clearly feel less confident using
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the internet or an app to plan an unfamiliar public transport journey. Still, more than half
of people in these groups feel confident, which is not the case among the elderly. Only
36% of the people older than 65 are confident that they can plan an unfamiliar trip with
the internet or an app. Overall, people are less confident using a computer to plan such
a journey than an app, but the differences are rather small and the same trends apply.
Only the elderly feel more confident using a computer than the internet or an app.

3.1.1.2

Meso level

Key stakeholders
For most categories, the key stakeholders are provided. For some of these sub categories,
most notably within the business ecosystem (investors, research institutes, unions), a lot of
possible stakeholders are present. The public administration on the other hand has both
the role as data provider and as regulator/policy maker. Two important categories of
stakeholders with regard to digital mobility (transport operators and digital support
solutions) are indicated to be asked about at a later stage. The fact that for some
categories no stakeholders are mentioned, while for other there is a rather extensive list,
points to the need to narrowly define and select which stakeholders really are important
in the process of developing the digital mobility ecosystem. Digital mobility would benefit
from a more structured approach, especially with the goal of inclusion in mind. This would
also influence the way that their involvement is being thought of. Reflection about who
the most important stakeholders are would possibly also lead to reflection about their
desired involvement in the design of digital mobility products or services.
Provision (list of services)
When looking at examples of existing digital mobility services and products, a lot of
examples are mentioned in the Barcelona pilot (Table 3). For a lot of sub categories of
products and services more than five examples are available. The list is not only diverse in
the type of product or service, but also in level of operation. Both local, regional, national
as international examples are listed, most of them privately owned. The only examples
that are publicly owned operate at a regional (1 example) or local level (2 examples). A
possible disadvantage of having so much possibilities is that the offer is scattered in a way
that customers don’t get an overview and multimodal mobility is hindered rather than
stimulated. Furthermore, most of these services target a general audience. This indicates
that vulnerable-to-exclusion groups are generally not involved or specifically targeted,
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even if the list is as long and diverse as this one. Moreover, for most services or products,
it is indicated that there is no non-digital alternative available.
Table 3: List of main mobility services and products in Barcelona (source: self-assessment Barcelona)

Category of digital service or
product
Trip planning
Navigation
Parking payment
Consumer car sharing
Personal car sharing
Corporate car sharing
Rid splitting
E-Hailing (Taxis)
Demand responsive public
transport
Bike sharing
Other vehicle sharing
Vehicle information
Parking information
Facility information
Travel information
Roadside assistance

3.1.1.3

Number of services and examples
Around 10: City trips, Google maps,…
5 to 10: HERE, INRIX, Garmin,...
5 to 10: Westmartpark, Via-T, Smou, ApparkB, Easy Park,
Parclick, Telpark
Less than 5: Ubeeqo, Virtuo
Less than 5: Social Car, Getaround
Less than 5: Ubeeqo
Less than 5: Bla Bla car, Amovens,...
Less than 5: Cabify, Social Car
Less than 5: Shotl, Ne-Ml
Less than 5: Bicing, Donkey Repbublic, Mobike
Scooters: around 5: Yego, Cooltra,…
Kickscooters: Reb
10 to 15: Google maps, apps of mobility services
Around 5: Parkopedia, Parclick, Telpark, Westmartpark
Charging station apprs: 5 to 10: AMB-Electrolineres,
Charge map, Plug share
Bike Stations: Google maps, City trips
5 to 10: Waze, Mou-te, Vull anar, RACC Infotransit
Less than 5: RACC Assistència

Macro level

Governance
An elaborate overview of the governance structure in Barcelona and Catalonia is
provided. First we take a look at the internal structure of the administration and the way
digital mobility is handled. There are specific people within the administration responsible
for the link between transport and digitization, but not for transport and social inclusion or
the connection between the three aspects. This is a signal that the topic of digital mobility
gets covered within the administration, but its social inclusion might need extra attention.
Although there is no specific person for social inclusion of transport, this topic gets covered
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within other departments like financing. Another notable remark is that the transport
operators have their own departments on social inclusion and digitization. There are also
within the wider administration at different levels (local, regional) specific departments
that deal with social inclusion in general (Department of Labor, Social Affairs and Families
of the Catalan Government and the Social and Economic Development Area of the MAB
for example). The social units work together with transport and economy units in
specifically constituted committees. An important note is that there is ‘administrative
dispersion, with overlapping territorial and thematic competences’ in Catalonia. As a
conclusion we can say that the potential for thinking about inclusive digital mobility is
there within the administration.
Already a lot of internal collaboration within different levels of administration is taking
place, from which the digital mobility ecosystem can definitely benefit. That brings us to
our second point. The challenge now is to expand the cooperation and bring in external
stakeholders and users. It is indicated that public private partnerships and cooperation
on specific topics in working groups and projects exist. It is also mentioned that these
partnerships also include non-profit associations and that they ‘address issues related to
disability, inequality, social inclusion or digitalization.’ Most private actors however
participate only to a small extent in the decision making process; transport operators
being the only ones that are indicated as ‘highly involved’. Media and marketing firms
and unions are indicated as ‘not involved’. It would be advisable to implicate more
private actors within the digital mobility ecosystem, since a diverse set of private sector
stakeholders will probably be involved in some way in the implementation of digital
mobility policy. Furthermore, users/customers are not involved at all, so are any of the
vulnerable-to-exclusion groups defined in the DIGNITY project. When designing future
policies it will be important to take the viewpoint of vulnerable-to-exclusion groups into
account and involve them in the decision making process. Otherwise there is the risk of
designing policy and consequent products/services that do not meet the needs of the
most vulnerable-to-exclusion groups. Taking the experiences of internal collaboration and
existing structures of cooperation and expanding them is a possible interesting way
forward when it comes to the policy design for digital mobility in Barcelona.
Regulatory framework & budgets
The administrative dispersion mentioned above also influences the information on the
regulatory framework and the budget. Different administration at different levels
(Catalonia, Barcelona Metropolitan Area, City of Barcelona) all have their own
departments, regulatory framework and budget. This means it’s not easy to create an
overview. This is clear from the regulatory framework: four mentioned policy documents
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operate at the regional level, three at the local level and one at the national level. All of
them are either regulation or political frameworks. Different forms of provision are present:
design (mentioned the most), equity, accessibility, technical requirements and economic
provision. What is interesting is that several of these policy documents have specific
references to both digital mobility products and services as well as vulnerable-toexclusion groups, often in combination (Table 4). This shows again that there is attention
for both digital mobility and inclusion within mobility in Barcelona, on which the DIGNITY
project can build upon. Not all vulnerable-to-exclusion groups are targeted the same.
Most attention is paid to people with disabilities and the elderly, while migrants and the
lower educated are not mentioned, although these groups have fewer digital abilities as
we have seen above.
The same trend is noticeable in the targeting of different budget programs (Table 4): here
the elderly and people with low income are targeted the most (which is not really
surprising given the social inclusion structure and focus on pricing). Migrants, women and
rural inhabitants are not specifically targeted in budget programs. The budget programs
are also divided between the regional (3) and the local (2) level. Two regional budget
programs deal with inclusion in the form of subsidies. Here we see the clearest targeting
of several vulnerable-to-exclusion groups. Three other programs deal with digitalization
with reference to digital products/services. One of these is specifically targeted at digital
inclusion within mobility of elderly, lower income and lower educated. One budget
program is directed at mobility, where several digital mobility products are mentioned.
Table 4: References to vulnerable-to-exclusion groups in policy documents and budget programs in Barcelona
(source: self-assessment Barcelona)

Vulnerable-to-exclusion group
Older people (65+)
People with disabilities
Inhabitants of rural areas
Women
People with low income
People with low education
Migrants

3.1.2

Times referenced to in
policy documents
3
5
2
2
2
0
0

Times referenced to in budget
program
3
1
0
0
3
1
0

Customer journey mapping

To find a suitable case study for the customer journey mapping, the Barcelona pilot
focused on a group of low-income women, specifically with a difficult journey to get to
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work. In Barcelona and its surroundings, there are different industrial areas and other
facilities (hospitals, educational centres, shopping centres), whose accessibility is not
always found as sufficient as it is in other working places in the city. Nevertheless, industrialrelated jobs usually get good wages compared to the average, so we looked in the field
of low paid industrial jobs.
Through a working union (CCOO), people in two companies were contacted that are in
charge of the cleaning and the catering service of one of the major hospitals in the
Barcelona Metropolitan Region, the Hospital Germans Trias i Pujol, popularly known as
Can Ruti Hospital. It is a public health centre located at the foot of the Sierra de la Marina,
in the municipality of Badalona, bordering Barcelona. This location determines its isolation
from the urban area. Also, it has difficult access, not suitable for walking, as the hospital
was built in a place formerly occupied by a rural property called Can Ruti.
Jobs related to the care economy usually have a higher presence of women, which
increases as the prestige of the job decreases, as it is the case of cleaning jobs. Ten
women in this situation were interviewed. Participants have a variety of ages ranging from
mid-twenties to past-sixties to compare different situations. Most of them take local buses
that arrive and depart to/from the hospital.
The full interview transcripts can be found in Customer Journey Mapping, Appendix. The
participants of this group are coded as BP[#] in which BP stands for Barcelona Participant,
and 'n’ '#’ represents the unique number of the individual participant. A detailed
description of each participant of the CJM in Barcelona can be found in the full CJM
report.
Q1 When you know that you will go on a trip, how does this make you feel?
Most of the participants travel to work by public transport. Their emotional response when
they hear that they have to go on a trip differs between participants. Unfortunately, not
all of these feelings are positive. Sometimes this is due to confidence in the system of
public transport. This feeling of system confidence likely has a variety of origins, but it can
be hypothesised that this has to do with adequate and real-time information provision,
both online and in person. Other experiences relate to subjective safety. However, not all
are so critical of the public transport system.
As a part of their work, all participants get up and travel in the early morning. The
participants often confirm the assumption that travelling in the early morning raises
feelings of insecurity and anxiety. A clear distinction in the experience can be identified
based on the mode of travel. Most of the participants who travel by public transport
describe feelings of anxiety or even fear when they know they will have to head out to
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travel. In contrast, those who travel by private modes (the car) state that they do not
have a noteworthy feeling with the prospect of travelling. This shows that their experience
is very different.
Q2 What causes the feelings that you have regarding embarking on a trip?
When asked why the participants feel the way they do about taking a trip, the statements
made under question one become clearer. Sometimes it is time-related. Other times, it is
mainly due to safety and the situations in which this is challenged. Those who noted that
they do not always feel safe during their trips gave various reasons for why this is the case.
Some participants noted that they do not feel at ease because of the concern of other
people harassing them. Deserted streets where social control is low and the murky
physical atmosphere raise feelings of unease and fear. However, not just other people
can cause these feelings. Any insecurities, be it information, built environment, or systemrelated, can also cause feelings that prohibit participants from travelling without worries.
Q3 What limitations do you experience regarding your trip?
The Barcelona participants give various reasons for feeling limited during their travels. The
main limitations that the participants experience are the cost of the journey, the distance
of the journey and the safety and security of the transport service. It should also be noted
that the safety of the transport service is not only because the journey takes place at
night but also because of the current pandemic situation due to COVID-19.
Many of the participants are affected by the early start of the working day and, in some
cases, if the weather is bad, they feel less motivated. This is, however, dependent on the
mode of travel that is being used. BP3, for example, mostly travels by car and perceives
little limitation during rain. This contrasts with BP10, who uses the train for her daily
commute.
Q4 How would you say the information provision of your trip is?
The answers to the question regarding information provision start to show an important
result of the interviews, namely the location of residence and thus starting/ending point
of the trip. The responses shed light on the differences in information provision quality
throughout the city. Some have no difficulties at all as digital, time-accurate signage
helps them. Others are able to ask other bus drivers about the time of departure of their
service. At the same time, there are people like BP5 who does not have access to regular
information as she cannot read. Or people like PB1, PB3, and PB8 who only have access
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to analogue means that are not always punctual. The response of PB4, however, shows
that even when there are digital means involved and the times are correct; participants
can still worry about reaching the stop in time; “Regarding the app, you don’t exactly
know how much time you have, and you leave the house nervous about whether you’ll
make it.”(BP4, Ap187).
Q5 How is the journey itself?
A detailed description of the journey of every participant can be found in the full report
of the CJM. In general, with many of the participants travelling to the same location, it is
interesting to see the differences in their journey both practically and subjectively. When
reading about their journeys, large differences in facilities (e.g., information, benches,
quality of busses, access to transport card machines, etc.) can be seen. The location
where the participants live and thus travel from and to has a notable impact on their
travel experience.
Q6 What is the most important change that you would make?
With the opportunity to think about what they would change, the participants mostly
commented on price, availability and reliability. This is in line with the answers to the
previous questions.
Q7 Which step in the journey made you feel most vulnerable and why?
Vulnerability during the trip is an important, influential factor of the experience. Many of
the participants stated that this feeling is most apparent in the first or last mile. Then there
is also a group that feels vulnerable in specific situations that often involve other people.
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Figure 6: Customer Journey Map Barcelona (n=10)

Figure 6 shows the customer journey map of Barcelona. If anything, the CJM of Barcelona,
based on the experiences of the ten participants, shows that travel experiences can vary
tremendously from individual to individual. This is something that also strongly came forth
in the interview results. Unfortunately, not all participants gave a definitive score when
asked, meaning that some of the data in Graph 4 is missing. Although the CJM of the ten
participants is highly different, some of the subjects do show noteworthy results.
Finding travel information is scored with a wide variance by the participants. Where for
some it is no problem whatsoever, for others it is a very big limitation. What is noteworthy
for research purposes is that their answers do not correspond with the survey scores to the
answer “By using a computer, how confident are you that you can successfully plan an
unfamiliar, local public transport journey?”. BP3, for example, gave her confidence level
a nine in the survey but found it difficult (5) to find information relating to her journey. This
shows the importance of how you phrase questions and that only quantitative data does
not tell the full story. Often participants seem to overestimate their abilities in the survey
and struggle in real life.
From the six participants who scored ‘personal preparation before a trip’, there is one
who stands out amongst the rest. BP5, the oldest of the participants who also happens to
be illiterate, scores this question with a decisive ‘1’. Her worry is that she will miss the bus in
which case her husband will have to wait for her. “I have the feeling of stress at the time
of departure because I have to get the bus. If I miss that one, I already have to wait 15 or
20 minutes, and I have my husband waiting.” (BP5, Ap194). The combination of personal
circumstances and her illiteracy – and therefore lack of information – leads to a worry
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about missing the bus. This worry is also the argument behind the next lowest score for this
question that PB4 gave.
Regarding the first mile of the journey, polarisation between the participants is shown. PB4,
PB7, and PB10 have no issue with the first mile saying that “The journey is very comfortable
and safe” (BP10, Ap227). BP7 also happens to be one of the participants who travel to
work by car. At the other end of the spectrum, participants PB2, PB3, and PB5 do not at
all feel comfortable during the first mile. For PB2, this is due to the environment through
which she has to walk to get to the bus stop: “I have to walk through a wasteland at that
time of the night, and you don’t know who you might meet.” (BP2, Ap175). For PB5, the
reason is similar to her feelings towards her preparation, namely that she feels anxious
about missing the bus. Interestingly, BP3 is one of the participants who travel to work by
car. The low score that she gives to the first mile is due to the subjective discomfort from
entering the carpark. “The kind of thing that everyone feels when they enter a car park…”
(BP3, Ap182).
The trip itself is generally scored high, except PB2, who acts as a clear outlier in Graph 4
regarding this question. With her argumentation, she touches upon an important element
of travel experience, the environmental qualities of the journey. Though highly subjective,
a tedious or monotonous environment can influence the travel experience negatively,
especially when this is combined with a long travel time.
Similar to the ‘first mile’, polarization can be observed between the seven participants
who scored the last mile. For PB2, the length of the walk, in combination with a rather
desolated environment through which this walk takes place, is reason to score this
question with a ‘2’. The same argument is present in the answers of PB4 and PB5, who
scored this question with a ‘4’ and ‘1’ respectively: “A 4 because of a long travel on foot
and the presence of animals.” (PB4, Ap191). The atmosphere of the surroundings of Can
Ruti hospital is something that most participants mention as being not safe or comfortable.

3.1.3

Focus group

The Barcelona focus group brought together a diverse group of 10 participants. Several
vulnerable-to-exclusion groups were represented. The group was balanced according to
gender: five women and five men participated. Next, five participants had a migrant
background, which was in all of these cases combined with a lower income. One other
participant also had a lower income. The age of the participants ranged from 27 to 78,
with four participants being considered as belonging to the group of ‘elderly people’.
Lastly, most of the participants uses digital methods to find travel information.
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In general, the participants all contributed equally to the discussion, partly thanks to the
interventions of the moderator. One participant seemed to be more participative than
others, but this was in part solved by the moderator giving this participant less speaking
time in favor of others. One participant contributed very little, which was probably due to
language issue. This participant was not as proficient in Spanish as other participants and
this hindered her participation. There was no disagreement between the participants and
everyone respectfully listened to each other opinions. Some questions or topics took more
time than others. Most notably questions on travel limitations due to digital reasons, who
to ask for help when planning a trip online, the use of shard mobility services and the issue
of safety. One question asked participants about travel limitations due to financial
reasons. Despite efforts by the moderator, participants felt very uncomfortable discussing
this topic. This was unlike other topics that were discussed without trouble. Since no real
discussion or answer came from these questions, they are not described below.
Impact of the digitalization in mobility
Nearly all participants use digital products and services related to public transport. Still,
several participants mentioned that they feel limited in their daily travel due to digital
reasons. Interestingly, this applies more to long distance trips (with the train or by plane)
than day to day trips by public transport made with the bus for example. This might be
explained that they can rely more on experience when using the bus. Participants went
more into detail about two reasons to feel limited because of digitalization. The first is the
lack of Wi-Fi in public spaces. This makes it difficult for some people to access digital
information on the go. Especially people with a lower income need to rely on Wi-Fi since
mobile internet might be too expensive. The second topic which was discussed more in
detail was accessing information by telephone. This has been automated by “robots”
answering the calls. In that sense it is difficult or sometimes even impossible to get the
information you are looking for. Furthermore, in these automated answers often technical,
difficult to understand terms are used. All participants agrees they prefer face-to-face
assistance.
Provision of travel information
The most important information participants need to travel is timetables. However, the
focus group agreed that these are not always up to date, especially during Covid-19.
When it comes to digital ways to find travel information and plan trips, most participants
prefer the mobile phone over the computer. Google Maps seems to be the most used
application to do so. The issue of the availability Wi-Fi again was mentioned: the group
unanimously agree that an open Wi-Fi connection in public places should be
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guaranteed. The participants recognized that not everyone has access to a smartphone
or mobile data. This makes it difficult or in some cases impossible to plan a trip or pay for
a ticket. Consequently, analogic information keeps being important to enable everyone
to use the public transport.
Although almost all participants make use of digital mobility products and services,
everyone agreed that there is in general too much dependence on these digital
solutions. Among the participants, non-digital methods to find information, like schedules
in the stations and bus stops or screens in the bus itself, were therefore also popular. This
information on paper or on maps must be up-to-date as well. Migrant participants
mentioned in this respect the importance of visual aids on screens for people that do not
speak Spanish or Catalan well. The next stop audio indications in buses for example should
be accompanied by such a visual indication for those that do not speak the language.
Asking for help
Beside different kinds of non-digital solutions, participants also placed a great deal of
importance on face-to-face interaction and attention. To help them to find travel
information or assist them in using digital products or services, participants do ask others
for help. Who these ‘others’ are where the participants turn to might differ. Some
participants firstly ask family members, like a partner or children, to help them. However,
this is sometimes difficult because not everyone is evenly willing to help. It’s therefore
important to choose well who to ask. Other participants ask friend who have more digital
skills than they do.
Lastly, when necessary and possible, participants consult the station staff or fellow
travelers. The last option seems to be ‘the last resort’. When it comes to staff, participants
complained about the little predisposition to help some bus drivers have. Bus drivers
should be able to inform travelers. Participants had the feeling that bus drivers often
indicating not knowing about schedules or other bus lines. Interestingly, migrant
participants seemed to ask people not know to them (like staff or fellow travelers) more
often than others. This might point to a certain social isolation.
Using shared mobility services
Shared mobility services are rather new alternative to travelling with public transport.
These services often rely heavily on digital applications. That makes it relevant to discuss
during the focus group in Barcelona, an urban environment where these kind of services
usually find more ground. In general, the participants to the focus group were not
frequent users of these shared mobility services. This can partly be explained by a lack of
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confidence in these services. Another reason is that public bike sharing, the most used of
these services in Barcelona, attracts a generally young public, while most of the
participants of the focus group were of older age. Other limitations to these kind of
services that were mentioned by the focus group are difficulties to pay, to get a
membership card or to reserve the vehicles. Since these steps usually involve a digital
aspect in these kind of services, we can conclude that the digital factor in general might
be a limiting factor in the use of shared mobility.
Most participants did however try one of these services once or twice, but don’t consider
as a transport option for day-to-day use. They rather see it as an exception for a particular
trip. The participants also mentioned they prefer using their own bicycle instead of
spending money on a shared service. Lastly, trips by bicycle, scooters or motorbike were
considered dangerous by the participants, which also prevents them from using shared
mobility services.
Safety
The last topic discussed during the focus group was feelings of safety when using public
transport. Perception on public transport was generally good among the focus group,
also on safety concerns. The participants agreed that at certain hours, especially late
night, public transport can feel unsafe. This doesn’t apply to public transport alone
however, as this is also the case for being on the street during these hours or in specific
areas. These feelings are mainly invoked by the presence of drunk people or thieves. The
participants discussed some strategies to feel safer. The most important one is avoid the
late hours, when these feelings of unsafety are the most prevalent. Women mentioned
they avoid travelling alone or getting of the bus/metro when someone perceived as
dangerous entered. Female participants also considered the bus as safer than the metro
during late hours. Lastly, some participants, mostly men, mentioned preferring travelling
by car at certain hours.
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3.2 Flanders
The Region of Flanders is an area of about 13 000 km², situated in the north of Belgium.
Counting 6.5 million inhabitants, Flanders is the biggest of all 3 Belgian regions. Flanders
includes a number of mid-sized cities, including Antwerp (500 000 inhabitants), Ghent (257
000 inhabitants) and Bruges (118 000 inhabitants).

3.2.1

Digital gap self-assessment

3.2.1.1

Micro level

Population
National statistics data for both Flanders and Belgium (Statbel, 2020) show the socioeconomic distributions of the population (Table 5). For Belgium, 19% of the population is
considered as elderly and people who are in the process of seeking asylum. However,
this share is rather big. In Flanders, 20% of the population are elderly people. A big part of
the population whose needs have to be taken into account to work towards an inclusive
society in general.
Table 5: Population in Belgium and Flanders (source: self-assessment Flanders)

Target group
Older people (65+)
Disabled people
Inhabitants rural areas
Women
People with low income
an integration income)

(beneficiaries of

People with low education
Migrants
Total

Belgium
19%
24,2%
No data
51%

Flanders
20%
24%
37%
51%

1%
5%
12%
11.492.641

1%
4%
8%
6.629.143

Another large part of the population are people with disabilities (Table 5). Both for
Flanders and Belgium, 24% of the population has some kind of disability. This data is based
on self-assessed survey data of a population between 18 and 85 years old, when asking
them about a capability loss in their daily life (Statistiek Vlaanderen, 2018). Even though
data for inhabitants of rural areas is missing for Belgium, the numbers for Flanders show a
big share of this vulnerable-to-exclusion group within the Flemish population. No less than
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37% of the inhabitants live in a rural area within Flanders (Pisman, Vanacker, Willems,
Engelen, & Poelmans, 2018). In addition, 8% of the population in Flanders are immigrants
(Statistiek Vlaanderen, 2018). This is lower than the national number of 12%. Differences
between the share of women, people with low income (receiving an integration income)
and people with low education levels between Belgium and Flanders are not remarkable.
Digital ability
The DIGNITY survey for Flanders resulted in some interesting insights about digital abilities
of the population. This data shows that no less than 8% of the Flemish population doesn’t
have access to the internet and a smartphone and 11% doesn’t have access to a
computer or tablet. Looking at these data for every vulnerable-to-exclusion group
separately, reveals a peak for people with lower education levels, people with disabilities
and elderly people. Of the people with a lower education, 19% doesn’t have internet
access, 19% doesn’t have smartphone access and 29% doesn’t have computer or tablet
access. For people with a disability, these numbers are comparable: 19% doesn’t have
access to the internet, 23% doesn’t have access to a smartphone and 30% doesn’t have
access to a computer or tablet. The elderly are the group with the lowest digital access.
One out of four of those older than 65 (24%) doesn’t have access to the internet while
27% doesn’t have access to a smartphone and 20% doesn’t have access to a computer
or tablet. Remarkably, access to a computer or tablet among the elderly is higher than
their access to internet or a smartphone.
Looking at actual usage numbers of digital products for Flanders in the DIGNITY survey
shows similar results (Figure 7): 6% of the population uses the internet less than once a
week; while 7% uses a smartphone less than once a week and 17% uses a computer,
laptop or tablet less than once a week. These data show the same peak in usage by low
educated people within Flanders, as 18% of those with low education levels use the
internet less than once a week, 18% use the smartphone less than once a week and 39%
use the computer, laptop or tablet less than once a week. These numbers don’t surprise,
given the fact that access to digital products inherently lowers their usage numbers. Data
between access and usage are most likely correlated. Similar results are found for elderly
people, of which 20% use the internet less than once a week; 26% use a smartphone less
than once a week and 32% use a computer, laptop or tablet less than once a week. In
general, the usage of the computer, laptop or tablet is remarkably lower than the usage
of the internet or the smartphone. Since the access to a computer, laptop or tablet is
higher, this indicates that access alone doesn’t make people digital included in the
digital system. For digital usage women, migrants and rural inhabitants also don’t show
remarkable differences with the general population.
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Data from the SCV-survey for Flanders (Statistiek Vlaanderen, 2018) show the same insights
about digital abilities of the population: 9% of the Flemish population doesn’t have access
to the internet; while 18% doesn’t have a smartphone and 10% doesn’t have access to a
computer, laptop or tablet. Looking at these data for every vulnerable-to-exclusion group
separately, reveals more or less the same peak as the DIGNITY survey for people with low
education levels and elderly. It’s clear that these groups are the most at risk for digital
exclusion in Flanders. The results for women, rural inhabitants and migrants do not differ
much from the general population or from each other in both the DIGNITY survey and the
SCV-survey. This shows that gender, place of residence and migration background matter
less when it comes to having access to digital products. In addition, the SCV-survey for
Flanders confirms the results from the DIGNITY survey about digital usage: 14% of the
population uses the internet less than once a week; 24% uses a smartphone less than once
a week and 19% uses a computer, laptop or tablet less than once a week. This data show
the same peak in usage by low educated people and elderly in Flanders.

Digital access and use
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Figure 7: Digital access and use per target group in Flanders (source: DIGNITY survey)
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In addition, the DIGNITY survey shows that 18 % of the inhabitants in Flanders have low (or
no) digital skills (Figure 8). This is a surprisingly high proportion of the population being at
risk for digital exclusion. In the DIGNITY survey, digital skills were measured by performing
actual tasks. Participants were asked to fulfil eight basic digital tasks. Those who
completed four or less of these tasks correctly were considered having low digital skills.
This differs from existing data sources assessing digital skills in Flanders, like the King Baudoin
Foundation (Brotcorne & Mariën, 2020). Their research resulted in 38% with low or no digital
skills, which is much higher than the results from the DIGNITY survey. This is most likely due
to the fact that the digital skills in the research from the King Baudoin Foundation was
based on self-reported digital skills instead of actual observed digital skills. It might
indicate that people in Flanders underestimate their digital abilities.
Looking at these numbers for every vulnerable-to-exclusion group, digital skills decrease
with age and degree of disabilities and increase with education level. The number of
people with low digital skills more than doubles among people with disabilities (37%) and
people with a low education level (43%) compared to the general population. However,
the biggest parts of those vulnerable-to-exclusion groups still have more people with at
least basic level digital skills than low digital skills. This is not the case for the older people,
of which 55% have low digital skills. There is no obvious disparity regarding digital
vulnerability and gender, migration background or living location in Flanders. These trends
correspond with previous results about digital access and use for those vulnerable-toexclusion groups. It’s clear that these groups are most at risk for digital exclusion in
Flanders.

Digital skills per target group
Total

18%

82%

Elderly

55%

46%

Disabled
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61%
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13%

86%
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20%
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18%

84%
0%

10%
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90%

100%

Low digital skills

Figure 8: Digital skills per target group in Flanders (source: DIGNITY survey)
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Finally, attitudes of the Flemish population towards digital products have been assessed
within the framework. Using the DIGNITY survey, digital attitudes were measured by two
scales: the affinity with technology and the willingness to explore digital interfaces. The
same trends as digital access, use and skills apply to the numbers of attitudes: people
with a lower educational level, people with disabilities and older people clearly have
more negative digital attitudes towards digital technology than the general population.
Comparing these conclusions with existing data sources, like the yearly Digimeter
research (Vandendriessche & De Marez, 2019), results in similar conclusions. Results from
the Digimeter show for example that 68% of all inhabitants think digital technologies make
their life easier; while no less than 81% of them are confident of being capable of learning
digital skills and 69% of them are interested in digital technologies. That’s a big part of the
population, and particularly interesting when knowing that 18% of the population is at risk
for digital exclusion. From the Digimeter research results, data about attitudes towards
digital products was also (but only) available for older people, aged between 55 and 74
years old. Interestingly, 64% of older people (between 55 and 74 years old) share the
attitude of thinking that digital technologies make their life easier, even when they are
not always capable of using them: only 24% of older people are confident of being
capable to learn digital skills and 34% of them have avoided digital applications because
they are not familiar with them (Vandendriessche & De Marez, 2019).
Mobility
To assess the mobility situation in Flanders, primarily data from the Flemish Research Travel
Behavior (Janssens, Wets, & Roeland, 2019) was used (Figure 9). Results show that Flemish
people on average go out 2.61 times per person a day to make a trip. Most trips are
made by women (2.59 trips per person per day) and inhabitants of rural areas (2.51 trips
per person per day). When inhabitants of Flanders make a trip, they prefer to use the car
as a driver (46%), followed by the car as a passenger (17%) and the bicycle (13%) or by
foot (13%). Although the dominance of the car is clearly present, this is not equally high
for each of the vulnerable to exclusion groups individually. The car use of people with low
education levels falls back to 33% as a driver and 11% as a passenger. The data shows
that they travel more on foot (18%) or by other motorized/electric vehicles (18%). For
people living in rural areas, the car story is bigger: 50% of their trips are done by car as
driver, 19% by car as passenger.
Not included in this data are the people who do not get where they would like to get.
They are called transport or mobility poor. Existing data from the a study by Mobiel 21 into
transport poverty investigated the reasons why people do not travel or postpone their
trips (Mobiel 21, 2014). Results revealed that 19% of the participants experienced
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limitations in their desirable mobility. Of all participants indicating this limitation, half of
them are living in rural areas. The main cause of this feeling of limitations is pinpointed on
the availability of transport services (e.g. bus, trains or shared vehicles) as no less than 72%
of the participants indicated this. This cause was most often indicated by the elderly (76%)
and people living in rural areas (76%) and least - although still the main cause - by people
with a low income (54%). In addition, but not surprising, 29% of participants indicated to
experience limitations in their desirable mobility due to the cost of travel. Finally, the third
prevailing reason for transport poverty amongst participants was linked to special needs
or disabilities (15%). Of all vulnerable-to-exclusion groups, mostly elderly people indicated
this reason (18%).
A comparable question on travel limitations has been assessed using the DIGNITY survey,
showing that three in four participants (76%) experience some kind of limitation in their
daily travel abilities. This number is more or less the same among rural inhabitants (77%),
migrants (75) and women (77%) and a bit higher among people with a low education
(80%). Unsurprisingly, elderly (84%) and people with disabilities (87%) experience the
limitations in their abilities to travel. These are the greatest hit groups when talking about
transport poverty in general. The reasons explaining these limitations give further insights
into the ways to tackle them. Among all vulnerable-to-exclusion groups, the most
important reason for feeling limited in daily travel is a too small availability of transport
services: 46% of the general population feels limited in their daily travel because of this
reason. Rural inhabitants (53%) and people with disabilities (61%) show the greatest peak
for this result. On the other hand, people with low education levels and migrants are the
only vulnerable-to-exclusion groups that indicate this reason less than the general
population. These people are more limited in their abilities to travel due to the cost of
travel and concerns about safety.
In addition, elderly people and people with disabilities feel most limited due to special
needs and concerns about safety. Among the general population, 18% indicated feeling
limited due to special needs and 30% due to concerns of safety. This rises up to 34%
(special needs) and 45% (concerns of safety) among elderly people and up to 42%
(special needs, which is not that surprising for this group) and even 52% (concerns of
safety) among the people with disabilities. Finally, the cost of travel is mentioned
remarkably more among migrants (41% of migrants feels limited because of cost) than
among other vulnerable-to-exclusion groups or the general population (32%).
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Figure 9: Modal split in Flanders (source: Janssens, Wets, & Roeland, 2019)

Digital and mobility
The DIGNITY survey also delivered a series of insights in the use of digital mobility products
and the extent to which this might exclude certain vulnerable-to-exclusion groups: 45% of
the general population has used any kind of digital transport service in the last three
months. Paying for parking via mobile phone has been identified as the most popular
digital activity in mobility (30%). Looking at the differences with and between the DIGNITY
vulnerable-to-exclusion groups, women seem to use digital mobility services even a bit
more than the general population(50%), while rural inhabitants show the same level as
the general population (44%). People with a lower education level (38%), people with a
disability (37%) and especially migrants (25%) and older people (20%) use digital mobility
services remarkably less. For almost all these vulnerable-to-exclusion groups, paying for
parking by their mobile phone is the most used service. Only for people with disabilities
this is different, as they use carpooling services remarkably more than the general
population (16% compared to 10% in the general population). Please note that the
absolute number of people using these services in the DIGNITY survey is rather low.
Differences between these vulnerable-to-exclusion groups should therefore be
interpreted with caution.
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In addition, the DIGNITY survey has shown a remarkable high number of people using
digital methods to find travel information in Flanders (Figure 10): four in five people (79%)
uses some kind of digital means to find travel information. This clearly differs between
vulnerable-to-exclusion groups. While women (79%) and rural inhabitants (80%) show
more or less the same level of usage for this type of activity, migrants seem to use digital
methods more than the general population (84%). This is remarkable, knowing that they
make less use of digital transport services than the general population. In addition, the
lower digital abilities among the lower educated people, people with disabilities and the
elderly people results in lower use of digital methods to find travel information. Among
people with disabilities around three out of five (59%) uses digital methods for this type of
activity, while among the lower educated (49%) and the elderly (48%) this is slightly below
half.
Similar trends apply to whether people feel limited in their travel because of digital
reasons. No less than 29% of the respondents feels limited in their ability to travel because
of the requirement of digital skills for trip planning. Looking at each vulnerable-toexclusion group separately, reveals that migrants indicate this reason more than the
general population (42%). This is remarkable, knowing that they use digital methods to
find travel information more often. Among the elderly, this number peaks: more than half
(58%) feels limited in their daily travel because digital skills are required when planning a
trip. Among the elderly participants digital reasons are by far the most important reasons
to feel limited in their travel. The same can be said, to a lesser extent, about people with
lower education levels and people with disabilities.
Finally, the confidence people have in planning an unfamiliar local public transport trip
with either a computer or an app on the smartphone was assessed using the DIGNITY
survey (Figure 10). In general, people in all vulnerable-to-exclusion groups feel more
confident in using a smartphone than a computer, laptop or tablet for this. Overall, 73%
of the general population are confident they can successfully plan a unfamiliar trip with
an app on a smartphone. The differences between the vulnerable-to-exclusion groups
are the same as with the use of digital mobility services, or having travel limitations
because of digital reasons. For rural inhabitants, the percentage is slightly higher (77%)
than the general population. Especially people with disabilities (56%), people with low
education levels (45%) and elderly people (37%) feel least confident to plan an unfamiliar
trip with an app on a smartphone.
These results clearly point to a digital gap in mobility among the lower educated, people
with disabilities and elderly people, while women and rural inhabitants don’t show much
difference with the general population. For migrants the results show mixed trends.
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Figure 10: Digital services in mobility per target group in Flanders (source: DIGNITY survey)

3.2.1.2

Meso level

Key stakeholders
An extensive list of stakeholders are involved when creating and designing the provision
of services on the meso level in Flanders (Table 6). The Flemish Government itself, together
with the Belgian government, play a key role in digital mobility in the region being the
main data providers. In addition, a continuous feedback loop exists between the
governments, local actors and several user groups. When a particular need is identified,
private IT designers and companies are called upon to design and develop a product or
service that meets the needs. The structure and content of a certain solution is then being
shaped by the government(s) themselves, following the implementation rules as defined
within the policy frameworks.
All activities on digital mobility in Flanders are based on research and evidence provided
within projects or by research institutes and/or universities like Ghent University, IMEC, VUB
and Forseti (Table 6).
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Table 6: Key stakeholders when designing mobility products and services in Flanders (source: self-assessment Flanders)

Category of
stakeholder

Who

Data providers

Flemish & Belgian
government

Customers/users

All inhabitants needing
transportation

IT Developers &
Designers

Variable, according to
specific needs

Regulators &
policy makers

Research institutes
& universities

Involvement in design digital mobility
With the development of a MaaS
agreement framework (VMA), which will
determine the fundamental rules of the
MaaS market in Flanders.
With the development of a VMA by
representation of the European Passengers'
Federation.
With the development the mobility central:
constant going back and forth between
the designers, the developers and the
policy officers.
With determining the transport services that
will be run by the mobility center for first and
last mile transportation (local transport
regions).

Flemish & Local government
With the implementation of basic
(& EU), & Transport regions
accessibility (local governments). They are
represented in the counsel of the mobility
regions and the association of cities and
municipalities (VVSG) is their representative
on the Flemish level of consultation.
With the development of a VMA. Forseti
IMEC, VUB, UGent, Forseti
was consulted for the development of the
technical tender specifications.

Provision (list of services)
The main providers for digital journey planning services/platforms, digital vehicle sharing
services/platforms and digital information services/platforms in Flanders have been listed,
although very limited in-depth information about the services proved to be available.
Skipr, Olympus Mobility NV, Whim, XXimo, Modalizy, De Lijn routeplanner, Google maps,
Waze,
routeplanner
‘fietsknooppuntennetwerk’
and
routeplanner
‘wandelknooppuntennetwerk’ have been identified as the main digital journey planning
platforms in Flanders. None of them are targeting a specific user group and aim generally
at a broad range of customers. It is not known to what extent vulnerable-to-exclusion
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groups engage with these services. Some of these services are also non-digitally
accessible by providing paper maps or physical counters where people can go for
information. However, this is the exception rather than the rule.
Digital vehicle sharing services/platforms proved more difficult to synthesize into the main
players on the market. A lot of different services are available throughout the whole
Flanders region, each with its own geographical area of operation, target group and
transport mode. Only a few are named in this document. When it comes to car sharing
or ridesharing, some of the key players are Cambio, Poppy, Dégage, Getaround, Uber or
Taxistop. When it comes to bicycle sharing, Blue Bike and Mobit are by far the most
popular systems in Flanders. Bus sharing, or demand responsive transit by (mini)bus, is done
with the public bus service the Belbus or the Minder Mobielen Centrale. The latter is the
only service in this category where vulnerable-to-exclusion groups are also known to
engage with them, as it’s their main scope. The others have no clear or known target
group in terms of socio-demographic characteristics. It is mainly a matter of geographical
demarcation to determine the target group. Only for Cambio, regular taxi services the
Belbus and the Minder Mobielen Centrale non-digital ways of accessing the service exist.
Digital information services/platforms include many different types of services. Think of
parking information, real time travel information and facility information. It is noticeable
that often the same services return here as before. This is because the provision of digital
information is often already included in the service of the transport provider itself. The
same applies to digital payment (and booking) services/platforms, which is most often
integrated in another service to maximize efficiency. Services that focus exclusively on
the provision of information or payment and booking in a digital manner are rare. Except
for parking information services, for which Yellowbrick, BeMobile and Seety are
mentioned as the key players on the market. Non digital ways of accessing this type
information are not known. On the other hand, making a booking or paying for a service
or parking ticket can often be done non-digitally, at a parking meter or counter.
All the digital mobility services or products listed at the meso level have one thing in
common: little or no information is known about their operation, their users or their
engagement with vulnerable-to-exclusion groups. This suggests a lack of interaction with
these groups when designing their service, resulting in a higher risk of exclusion. At the
same time, non-digital alternatives to access digital mobility services or products rarely
exist. It is mainly public mobility services that (have to) take this into account and succeed
in doing so. It is therefore up to the macro level to better steer the meso level as a whole,
while pursuing a standardized approach tow digital inclusion in mobility.
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3.2.1.3

Macro level

Governance
The connection between transport, digitalization and social inclusion on the Flemish
macro level is not directly present. Nevertheless, the topics do receive individual attention
and the link between social inclusion and mobility is somewhat monitored. Inclusion is on
the agenda, as it’s one of the five key values around which the strategic ITS (Intelligent
Transport Systems) plan for the department of Mobility and Works was built. In addition –
even though it’s not an official position within the department of Mobility and Works within
Flanders – there is a Minister responsible for equal opportunities for vulnerable-to-exclusion
groups at the general policy level of Flanders.
In Flanders there are two administrative units involved in the digitization of the transport
system: the department of Transport and the department of Environment. Moreover,
specifically constituted committees like the intelligent transport systems team and the
close cooperation with Information Flanders for mobility data related issues fulfil this list of
cross-disciplinary collaborative initiatives.
Regulatory framework & budgets
Flanders counts two regional operation programs related to digitalization in mobility. They
are closely linked to each other, and concern both equity and accessibility. In April 2019,
the Flemish parliament voted for the decree on basic accessibility. This decree aims at
making the transport system in Flanders more efficient and more demand-oriented.
Creating seamless connections between different transport options (public transport,
collective and shared transport systems, bicycles, cars, etc.) is one of the most important
yet challenging objectives of the new decree. To foster this transition, all 300 Flemish cities
and municipalities were divided into fifteen transport regions. Each transport region is
required to establish a regional SUMP. The councils of these transport regions consist of
local authorities (the municipalities), a representative official from the Flemish Department
of Mobility and Public Works, the public transport operator for buses and trams, and the
Flemish road administration. Together they will discuss options, create a vision, enable
participation and develop their mobility action plans.
In addition, besides the Dignity activities, two other research programs are currently
running in Flanders. The main research program in Flanders about digital mobility and
inclusion is called ‘Mobilidata’. The program realizes innovative mobility solutions through
co-creation with private partners, based on a digital infrastructure, smart traffic lights and
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high-quality, sustainable data sources. Policymakers, companies, governments, residents
and app-builders can use these to make traffic smoother, more sustainable, more
comfortable and safer for every road user. In this sense, Mobilidata is currently working on
several use cases, all related to solutions to provide better support for the blind and
visually impaired; solutions to detect large groups of cyclists and pedestrians and make
them more visible to other road users; and solutions around bicycle parking
management. One of these use cases is the ‘Mobiele rateltikker’, a concept by which
they want to investigate how to enable blind and visually impaired people to move along
in traffic and cross the street in a safe way. The goal is to transfer up to date information
on the position of traffic lights while also making these traffic lights more ‘smart’ for people
with visual impairments.
The program from Mobilidata is aligned with the strategic ITS plan that the Flemish
government developed as part of the degree of basic accessibility. This plan is all about
intelligent transport systems, and has a specific focus on social inclusion. The goal is this
plan is clear, and should guide Flanders to a smarter, safer, more efficient and more
environment friendly transport system towards 2030 and 2050.
Finally, 2 regional subsidies are available from the Flemish government. One of them is the
Meermobiel database (60k – focusing on inclusion). This is a knowledge hub where
people can find everything they need to know about the accessibility of transport in both
Flanders and Brussels. This hub is accessible through the web and telephone. The other
one is the Green Deal on shared mobility (80k – focusing on mobility). The aim of this Green
Deal is to accelerate the growth of shared mobility in Flanders. This Green Deal is perfectly
suited for (shared) mobility operators, public transport and environmental NGOs.
However, the strength and beauty of this Green Deal is the wide variety of different types
of organizations. The signatories also included insurance companies, research institutes,
regional provinces, cities, municipalities, the Polis network and umbrella federations of car
renting and car industry (Autodelen.net, 2017). All together, they have been undertaking
511 concrete actions to accelerate the growth of shared mobility in Flanders by 2020. It
has to be noted, however, that only people with disabilities have been specifically
targeted within these programs and budgets until now.
3.2.2

Customer journey mapping

Flanders chose to investigate the users of the dial-a-bus service called “Belbus” for their
customer journey mapping. This is a service from “De Lijn”. The Flemish Transport Company
De Lijn is the external independent agency within the Mobility & Public Works Policy Area
of the Flemish government that is responsible for urban and regional public transport in
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the Flemish Region. The dial a bus helps people travel by bus in less populated parts of
Flanders, where regular public transport falls short. This bus service only runs on request
and has no fixed route or timetable. The dial-a-bus only stops at De Lijn bus stops
requested from the dial-up bus exchange for the journey. The normal rates and De Lijn
tickets also apply to the dial-a-bus, and all dial-a-busses are wheelchair accessible.
People can reserve upfront via phone or internet, and Flanders wanted to investigate to
what extend elderly are struggling with this service and which parts they deeply
appreciate. This resulted in an interesting analysis of the experienced digital gap of elderly
using the dial-a-bus in Flanders.
Q1 If you have to make a journey, how comfortable do you feel in general?
For most participants, making a journey is not a problem. Most respondents feel
comfortable making a journey to a destination they already know. Most of them
mentioned the rain as annoying, but it does not stop them from making the trip in most
cases. If lower grades were given, like the seven from FP7 (Ap150), it is due to the limited
supply of the dial-a-bus.
Q2: And if you now have to make a journey to a location where you have not been
before?
Participants stated different experiences depending on their digital abilities. FP3 (Ap118),
for example, would not see travelling to a new location as a problem. She finds it easy to
figure out how to get there and perceives the trains in Flanders as well organized. For
others, it is more challenging. Some are completely help reliant, and there seems to be a
hierarchy in who they ask for help. The first option is spouses if available. They often feel
comfortable asking spouses for help, the second line is children, but they don't want to
burden them but will if needed. This shows the importance of family ties for vulnerable to
exclusion groups. The last line of support is close friends. The elderly with no partners, no
children or close friends either have to improve their digital capabilities or are likely to
experience serious mobility exclusion. There are also indications that, because they rely
on others for help, they also travel less.
Asking for help is something perceived as necessary, but they do feel embarrassed by
their inabilities. The stories show that travelling to a new location certainly is more
challenging for some participants than travelling to a known location. It also showed the
importance of both qualitative analysis since 71% of the respondents said they felt very
confident in their ability to go to a new location (scored above 7), only one respondent
said he would not have any problem with it. Another would need to invest a lot of time.
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The others are not able to travel independently to a new location without help from
relatives.
Q3: While planning a journey, how do you experience finding information?
Also, in this group, you see a difference in the people who find the information themselves
or rely on others to do it for them. All the respondents who do it digitally do it themselves
and feel an increased sense of agency. They do not need any help and find the correct
information. The second group, the people who do it themselves but not digitally, need
the signs at the bus stops and often help from a clerk. The last group is completely helpdependent and relies on partners or family members. This is also the group that rarely goes
to a new location. Their answers indicate that this is mostly by habit instead of limitation,
the question remains, where does the one start and the other begin.
Q4: And how is your experience with the dial-a-bus
All participants experienced a smooth process when calling for the first time to a dial-abus. The waiting time is sometimes long, and they wish buses would go later in the
evenings, but in general, all participants are happy with this service, and many rely on the
phone service due to their digital inability. They are always well helped and find the
calling process easy and doable.
Some participants got informed about the dial-a-bus via promotions, signs at the bus stop,
saw them passing by, or got to know about it from family and friends. All participants had
a positive experience the first time they called, some were a bit nervous, but all were
positive and helped very well. For some, the first time was a bit of a search.
All respondents are aware that they must call upfront. Most do not see this as a limitation,
but some would like to book with less time in advance. Some participants perceive it as
an obstacle that they have to know in advance when they are going. For travellers with
special needs, it is extra important to get information upfront.
Some completely rely on others for making new trips, even if they think they would be
able to do it themselves. Others use the phone while they can do it digitally and very few
prefer to book online instead of calling. After booking a trip, people get an email
confirmation. The people who use email find this reassuring.
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Q5: Is there a moment during your journey when you feel unsafe?
All respondents feel safe on the bus. If they do feel unsafe, it is because bus drivers drive
too fast, talk to fellow passengers when driving or are on the phone. If complaints were
filled, this was rare and had an effect.
During the overall process of Customer Journey Mapping in Flanders, scores of emotion
during travelling have not been measured due to an error in the understanding of the
methodology. That makes it impossible to make the Customer Journey Map. Fortunately,
the interviews give a good impression of their experience, which is rather positive.
-

The participants are relatively old, with an average age of 67,9. Their main reason
to travel is to visit family and especially grandchildren.

-

They got to know about the dial-a-bus, via friends and family or promotions in the
bus stops or at the market. None mentioned the internet.

-

Most respondents feel comfortable making a journey to a destination they already
know. Like anyone, they find rain annoying, but it does not stop them from making
the trip in most cases.

-

Travelling to a new location certainly is more challenging for the participants than
travelling to a known location. Even though many (5/7) respondents said they felt
very confident in their ability to go to a new location (+7), only one respondent said
he would not have any problem with it. Another would need to invest a lot of time.
The others are not able to travel independently to a new location without help from
relatives.

-

Also, in this group, you see a difference in the people who find the information
themselves or rely on others to do it for them. All the respondents who do it digitally
do it themselves and feel an increased sense of agency. They do not need any
help and find the correct information. The second group, the people who do it
themselves but not digitally, need the signs at the bus stops and often help from a
clerk. The last group is completely help-dependent and relay on partners or family
members. This is also the group that rarely goes to a new location. Their answers
indicate that this is mostly by habit instead of limitation. The question remains
however, where the one ends and the other begins.

-

All participants had a positive experience the first time they called, some were a
bit nervous, but all were positive and helped very well. They like the opening hours
of the service and the availability of buses. Sometimes they had to wait long but
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not excessive. One participant wished the availability of buses on a shorter notice
would be higher, but most are well satisfied.
-

They like the service so much that the participants who can book it online prefer to
call for a bus because it is much easier for them and faster than booking the trip
themselves.

-

When they booked a trip, the ones that use email, like the email confirmation,
someone indicated that she would like to get a text confirmation because she does
not know how to use email but does know how to use text messages.

-

Bus stops are easy to find. Facilities might be small in some places, but this is only
problematic when they are late.

-

They don’t have problems with entering the dial a bus. Also, the ones who have
bad hips manage to get in without help. They all manage to pay with their card.
No one uses an M- SMS ticket, and all seem to appreciate the digital payment
service with their card.

-

All respondents feel safe on the bus. If they do feel unsafe, it is because bus drivers
drive too fast, talk to fellow passengers when driving or are on the phone.

-

They often know where to get out; if they don’t, they tend to blame themselves.
There is a general appreciation for real-time information, but it is not a necessity.

In general, participants really appreciate the service. The fact that they have to call the
first time could help them feel more comfortable calling if they need help later on.
Contrary to the Dutch participants, they do not feel embarrassed to call. Since the service
is so good, they keep using it, even if they know how to do it digitally because it is much
faster, and they might find the information trustworthy. What became clear is that it is
hard to predict digital abilities. One might be reasonably good with a phone, know how
to pay by card, be able to read and understand SMS confirmations, but she also might
not have an email address and be completely reliant on her husband to plan the trip for
her. And be comfortable with this. All participants who have low digital skills need help
from friends and family. Those with low digital skills who feel completely comfortable
asking for help are also the most prone to exclusion when services change or something
changes in their family dynamic.
The participants with medium digital abilities can book their trips online but prefer to call
since it saves them a lot of time, and they often distrust their abilities to find the right
information. This group is likely to change with the service if it becomes more websitereliant if their necessity is high, making them less vulnerable to exclusion.
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Some of the participants in Flanders can be considered as highly digital-skilled. These
participants can book the trip online by themselves and can figure out changes relatively
intuitively. They are not likely to be excluded due to the digital aspects of their journey.
Instead, this group can be excluded through physical and financial limitations. Luckily,
also the participants who were less mobile perceived the dial-a-bus service as sufficient.
In conclusion, the service is deeply appreciated, the option to book a bus over the phone
is deeply appreciated and makes people less reliant on friends and family. If this changes,
they are the ones who are most vulnerable to exclusion.

3.2.3

Focus group

A total of 7 participants took part in the focus group in Flanders. Based on the results of
the previous steps in the DIGNITY framing methodology, elderly people living in rural areas
and people with disabilities were chosen as the main target groups. However, most of the
participants of the focus group were elderly (5) while the others had some kind of disability
(2). There were 4 men and 3 women present. Of these, 5 persons (sometimes) use digital
means to find travel information while 2 persons never do this.
The focus group took place in Leuven (BE) at a physical location. In general, the discussion
went very smoothly and in a friendly manner. Participants did not hesitate to speak up
and to express their opinions in a constructive manner. Although the word was sometimes
dominated by a few individuals, the moderator always made sure that everyone got a
chance to speak. It was noticeable that the conversation was not dominated by
negative perceptions. There was also reflection on ways in which digitization can provide
solutions for certain groups, taking into account the needs of each individual. By
combining different target groups, a division appeared for some themes. People from
rural areas tended to take the car more often, while the car is not a solution for people
with disabilities because they do not have a driving license. This has had an impact on
the themes discussed.
Impact of the digitalization in mobility
The impact that the digitization of the mobility system has on the travel behaviour of the
participants varies and has been expressed in different ways. Especially for trips to new
destinations, participants encounter some difficulties. Participants feel insecure about the
way to get there and do not find sufficient information through digital means to figure
out, plan and/or book their trip in a trustworthy way. They characterize these kind of trips
to new destinations as 'more difficult'. Remarkably, participants indicate that they adjust
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their travel modes accordingly. Those who do not have enough confidence to plan a trip
digitally, opt for their car as a transportation mode more quickly. This is not possible for the
participants with a disability.
For all the participants, an important aspect of digitisation in mobility in Flanders, and by
extension in Brussels, is missing: a good base organisation and integration of all the
different services and applications available. Once this is in place, the work can continue
on digitising the transport system in a clear and manageable way. Some participants
point to the difference between the public transport system in Flanders and Brussels as an
example. In the Brussels region, ‘STIB’ is the main provider of public transport. They have
their own digital application to search for information and buy a ticket. In Flanders, ‘De
Lijn’ is responsible for public transport. They also have a digital application to facilitate trip
planning and ticket paying. Information about other services cannot be found on either
application, nor are De Lijn tickets valid on STIB buses and vice versa. This makes it
particularly difficult to travel between Brussels and Flanders in an easy manner. Another
participant points out to the excess need for multiple applications to carry out one single
journey. An app to search for information (e.g. look up your route), an app to pay for your
ticket and then another app to switch to another mode of transport and start it all over
again. Participants conclude that it is important that the various transport companies
within Belgium coordinate better with one another. The government could play a
coordinating role in this.
Provision of travel information
Most participants indicate that they are able to search for information about a trip in a
digital manner (e.g. on a website by using a computer). As long as it does not become
too complex. It is pointed out that searching for information through digital means
requires quite a bit of searching and figuring out. It was also indicated that information is
often missing or not clearly presented. A few examples made this clear. First, information
about connections between the various routes and modes of transport is generally
lacking. The current state and accessibility of public transport bus stops is also not easy to
find or is missing. And thirdly, a reservation system linked to the provision of information
online is often missing. While looking up information about a trip, it would be efficient to
be able to make a digital reservation as well.
For the other participants, looking up information in a digital way is not possible. This group
of participants is made up of elderly people. They rely on non-digital alternatives such as
the information displayed in leaflets or at a bus stop itself. They lack real-time updates on
the timetable of public transport buses. In the big cities in Flanders, there are screens at
every bus stop, displaying the actual bus arrival times. At other locations, such
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communication is missing. As a result, people can wait a long time at a bus stop. This
creates a high level uncertainty. Although the participants realise that they could obtain
this information by scanning a QR code with a smartphone or by opening the De Lijn
mobile app, they do not have that option. In addition to limited digital skills, most of them
do not have a smartphone. Those who do have one worry that it must be charged at all
times. For participants with disabilities, both physical and visual impairments make it
particularly difficult to get information about a journey. They would benefit from
accessible bus stops to access the information displayed, and the provision of auditory
information at bus stops and while travelling on the bus itself.
In general, there is a feeling of mistrust towards public transport in Flanders. Because
information about the service is not always communicated correctly (both digital and
non-digital), people are not sure whether it can be trusted and are therefore uncertain
about their trips and arrival time. In addition, there is often no help on site when it is
needed. An example of assistance when using the train was given to enforce this
statement. In order to take the train, stations offer the possibility of calling staff. This often
does not work. Nevertheless, these participants would benefit greatly from personal
assistance that can remove their sense of uncertainty by providing them with the correct
information.
Provision of mobility services
Participants agree that the current public transport provision is not sufficient in Flanders.
Especially in rural areas, there are not enough buses (or other options for getting around
other than their own car). There is room for improvement, both in terms of frequency and
geographical spread. Especially in the evening and at weekends, the limited provision of
transport makes it very difficult to get anywhere or to get back home. In addition, elderly
participants indicated that they could only use Belgian trains within limited timeframes at
preferential senior fares. That also creates limitations. This has a major impact on the travel
behaviour of both elderly and people living in rural areas, who are therefore more likely
to choose to travel by car (when possible).
For people with disabilities, the car is not an option for getting around. They do not have
a driving licence. Travelling by taxi is also not a sustainable solution for them, because of
the high cost or physical limitations to enter a taxi independently. As a result, they are
often unable to participate in social events. Although people with disabilities are often
entitled to personalised (demand-responsive) transport solutions, this is often difficult in
practice. For example, they can rely on volunteers to transport them in a standard vehicle
that can accommodate a wheelchair. The provision of information, reservation and
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practical implementation of these types of services could all be improved. In addition,
there are not enough volunteers, which severely limits the possibilities of making use of
them. According to the participants, it is up to the local authorities to put more effort into
the volunteer work and looking for other alternatives. It would be appropriate, in their
view, to involve the target groups or representatives of certain target groups in a
participatory way up in the process of designing policy decisions that have an impact on
their transport options. After all, these are the people who know best about the obstacles
or challenges that need to be tackled.
Asking for help
Only half of the participants can rely on a social network to ask for help when needed.
Their main sources for help are family (children), friends or neighbors. Most participants
generally feel no shame in asking for help. Especially when they rely on their children or
grandchildren. Participants indicate that they mainly ask for help to carry out digital
actions, such as reservation procedures and online payments. This is where the greatest
uncertainty or fear exists. If they would do this wrong, they do not know how they can
undo their action and get their money back. Although these participants are lucky
enough to be able to ask for help, they regret that it is necessary. In the first place, they
would prefer to be able to move around independently without the intervention of others.
The other half of the participants cannot rely on a social network to ask for help. Especially
participants without (grand) children, whose (grand)children live far away or whose
network does not show interest to offer help. This problem is greatest in rural areas, as
children have difficulties getting there. This group of participants also experiences shame
when they have to ask for help, and they want to bother their network as little as possible.
In addition, they experience the same insecurity when making reservations and receiving
refunds in case of cancellation or incorrect actions. They prefer to postpone a trip or
cancel it altogether if they cannot work it out on their own.
All participants agree that other ways should be provided that allow people to move
around independently without bothering a social network. For the full trip. From planning
a trip, to making the trip itself, to paying for it and arriving at a destination. In practice,
this is about offering sufficient non-digital alternatives, reducing the complexity of the
transport system, and offering assistance organized by the transport providers themselves.
According to the participants, it is not only relevant to offer assistance when looking for
information or making reservations, but also physically and practically in the field. There
should be ways to easily call for personal assistance at, for example, bus stops. This way,
they would always be guaranteed to arrive at their destination, even if a journey is
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affected by unexpected factors such as delays. In addition, participants indicated that
this personal assistance would also help them to increase their digital skills, enabling them
to travel more independently in the future.
The dial-a-bus “Belbus”: a demand-driven public bus system in Flanders
Not all participants had used this Belbus yet. They had all heard of it, however, and made
great effort to identify themselves with the users and the pain points raised. The Belbus
operates in a demand-driven manner and fills the gaps in the provision of public transport
in rural areas. Booking a trip with the Belbus can currently be done by phone or through
the web application of De Lijn. Yet this is mainly done by telephone. According to the
participants, this is mainly due to a lack of digital skills, not having a smartphone, the
importance of personal service and the feeling of trust by getting confirmation of your
reservation at the other end of the telephone line. It was also noted that the Belbus is not
always reserved by the users themselves. Organizers of events or administrative services
of residential care centers often offer assistance to take care of the transfer for people
who are not digitally savvy. To reduce the pressure on the telephone central and enable
more people to book trips with the Belbus in a digital way, participants suggest to simplify
the procedure, to provide more information and to provide training on how to work with
the digital application of De Lijn to book a trip with the Belbus.
Another bottleneck of the Belbus is the reservation period. This is currently rather long (24
hours), and the availability of buses is always uncertain (according to the available supply
of buses). Refusal of journeys is therefore a regular occurrence. It is especially noticeable
that physical assistance to get on or off the bus is often refused. Therefore, it is necessary
to request a ride (and assistance) with the Belbus sufficiently in advance. However,
participants would greatly benefit from more flexibility and a shorter reservation period.
This would allow them to move around more freely, taking into account variable factors
such as the weather, their mental state or last-minute appointments. To improve the
system of the Belbus in general, the participants suggest setting up a hotline where people
can report a shortage of supply at certain locations or for certain target groups.
Finally, it is common knowledge in Flanders that the mobility system is subject to change
with the arrival of the decree basic accessibility. However, little is being communicated
about the practical developments of this decree. It is rumored that the Belbus might
disappear and other alternatives will take over. This is why, first of all, there was great
anxiety amongst the participants (especially from rural areas) about the future and the
uncertain continuation of the Belbus. People are concerned about the start date of the
new mobility approach, and its practical implementation. Participants point to the fear
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that people will become less mobile and will have to cancel trips and stay at home if they
are unable to use the new alternatives. This is linked to the services itself, the price, the
way of booking and the conditions of use. A number of participants also mention the lack
of input from the target groups themselves when devising this new mobility approach in
Flanders.
Non-digital alternatives
The current trend of digitization cannot be discussed solely from the perspective of
mobility according to the participants. The current challenges posed by digitization are
much broader, and are therefore difficult to gasp. In general, more attention should be
paid to non-digital alternatives. This is the only way to guarantee a society in which no
one is excluded. Think for example of maintaining counters to request information or book
tickets or setting up telephone centers to be able to use different mobility services. Under
no circumstances should these disappear. And although these already exist today, their
practical implementation is often lacking. Counters are often unmanned, there are long
queues or they are closed. Several participants suggested providing an “emergency
button for the elderly” in public areas, at bus stops or train stations. This puts them in touch
with someone who can personally help them on their way. A simple solution with great
effect.
This does not mean that digital is always bad. If performing digital actions is easy, and
there is sufficient (personal) support available, a digital way of doing things may even
become the preferred way for some participants. In this way, digitization even has the
potential to provide additional efficiency in the field of mobility. Participants cite better
integration of transport services and better information provision on a central platform as
main examples. The respondents emphasized, however, the importance of involving the
end users and people with specific needs when considering digital or non-digital mobility
solutions.
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3.3 Ancona
Ancona is the capital city of the Marche region in the centre of Italy with around 100 000
inhabitants. Partly due to its location next to the Adriatic sea there are three major
interchange hubs in Ancona: the port, the airport and the train station. This attracts a lot
of passengers (citizens, tourists, commuters) to the city that make use of its public
transport.

3.3.1
3.3.1.1

Digital gap self-assessment
Micro level

Arguably even more so in Ancona than in other pilots, the DIGNITY survey proved to be
vital to understand the situation on the micro level. However, a word of precaution is
needed, as the DIGNITY survey was conducted on a national level, meaning the data is
not necessarily applicable to Ancona. Ancona is a relatively small city, so data on city
level is hard to come by. This makes the Italian DIGNITY survey results the best possible and
most recent source for information on the micro level, resulting in some interesting insights
into digital ability, mobility poverty and use of digital mobility services in Italy, especially
with regard to different vulnerable-to-exclusion groups.
Another important note is that some vulnerable-to-exclusion groups in the survey results
are intertwined to a certain extent. Most notably age has an important influence on the
composition of some other target groups. In the total sample, around one in four
respondents is older than 65 years. Among the people with disabilities and the lower
educated, more than half are older than 65 years (56% and 53% respectively). This is
something to bear in mind when analysing the results of the survey below. Inhabitants of
rural areas (one of the DIGNITY vulnerable-to-exclusion groups) are not included in the
analysis for Ancona and the figures below, since Ancona is considered an entirely urban
area and rural inhabitants are not relevant to this pilot.
Population
Population data is available for almost all vulnerable-to-exclusion groups in Ancona
(Table 7). The data are retrieved mostly from ISTAT, the Italian National Institute for Statistics
(ISTAT, 2020)and Eurostat (Eurostat, 2017) for the figures on urban and rural inhabitants.
Like already mentioned, people living in rural areas is not applicable in this case since
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Ancona is a completely urban area. At the city level, there is no data on government
support and people with disabilities in Ancona (only available on national level).
When comparing the population in Ancona with the entire Italian population, we see that
the proportion of women in Ancona is more or less the same as in the rest of Italy (around
51%). Elderly (26% city level vs. 23% country level) and migrants are overrepresented in
Ancona compared with Italy in general (14% city level vs. 9% country level). In contrast,
people with lower education levels are underrepresented in Ancona compared with the
whole country (22% vs. 26%). As a conclusion we can say that Ancona has a slightly older
and higher educated population with a significant proportion of migrants. With regard to
the DIGNITY vulnerable-to-exclusion groups, it seems that especially migrants and, to a
lesser extent elderly might be groups to pay extra attention to in Ancona.
Table 7: Population in Italy and Ancona (source: self-assessment Ancona)

Target group
Older people (65+)
Disabled people
Inhabitants rural areas
Women
People with low income
People with low education
Migrants
Total

Italy
23,15%
5,15%
24,70%
51,30%
37,82%
25,90%
8,81%
60.244.639

Ancona
26,32%
No data
0% (urban area)
51,95%
No data
22,24%
13,81%
100.282

Digital ability
Data on digital ability can be drawn from the DIGNITY survey (Figure 11). This data shows
that almost 80% of the general population has access to internet and a smartphone and
uses both at least once a week. Computer or tablet access and use are lower: around
60% has access to a computer or tablet (or both) and uses it at least once a week. The
figures for several vulnerable-to-exclusion groups paint a different picture. While the
women only show minor differences with the general population (digital access and use
are in general a bit lower), the internet access and use and computer use among
migrants is six to twelve percentage points lower. When looking at smartphone access
and use and computer access however, the figures for migrants don’t deviate much from
that of the general population.
Bigger differences in digital access and use can be seen among people with lower
income, a lower education, people with disabilities and the elderly. Around half of the
people with a low income or a low education have access to internet and a smartphone
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and use it at least once a week. For people with disabilities this is a bit below half, and for
the elderly it’s only a little more than one in three. Computer/tablet use and access show
the same trend, although the percentages are lower in general.
The differences in digital access and use result in differences in digital skills between the
vulnerable-to-exclusion groups (Figure 12). Based on some digital interface tasks
respondents had to perform during the survey, around two thirds of the general
population in Italy has at least basic digital skills. The proportion among women and
migrants with at least basic skills is comparable to that of the general population. This
drops to around 40% for people with a low income, a disability or a low education. The
vulnerable-to-exclusion group with the lowest digital skills are clearly the elderly: only one
in four older people have at least basic digital skills.

Digital access and use
100%
90%
80%
70%

78%76%
72%
63%

61%

60%

49%

50%

78%80%79%
76%

77%76%
74%75%

62%
57%

60%
54%53%
49%51%

40%

51%52%52%
48%

30%

30%

54%

49%
47%
45%
44%
38%
36%

33%
27%

36%34%37%36%
25%
20%

22%

20%
10%
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Migrants

Low education Low income

Women

Disabled

Elderly

Total

Internet Access

Internet Use (at least once a week)

Smartphone Access

Smartphone Use (at least once a week)

Computer/tablet Access

Computer/tablet Use (at least once a week)

Figure 11: Digital access and use in Italy (source: DIGNITY survey)

Data on the willingness to explore digital interfaces and affinity for technology show more
or less the same trends: women and migrants show lower levels, but in general don’t
deviate much from the general population, while in that order people with low income,
people with a lower education, people with disabilities and lastly the elderly have less
digital abilities. There is clearly a digital gap for these vulnerable-to-exclusion groups,
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which might be a problem when mobility becomes more and more digitalized. The next
paragraphs will show if this digital gap can also be found in relation to mobility.

Digital skills per target group
65%

Total

33%

26%

Elderly
Disabled

71%
40%

Women

3%
49%

10%

63%

Low income

36%

43%

Migrants

1%

58%

3%

66%
0%

10%

20%

2%

55%

38%

Low education

2%

30%

28%
40%

At least basic digital skills

50%

60%

Low digital skills

70%

80%

7%
90%

100%

No answer

Figure 12: Digital skills per target group in Italy (source: DIGNITY survey)

Mobility
Data on modal split is provided for Ancona for the general population, elderly and
women. According to the data 38% of trips in Ancona is made by car, above 10% by foot,
almost half by public transport (train and metro/bus/tram combined) and only 2% by bike
and another 2% by motorbike/motorped. The modal split for women is very similar to that
of the general population, slightly more trips are made by car and by foot and slightly less
by public transport. The modal split of older people does differ from that of the general
population: they make more use of the car (46%), foot (20%) and also the bike (4%). They
make far less use of public transport (29%). So, although they use the car more, they also
make more use of active forms of transportation.
The DIGNITY survey provides data on the limitations people and different vulnerable-toexclusion groups experience in their desired travel. In general, a majority, around 62% of
general population, does experience some limitation (both digital or non-digital) in their
travel. Again, we see differences between the vulnerable-to-exclusion groups: for almost
all groups the number of people that feel limited in their travel is higher than among the
general population, only migrants feel less limited (55%). The proportion of women, elderly
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and people with a low education that feel limited are a bit higher (68%), but the biggest
differences are among people with a lower income and people with disabilities. In these
groups more than three in four people (76%) feels limited in their daily travel.
The most mentioned (non-digital) reason to feel limited differs only to a small. Like among
the general population, for most groups the most important reasons are limited availability
of transport services and limited availability of infrastructure. There are however some
other interesting points to note. The cost of travel is mentioned more as a limitation for
travel in all groups compared to the general population, with people with disabilities and
people with a low income as the groups with the highest percentage. Special needs or
disabilities is mentioned more by the elderly and people with disabilities. The most
important limitation for the elderly is concerns about the safety of travel services, a reason
that is also mentioned more by the disabled, people with a low income and, to a lesser
extent, women and people with a low education. These results point to the fact that
vulnerable-to-exclusion experience more limitations in their daily travels than the general
population and that the reason for these limitations can differ between groups. The next
paragraph looks more into detail how digital services or products serve as a limitation.
Digital and mobility
Based on the DIGNITY survey only a minority of people make use of digital transport
services. Around 7% of the general population has used some kind of these services the
last 3 months, parking ticket payment and car sharing services being the most popular. A
remarkable result is that people with disabilities (10%) and migrants (18%) use digital
services more than the general public. The elderly and people with a low income or a low
education make far less use of digital transport services. Among women there are no
clear differences with the general population. It should be noted that the number of
people using different services is really small in general. Differences between vulnerableto-exclusion groups on this topic should therefore be interpreted with caution.
When it comes to the number of people using digital methods to find travel information,
we see clear differences between the general population and vulnerable-to-exclusion
groups (Figure 13). While in the general population more than half uses digital methods
to find travel information (55%), among vulnerable-to-exclusion groups (excluding women
that don’t show a big difference with the general population) it ranges from 30% to 35%
(migrants, low income and low education) to one in four (disabled) and even less than
one in five (elderly). This shows that in general, but certainly among vulnerable-toexclusion groups, there is great potential for digital travel information products, but also
that the needs of these groups should be taken into account when designing them.
Otherwise the risk to exclude them from traveling becomes higher.
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Digital services in mobility per target group
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Confident to plan public transport journey using internet or app
Use digital methods to find travel information
Figure 13: Digital services in mobility per target group in Italy (source: DIGNITY survey)

We can see the same trend also in the mentioning of limitations in mobility due to
digitalization. Among the general public, one in three (34%) experiences travel limitations
due to digital skills required during the planning of trips or to use the transport. This
proportion rises to slightly below (low income, low education and disability) or above
(elderly) half. A last aspect of a possible digital gap in mobility among vulnerable-toexclusion groups is the confidence people have planning an unfamiliar, local journey with
an app or the smartphone (Figure 13). 57% of the general population feels confident using
an app or a smartphone to plan such a journey. This proportion is a bit higher among
migrants (63%) and a bit lower among women (50%). The real differences we see, again,
with the other four discussed vulnerable-to-exclusion groups here: around one in three
persons with a low income, a low education or a disability feel confident enough to use
an app or smartphone to plan a journey, a number that drops clearly for the elderly (one
in five). Besides the general gap and the higher experienced limitation in mobility (see
above), there seems to be a digital gap in mobility among several vulnerable-to-exclusion
groups, notably the elderly, people with disabilities, people with a low income and people
with a low education. This gap applies to migrants and women as well, but to a lesser
extent.
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3.3.1.2

Meso level

Key stakeholders
The overview of the key players in digital mobility in the region is shown in Table 8. A diverse
set of local and national stakeholders are involved in the digital mobility system with most
of these stakeholders bringing in their own expertise. Users and customers of the digtally
mobility system are only involved to a limited extend. Their only contribution is providing
feedback on social media and marketplaces. This shows that they are not really involved
in the design and development of digital mobility products/services. Another point of
attention is the business ecosystem. Table 8 also shows that the regulators/policy makers
are also the (only) investors in the digital mobility system. If policy makers and government
are the only investors, this might become a risk in the future if funds become more scarce.
On the other hand, this also means that there is no unwanted involvement of external
investors, which might be an advantage as well. Also under ‘media & marketing firms’
only the Ancona municipality is mentioned as the only stakeholder, which again points
out that the municipality is responsible for a lot of different tasks. The most interesting
remark is about the involvement of the different policy makers and investors. It is
mentioned that all ‘regulate, fund and promote digital services according to their own
competences.’ This shows the need for more integration and collaboration between
these different levels of government (local, regional and national) on the one hand and
between the different hubs in Ancona itself (the regional airport and the port authority).
Table 8: Key stakeholders when designing mobility products and services in Ancona (source: self-assessment Ancona)

Category of
stakeholder
Transport
operators
Data providers
Customers/users
IT Developers &
Designers
Digital support
solutions

Who
Conerobus, Trenitalia
Public Transport and Parking
Operators, Marche Region,
Ancona municipality
Commuters/workers,
citizens, tourists, students
Hyperlean, Namirial S.P.A.
Pluservice SRL, myCicero
SRL, Trenitalia App
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Regulators &
policy makers
Investors

Research institutes
& universities
Media &
marketing firms

Municipality of Ancona,
Marche Region, Province of
Ancona; Conerobus;
National Ministry Of
Transport, Trenitalia, Marche
Regional Airport; Ancona
Port Authority
Marche Polytechnic
University (Università
Politecnico delle Marche)
Ancona Municipality
Communication
Department

providers, specific associations and the
region of Marche.
Regulate, fund and promote digital
services according to their own
competences.
Process is still ongoing and needs further
engagement by all stakeholders.
Specific technical initiatives aiming at
introducing innovative solutions.
Promote new information services, also
based on social media and digital
networks.

Provision (list of services)
Since they are the most important meso player in Ancona, most attention has been paid
on the myCicero app (national level) and the ATMA app (local level and focus of the
project), both of which fall under the same company (myCicero SRL). The ATMA app has
different functions: trip planning, travel information provision and ticket payment.
MyCicero has additional parking related functions (information and payment). Both apps
can also be used to purchase mobile tickets and tickets to a theme park. There are nondigital alternatives for the services the app provides (timetables in stations/bus stops,
board sigs, tickets to be purchased at local retailers), but these are fairly limited in scope.
In terms of usage, less than 10.000 unique yearly users are registered for the ATMA app,
which shows there is potential for wider use given that the city of Ancona alone has
100.000 inhabitants. Some data is provided on the usage by vulnerable-to-exclusion
groups, showing that elderly, the low income group and people with disabilities barely
use the app. The usage numbers only show registered users purchasing subscription tickets
and not for single tickets, so these data doesn’t show the whole picture. Both myCicero
as the ATMA app are aimed at the general public and therefore have no specific focus.
The apps are available in other languages, but no other specific services for certain
vulnerable-to-exclusion groups are present. Apart from the engagement of UICI (the
national organization for short sighted and blind people, based in Ancona) in the
myCicero app, no vulnerable-to-exclusion groups are involved in the design. Both the
lack of targeting and the lack of involvement show the need to take the perspective of
specific vulnerable-to-exclusion groups into account when further developing the ATMA
app.
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3.3.1.3

Macro level

Governance
Within the administration there is one person involved with the link between transport and
digitization (Smart City Office) and two with the link between transport and social
inclusion (Social Innovation Office and Social Inclusion Office). However, no specific
position or person is involved for the connection between all three aspects, which might
be necessary to really make the digital mobility ecosystem inclusive. There are chances
for inclusion within the administration, since several, diverse positions or units deal with the
inclusion of potentially disadvantaged groups (disability unit, migrants unit, elderlies unit,
equal opportunities office, social inclusion office, poverty unit, gender based violence
unit). The knowledge within these units can be used in reference to inclusion within digital
mobility as well. To use this potential, more cross disciplinary collaboration might be
desirable.
However, there is unexplored potential here as well, as only the transport and the social
administrative units are involved in the digitization of transport. These units collaborate
continuously in working groups, but it is also mentioned that ‘departments still experience
difficulties in working on cross-cutting themes and initiatives.’ In general, within the
administration there is already attention for both inclusion of vulnerable groups as for the
digitization of transport. The difficult point seems to bring these two together.
Secondly, aside from internal collaboration within the administration, there are also other
stakeholders important when designing policy on the topic of digital mobility. Different
forms of collaboration between public institutions and private actors are being used
(partnerships, cooperation on specific topics in working groups, experimental spaces,
open forms of cooperation). The degree of involvement in the decision making process
of organizations differs depending on its type. Transport operators and digital support
systems are highly involved (arguably the two stakeholders who are related the closest
with digital mobility anyway), while other stakeholders like data providers, IT developers,
investors, media, research institutes or unions are only ‘somewhat involved’. This shows
that there is potential to broaden and deepen the collaboration between
administration/policy and external stakeholders.
Finally, customers/users are also only ‘somewhat involved’ in the decision making process,
which might prove to be problematic when developing policy (and products as a result
from that policy) on digital mobility, since the customers are the ones that will have to use
these services. When looking at the level of inclusion, it’s useful to see how involved
different vulnerable-to-exclusion groups are. Again, there is room for improvement on this
issue as well. Some groups (elderly, disabled, women, low income and migrants) are
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somewhat involved, while rural inhabitants and the lower educated are not involved at
all. If we want to develop a truly inclusive digital mobility ecosystem, these vulnerable-toexclusion groups have to be involved more, not only in the design of the services, but also
in the design of policy related to this topic. Especially if the administration/policy makers
are the ones developing the digital products, as is the case in Ancona with the ATMA
app.
Regulatory framework
Not a lot of policy documents are given: three political frameworks, two operational
programs and one ‘other’, all operating at the local level. Four documents are about
economic provisions, one about technical requirements and one about design. There is
no reference in any document to specific digital mobility products/services, but extra
clarification about this is given by stating that ‘it is difficult to find specific references to
digital mobility in policy documents.’ Also, no vulnerable-to-exclusion groups are
specifically targeted.

3.3.2

Customer journey mapping

For the customer journey mapping, Ancona chose to investigate the journey experience
of elderly and people with disabilities who use the local bus service and the digital
planning app (ATMA app).
Q1 how do you plan your journey?
Travel time was unanimously important to the participants. Comfort during the first- and
last mile is the most frequently used reason people do not choose to use public transport.
When they choose to travel by bus, 10 out of 11 participants say they can easily navigate
the app on their phone and find the displayed information easy to understand. However,
when planning the journey with the app, 9/11 of the participants knew which line to take,
but only 7 could find which bus stop to go to. When asked about the trust about whether
the displayed information is correct, only 7 said they think it is. Still, the same number of
participants would rather trust a person to get the information than the app. This means
that even though people could get the right information, distrust is still an issue for those
who succeed.
A big challenge that the visually impaired participant experienced is that the smartphone
screen readers cannot read aloud the information displayed on the app, resulting in the
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impossibility of using the app. This means that if a digital transportation app is the main
source of information for the system, the visually impaired are directly excluded.
Also, finding information at the bus stop is perceived as challenging. The signs are often
not made for those that are visually impaired, resulting in some of the participants had
the experience that there is no information at all or that it is hard to understand. Also
finding information about transfers at the bus station is perceived as not available.
Q2 How do you experience your journey?
When waiting at the bus stop, only 18% participants find the waiting time excessive, while
the average maximum tolerance for waiting at the bus stop is 6 minutes.
During the journey, 9 of the 11 participants think it is easy to find the ticket validator
machine inside the bus. However, this often does not work according to 3 of the
participants. When they need help, less than half (5/11) of the participants perceive the
bus drivers as friendly and helpful most of the time. This is especially an issue for visually
impaired users since they can’t see the information displayed at the bus stop or on the
bus itself. When the participant manages to validate their ticket, they experience the
availability of seating in most cases as not an issue (9/11).
Q3 How do you experience the end of your journey?
Most participants walk the last mile. All women rather do this during the day due to
perceived safety. For only one male, this was the case.
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Figure 14: Customer Journey Map Ancona (n=11)

Generally, the participants are happy with the service. Variation between individuals
does exist (Figure 14). Low scores are often related to special needs, like the app not
being accessible for people with bad eyesight. Generally, the lowest scores are given to
the route information at the bus stop, which is cluttered and hard to read due to the small
font. The other major complaint is that the ticket validation machines often do not work.
Below you can find the biggest challenges and suggestions for improvements based
upon the answers from the participants.
-

Update the bus schedule on the app. Sometimes routes are displayed that are no
longer active.

-

Make the bus schedule at the bus station easier to understand. Currently, several
participants perceive it as too complex.

-

The ticket validation machine often does not work.

-

The QR code system has to be activated outside of the bus. This is perceived as
complicated and therefore not preferred. If it were possible to scan the QR code on
the bus, it would be appreciated.

-

Not all bus stops are recognizable outside of the city centre and are therefore hard to
find. Sometimes they are overgrown with bushes making the bus top pole hard to see.

-

Sometimes inactive bus lines are presented in the app.
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-

Bigger fonts in the app and at the bus stop help visually impaired travellers. For blind
people, the possibility of the use of a screen reader is crucial. Currently this does not
work.

-

One visually impaired participant suggested a training program for bus drivers to
improve their customer-oriented service. Only 5 of the 11 participants perceive the bus
drivers as friendly and helpful.

-

Some busses are not wheelchair accessible because they stand too far from the bus
platform.

-

Bumpy pavement is an issue for people in wheelchairs.

-

Bus lines do not always connect well, making the transfer time between stops long

3.3.3

Focus group

Since participants were recruited through an open invitation and the focus group was
held digitally, 21 people participated in the Ancona focus group. Besides, the focus of
the invitation was more on the topic than on the characteristics of interested participants.
This resulted in a very diverse group of participants, where several vulnerable-to-exclusion
groups were presented: people with disabilities (both visually impaired as motor disabled
people), migrants, women and older people. Most of the participants use some digital
product or service to look up travel information, most notably the ATMA and myCicero
apps. Some of the participants, mostly the older people, don’t use digital means to look
up travel information.
In general the questions invoked a rich and interesting discussion among the participants.
There was a great deal of enthusiasm to talk about the topic of digitalisation in general
and in mobility in particular, given the high (and unexpected) number of participants.
Interestingly, the questions that focus on non-digital means to retrieve travel information
were more inspired by the elderly participants. This might point that they rely more on
these methods. A concluding question that focused on whether there is too much
dependence on digital solutions in mobility, also was mostly instigated by the elderly and
disabled users. These groups felt more affected by digital exclusion than others. Lastly,
there was an extra interest in the last question of the focus group, that tackled the issue
of safety, especially for women, in public transport.
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Impact of the digitalization in mobility
Whether participants felled limited in their daily travel differed between the vulnerableto-exclusion groups. People with disabilities don’t feel particluary limited because of
digital reasons. They feel rather limited because of special needs when using public
transport like the lack of room in the bus or difficulties to get to the bus stop. Elderly on the
other hand, do feel limited in their travel because of digital reasons. The reasons they give
for this is they are afraid of messing up or getting lost in the digital solutions because they
lack the necessary skills. They suggest to organise easy (lage drempel) trainings in digital
skills and how to use for example the ATMA app specifically. What is interesting however
is that none of the participants indicated that they would skip a trip because they lack
digital skills to plan one. Although they are uncertain about their skills and indicated they
would find it scary to plan an unfamiliar trip with digital means, they would look for
solutions rather than skipping the journey. In other words, the idea of skipping a trip due
to lack of digital skills is not an option. The participants, in particular the elderly, would ask
relatives for help to use digital mobility products and services. So, although some groups,
especially the elderly, do feel limited in their travel because of digital reasons, this
wouldn’t stop them of making trips.
Provision of travel information
When asked whether participants use digital methods to find travel information, rural
inhabitants and older people indicated that they lack knowledge about the available
tools. The reason for this is that they use public transport often and know bus schedules or
even bus drivers by memory. Since their familiarity, looking for digital methods would only
cause stress instead of making it easier to use public transport. Since especially the elderly
lack the necessary digital skills, using digital means is complex and would disturb their daily
mobility. Personal connection, memory and logbooks are more important for them.
Disabled participants don’t use digital methods to find travel information because of
different reasons. They rely more heavily on their own personal transport because the
support in public transport is too low for them. Using digital methods to find (public)
transport information seems therefore a bit useless.
Interestingly, participants that do use digital methods to find travel information reported
mismatches between the information showed in the app and the real-time passing of the
bus. A related issue is busses leaving earlier than shown in the app. This was indicated as
the most important reason people do not entirely trust the information that is shown in
apps.
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This does not mean that participants were negative about the developments in the
digitalisation of mobility. They are optimistic that this could open possibilities and
modernise public transport. However, the consensus was that this should go hand in hand
with special attention to vulnerable-to-exclusion groups. The objective should be to leave
no one behind. Participants, especially the elderly, were concerned about new
technologies being incorporated in their mobility, such as apps or new validation
machines. To make sure that they don’t become excluded because of these
developments, the focus group suggested to the introduction of new technologies should
go hand-in-hand with trainings in a non-digital way to learn how to use digital products
and services. Face-to-face interaction, a more personal way of thinking should not be
forgotten.
Non-digital alternatives to find travel information
Non digital methods to find travel information were also discussed during the focus group.
Firstly, participants talked about bus drivers and their helpfulness and friendliness.
Important to mention is that many participants were daily users and therefore often
interact with the same bus drivers. Still, most of the participants indicated that bus drivers
could be more friendly. There is however some understanding for this given the stress and
time pressure they assume bus drivers have to deal with. Participants with a disability had
a slightly other take, mentioning that difficult or uncomfortable situations for them are
often not the driver’s fault. It’s rather the bus equipment that is inadequate. If for example
the support system for wheelchairs doesn’t work, it creates an uneasy situation for both
sides. Disabled users therefore advocate for better equipment and training for bus drivers
in case of unexpected problems.
Secondly, asking other people and passengers for help was talked about. When
discussing bus drivers, participants acknowledged that dealing with unfriendly passengers
all day is not easy. They thus seem to assume that other passengers are not always friendly.
This might be due to people being in a rush. On the other hand, participants did assume
that most people would be helpful if you ask for help. Although participants agreed they
rather want to avoid situations where they feel to bother other people, they would still ask
fellow passengers for help if necessary. Migrants in particular explained that they prefer
to ask for help, even if there is a language barrier. From experience they know that most
other people are really open to help.
A last aspect that was discussed on this topic is the information shown at bus stops. This
was seen as quite important by the elderly and people not living in the city centre. Real
time information at bus stops can help in avoiding uncertainty and anxiety. Still, a lot of
participants highlighted the lack of information displayed at bus stops, like waiting time
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or number of the bus line coming. Migrants from their perspective indicated the
importance of easy to interpret information. This helps avoid misunderstanding for people
that don’t speak the language very well.
Safety
As an additional question, feelings of safety during travel were discussed. The women in
the focus group mentioned that they normally feel safe when using public transport. In
certain situations they do feel more unsafe: at night, being alone with men on the bus,
being at place that look abandoned. The last situation also applied to other participants
feeling more unsafe, so most try to avoid those places. Lastly, people with a disability
mentioned that feeling unsafe for them could also be caused by insufficient infrastructure
in the street or on the bus.
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3.4 Tilburg
Tilburg is a city located in the south of the Netherlands counting 217.595 inhabitants. The
city is part of the metropolitan area of Brabantstad, which counts 2,5 million inhabitants
and is made up of five main cities.

3.4.1

Digital gap self-assessment

3.4.1.1

Micro level

Population
Interesting population differences emerge between the national and local scale (Table
9). All population data described below has been derived from CBS (Centraal Bureau
voor de Statistiek, 2019). Comparison of this data shows that people with low education
levels (21%), minimum salary (7%) and foreign origin (16%) are overrepresented in Tilburg
in comparison with the Netherlands in general, counting 8%, 3% and 13% of these groups
respectively. Results also show that no less than 28% of the inhabitants of Tilburg deal with
some form of capability loss, limiting them in their daily activities. Due to a lack of data on
a national scale, these figures cannot be put into context. However, this does not alter
the fact that it is a high proportion of Tilburg's population. The presence and size of the
above mentioned vulnerable-to-exclusion groups in the city learn that they deserve
special attention when designing the urban mobility system and the link to the rural area
that surrounds the metropolitan area, enabling an inclusive travel ecosystem for all
inhabitants.
Table 9: Population in The Netherlands and Tilburg (source: self-assessment Tilburg)

Target group
Older people (65+)
Disabled people
Inhabitants rural areas
Women
People with low income
People with low education
Migrants
Total

The Netherlands
19%
No data
No data
50%
10%
8%
13%
17.407.585
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Digital ability
Research and data about digital use, skills and access in general are missing for the city
of Tilburg. This is an important research gap, indicating the potential for further and
possible frequent local research to measure and monitor the digital gap in general within
the city. When the COVID-19 pandemic allows it again, this data gap will be tackled by
the DIGNITY face-to-face-survey, allowing a recent baseline measurement of the digital
gap experienced by different vulnerable-to-exclusion groups, with a specific focus to
digital barriers to access mobility and the impact on their travel behaviour. At the time of
writing this deliverable, it has not been possible to finish the DIGNITY survey due to the
local COVID-19 situation and measurements.
Nevertheless, both CBS (Centraal Bureau voor de Statistiek, 2019) and the Social and
Cultural Planning Office (Sociaal en Cultureel Planbureau, 2019) do have data available
for the Netherlands (Figure 15). Results show that 3% of the inhabitants don’t have access
to the internet, 8% don’t have access to a smartphone, 17% don’t have access to a
laptop, 30% don’t have access to a tablet and a striking 46% don’t have access to a
computer. These figures peak for elderly people, as 13% of the people who are 65 years
or older have no access to the internet, 28% have no access to a smartphone and 49%
don’t have access to a computer. Similar numbers apply for their access to a tablet or
laptop. Also those with low income and those with a low level of education stand out: 6%
and 8% don’t have access to the internet, 12% and 16% don’t have a laptop respectively.
Computer access for all groups is remarkably lower than their access to a smartphone or
tablet.
The actual usage of these devices and the internet in general show similar results (Sociaal
en Cultureel Planbureau, 2019). However, data about usage is limited to the internet,
smartphone and tablet. Of all inhabitants of the Netherlands, 7% uses the internet less
than once a week, while 8% uses a smartphone less than once a week and 31% uses a
tablet less than once a week. Comparing the overall population with elderly people
shows striking differences, as the low usage of the internet and the smartphone (less than
once a week) is more than tripled (23% and 28% respectively). In addition, 44% of the
elderly people use a computer, laptop or tablet less than once a week. Although less
apparent than the elderly, the numbers for those without a job and those with a low level
of education also stand out again:16% of those without a job use the internet less than
once a week. Moreover 18% of them uses the smartphone less than once a week and
38% uses the computer, laptop or tablet less than once a week. In addition, 16% of the
people with a low level of education use the internet and a smartphone less than once
a week and 37% use a tablet less than once a week. Finally, numbers of digital usage by
women and migrants are slightly above average but not significant.
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Digital access and use
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Figure 15: Digital access and use in The Netherlands (source: Centraal Bureau voor de Statistiek, 2019; Sociaal en
Cultureel Planbureau, 2019)

Owning a digital device or being connected to the internet is not enough. It is important
that people also know how to use it. In the Netherlands, no less than 18% of the population
has low digital skills. This number is striking, and shows the importance of empowering and
educating people on the one hand, and designing digitals products as inclusive as
possible on the other hand. Digital skills are lowest for elderly people (31%), people with
low education levels (29%), people without a job (27%) but also woman (20%) and
migrants (19%).
Mobility
Data from the national research into travel behaviour, also called Onderzoek
Verplaatsingen in Nederland from 2017 was used to assess the modal split per vulnerableto-exclusion group in Tilburg (Centraal Bureau voor de Statistiek (CBS); Rijkswaterstaat
(RWS), 2017). Results show that older people and people with low education levels are
more frequent car users when comparing their total amount of trips on an average day
by car and by other transport modes. What also stands out is that women and migrants
use more active types of transportation. Although a direct link to the cause of these
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mobility patterns is hard to establish from this data itself, it may be correlated with their
lack of alternatives by limited skills, limited provision or limited financial possibilities. Further
research within the city of Tilburg is needed to assess specific correlations.
Not everyone can travel in the way and frequency that he or she wants or needs. A
recent study about the extent of mobility poverty in Tilburg was conducted by
organization ZET in 2020 (Bureau ZET, 2020). This research was targeted in five areas (four
neighbourhoods and one village) that all scored high on different risk factors for mobility
poverty, such as poverty, unemployment, elderly, migration background and rural areas.
Results show that 1 out of 5 respondents experiences consequences on their quality of life
due to lack of mobility options. This number has been linked to several causes: not being
able or not daring to cycle (never learned or due to a physical disability), not knowing
where to find information on public transport, little awareness of local transport options,
no social network to fall back on, lack of financial means and being ashamed of asking
for help. The research showed one important conclusion: mobility poverty affects all age
groups; while single people seem to be more at risk (especially when they have children).
In addition, people at risk for mobility poverty seem to limit themselves to functional
journeys like going to work or the supermarket. Journeys made in function of their own
health, such as visiting family or friends, going to a sports club or a restaurant, are the first
ones to be cut out due to a lack of transport options. This not only enforces their limited
mobility options, but also leads to a vicious circle of social exclusion.

3.4.1.2

Meso level

Provision (list of services)
The main mobility providers listed within the framework are Arriva, NS, 9292, NS, P1,
Ritjeweg, MyWheels, Snappcar, Greenwheels, Amber, Regiovervoer Midden-Brabant,
Hopperpoint, GO Sharing and Fietstaxi Tilburg. Due to a lack of information and
knowledge about how these providers of mobility services and products organize
theirselves, design their products and interact with vulnerable-to-exclusion groups, not
many conclusions can be drawn. However, results suggest that there is little to none
engagement between the providers of the main digital transport services listed in the
framework and the vulnerable-to-exclusion groups investigated, even though it’s not
proven. Numbers of usage by these groups are generally not known, and they are usually
not involved in the design of these main digital mobility services. Alternatives of the digital
mobility products listed rarely exist. In fact, this already shows part of the problem: not
everyone is included in the design of a service, which leads to exclusion. The conclusions
at meso level, per subcategory of transport providers, are taken to the macro level where
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the policy can steer further into changing the way mobility is provided to the vulnerableto-exclusion groups from above.

3.4.1.3

Macro level

On the macro level, the potential to effectively address the issue of digital exclusion is
apparent. To complete the framework, an interview was carried out with local city
authorities to understand their policy on digital inclusion within the field of mobility.
Governance
The city of Tilburg indicates that the connection between digitalization and mobility on
the one hand, and mobility and social inclusion on the other hand already exists and is
being observed. Being aware of this link is already a good step, and enables the city to
act on digital exclusion in an efficient way. However, there is no specific department or
position within the authorities responsible for these domains. It’s a cross-domains way of
working, raising questions about the effectiveness in which the local authority is able to
tackle these challenges. Collaboration with vulnerable-to-exclusion groups to understand
their needs and incorporate them in their policy developments is already happening in
Tilburg, although not specifically focus on mobility related topics. Most explicitly
mentioned in the agendas and/or programs within the city of Tilburg are elderly and
people with low income or low education. To a lesser extent, they also collaborate with
inhabitants of rural areas. Authorities within Tilburg notice that people who know their way
around the policy world better, are more actively involved on the policy level because
of their more active attitude and motivation to enable change. In other words, the
complexity of the policy system here forms a clear barrier for certain groups in Tilburg. To
work in a truly inclusive way, low-threshold ways of making one's voice heard must be
considered and used. Finally, Tilburg emphasizes the role of young people in their
functioning. Even though they are not recognized as one of the vulnerable-to-exclusion
groups prone to digital exclusion within the DIGNITY project, they are considered by the
city of Tilburg as an important target group in the field of social inclusion and mobility.

3.4.2

Customer journey mapping

Tilburg focused on two target groups for their Customer Journey Mapping. Namely: Elderly
and low-income groups. Tilburg investigated a bus trip for the CJM. They found
participants through affiliated organizations like ContourtheTwern and personal networks.
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Q1 If you have to make a journey, how comfortable do you feel in general?
The elderly participants had an overall positive disposition towards travelling. This was
mostly because travelling was not seen as something of great difficulty. Furthermore, since
the participants were all retirees, trips were usually taken for leisure reasons, shedding the
making of trips in a generally positive light. Besides, none of the participants felt that they
were less comfortable travelling alone than they were travelling together with others.
Q2 If you have to plan a journey, how comfortable do you feel in planning this trip?
Planning a trip can raise very different feelings for the participants with low income. It is
not clear if certain negative associations correlate with having little income or are also
enforced by being a woman as all low-income participants in Tilburg are. The majority of
the participants seem to have a fall-back person to help them out. This usually happens
to be a relative.
On the question of whether the weather has a notable impact on travel behaviour, mixed
answers were given. TP6I, TP7I and TP9I all stated that it did not form a notable obstacle.
At the same time, the participants who have a physical (TP5I) and mental (TP8I) disability
both were reluctant to travel outside in bad weather. All participants can travel alone,
but some like to travel with others depending on the motive and, for TP5I specifically, the
necessary comfort.
Q3 If you have to plan a journey to a new location, how do you plan this trip, would
you use a public transport card and if yes, how did you become familiar with this?
For the planning of a trip, various digital services were mentioned by the elderly
participants. Some combined the digital services with analogue means. It seems that
even though one might use a website for planning, they do not necessarily feel
comfortable relying on their smartphone during the trip. They rather have a physical piece
of paper in their hand telling them where to go. None of the participants expressed
problems or difficulties in trip-planning regard.
The participants with low income indicated to be aware of the OV-chipcard. However,
the perks of having a yellow card (discount) are either not known or simply not cared
about for some.
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Q4 How do you find information, and do you pay attention to the costs and efforts
required for the trip?
The elderly participants were usually able to find information. However, some difficulties
do exist. TP1E mentioned that it was sometimes difficult to find the right route information
because a lot of information was being displayed at the same time. Participant TP3E
indicated that it could be difficult to plan return trips. He does this beforehand and the
time and travel details of the trip could change in the meantime.
An interesting finding was that most elderly participants ‘downplayed’ the problems they
experienced by stating that they are old and probably not as accustomed to the digital
information provision. Whether the information was correct or not, three out of four
participants mentioned having difficulty with its provision.
Participant TP1E through TP4E indicated that they did not pay great attention to the cost
during the planning process. All participants also own an elderly transport card, which
offers reduced fees when used after 09:00. Most of the participants indicated that they
did not pay great attention to the physical difficulty of the trip.
The participants with low income indicated to know how to operate sites or apps to
schedule a trip or find out the price. All participants thought that finding information was
doable. Even though she understood, one of the participants did note that she could be
frustrated by the actions she would sometimes have to take. Generally, all participants
look at the costs of their trip, although it can depend on the length of the trip. 2
Q5: How do you prepare for your trip, feel like you had enough time to prepare,
and plan for the first mile?
All elderly participants indicated that they like to be well prepared and prefer not to have
too much to carry. Most of the participants also indicated that they are used to travelling
and, therefore, are at ease with preparing for a journey. To ensure they would not have
to hurry, the participants all mentioned that they like to prepare for their trip long before
leaving the door. The participants indicated that they live quite close to the bus stop or
station and usually walk or take the bicycle. All the participants indicated that preparing
for the journey went excellently.
For the participants with low income, the majority did not fuss about preparing for a trip.
Preparations are what can be expected; looking outside to check the weather but not
being influenced by it generally; making sure all items that are needed are within hands
reach. Only for TP5I, the preparations for a trip are more work as she is wheelchair
dependent, so she needs to do a lot more before going outside the house.
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Q6: How did you experience the first mile, is there sufficient infrastructure, did you
feel safe, and any unexpected disruptions in either the route or the mode of
transport for the first mile?
All the elderly participants rated the infrastructure they needed as more than adequate,
with no complaints. All of the participants indicated that they have no trouble with other
traffic on the road, and most feel safe. A reduced feeling of safety when it is dark also
impacts the participant’s desire to travel, especially during the colder period of the year.
Most of the participants said that they encounter relatively few unforeseen barriers, other
than incidental roadwork. In this regard, the participants rated the score very high,
indicating that this part of the journey is no problem whatsoever.
Of the participants with low income and in a wheelchair, 60% mentioned that there were
not any inconveniences in the first mile. For TP5I, who relies on a wheelchair to get around,
this question triggered more of a reaction. She noted that she has to stick to specific,
familiar routes she knows are smooth enough for her wheelchair.
Q7: How do you experience arriving at the bust stop? Is safety a problem? Is it
clean, does it feel easy to navigate?
The elderly participants indicated to have little to no trouble finding their way around the
outside of the station to the inside. However, something that came up with two of the
participants is that a change to what is individually considered normal can cause some
difficulty.
Overall, the elderly participants stated that they perceived the station environment as
clean and safe, “…although it, of course, depends what standard you attach to it” (TP2E,
Ap16). Amongst all the participants this section was also rated very highly. They seemed
very comfortable and confident with the workings outside of stations, their general safety,
and the cleanliness.
Not all participants with low income could answer this question fully as not all participants
travelled by public transport very often. The ones who did had no notable comments
except one. TP5I had a notable addition. Because of her disability, she fears travelling
alone, even avoiding it altogether.
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Q8: How do you pay for the journey?
The elderly participants had an elderly discount public transportation card, allowing them
to travel at a reduced fee outside peak hours. This is a regular public transport card with
a free elderly discount subscription that you can claim after turning 65. They also
responded that they had little to no trouble using them to pay at the bus ticket machines
or the station gates. How exactly these worked could have been clearer at the
beginning, but in the end, everything was figured out without any problems.
Most of the participants with low income know how to check in with a public transport
card. However, due to some not travelling often, they tend to buy a physical ticket. For
some, like TP8I, the technological advancements in public transport took some time to
get used to. However, it quickly turned to be something that just goes automatically.
Q9: How do you experience the bus stop or train stations, and how easy was it to
find information inside?
All the elderly participants said they plan their trip, and therefore only have to look for the
correct train and platform once they arrive at the station. Most of the participants
indicated that this could be difficult, as most of the information boards have large
amounts of information that is not always structured clearly. For example, when searching
for a train to a specific destination, it might be unclear as only the end-station is
mentioned on the board.
Q10 How do you experience waiting for the bus or train. Are there any amenities
you miss?
The elderly participants had varying answers on what they do when they must wait. TP1E
said he would wait, while TP2E would ‘people-watch and’ look at how people behave
and react, while TP4E said he hated waiting and would walk around the platform or read
a book. With regards to amenities, two of the participants indicated that they very much
liked to have a place to sit, more so placed importance on there being a toilet (TP2E,
TP4E). All the participants stated the importance of a place to shelter from the sometimes
harsh weather.
Participants with low income did not have specific things to say about their waiting
experience, besides generally disliking the wait. Some used the facilities offered and liked
when there was a place to shelter from the weather.
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Q11: How do you experience boarding the bus or train?
Overall, most of the elderly participants indicated that boarding proved little problem.
Now and then, someone might be disrespectful and push or harry others, but these were
the exception. This is somewhat due to many elderly preferring to travel outside peak
hours.
For the participants with low income, there was no issue with stepping in, although some
do feel the need to worry whether they have a sufficient balance on their card or that
they have their ticket and or card. As mentioned before, however, TP5I, who is wheelchair
dependent, does face major difficulties using public transport. Interestingly, this does not
limit itself to not being able to board or not being helped. When using the bus and facing
a fellow passenger who is not willing to give up their place, it creates a very awkward
situation in which the participant feels embarrassed.
Q12: How do you experience the journey?
All the elderly participants agreed that the information provided within the vehicles was
good. Most of the participants also agreed that the information provided on the digital
screens was commendable, especially the information it showed regarding transfers. Just
as with the signs in the train station, they like to receive information but find it difficult when
it is a lot. Usually, enough seating is available, but due to the nature of the participants
discount transport cards, they travel outside rush hours. The train's interior is usually tidy, all
participants agree, and it seems the trains are cleaned more often in recent years.
For the participants with low income, there was no complaint about it. The information
provided was sufficient. The majority did not have an issue with the bus ride itself.
However, two participants disagreed with that. One simply answered by saying she hated
waiting in general and riding the bus is equal to waiting. The other participant mentioned
she was claustrophobic (TP9I).
Q13: How do you experience transfers?
Overall, none of the elderly participants experiences any problems regarding transfers. It
was also mentioned that the information provided regarding transfers within the train was
very useful (see previous answer relating to information provision). Usually, the time spent
waiting for transfers was acceptable for all the participants.
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Transfers usually did not present too many issues for the participants with low income. Most
participants noted that they have no real difficulties in transferring as they prepare their
trip and take enough time.
Q14: How do you experience exiting the bus or train?
It was noted by the elderly participants that exiting the train and finding the right
directions can sometimes be difficult. Both TP3E as TP2E and TP4E shared the challenges
they experienced when arriving at certain, often larger, central stations. There is a high
awareness of their surroundings and thereby the risk of confusion as soon as something
changes can be perceived at the larger stations. Signage was named as a clear and
helpful tool.
Q15: How do you experience your stop or station of arrival?
All the elderly participants agreed that it was not always immediately clear how to
navigate through new stations. Still, all also agreed that there is usually enough signage
that this turns out alright. TP3E and TP2E spoke about the importance of signage relating
to the station's surroundings as well, to orient themselves and head the right way, such
as which streets lie against which sides of the station and which side is the city centre.
Furthermore, all the participants indicated that they knew how to embark on the last
mile and with which mode of transport, as they had looked it up during the initial
journey planning process.
Most of the participants with low income knew where to go. If not, they would read the
signs or follow the crowd.
Q16 How do you make the ‘last mile’, what kind of transport do you use and how
do you experience this?
When it came to the transport mode for the last mile, the elderly participants had varying
answers. All participants noted that, generally, they don’t mind walking.
The participants with low income and/or disabilities have to consider their last mile more
carefully. TP5I needs to think about every ‘mile’ she takes as she depends on her
wheelchair for mobility. Valys – a service company for less mobile – is highly reliable in
doing so, she says. The other participants also arrange their last-mile transport before
arrival. Knowing where to go and what options there are. It depends on the destination
what modality is being used.
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Q19 Finally, do you ever feel unsafe during your journey?
Two of the elderly participants indicated that they never felt unsafe. Finally, TP2E stated
that he does feel more unsafe when it is dark out. At such hours there are fewer people
about, as well as a reduced sense of general safeness.
The majority of the people with low income felt safe, except for two. The issue was with a
road that is predominantly bicycle orientated, making it very unclear for pedestrians to
know where to walk. The participants declared the street unsafe as passing cars could
not always see them from a certain angle. In addition, there is no formal cross path (no
cross paths, basically).
Other comments
One of the elderly participants stated that he is very happy with the public transportation,
but it would be different if he did not live in the city centre. TP3 discussed when asked
how the people he knows who have difficulty planning journeys digitally do not lack any
skills related to the transport service environment but rather digital skills. This was likely due
to not being able to formulate questions so that the computer could understand logically,
something humans are far more flexible. Once a person has some digital skill, they can
look up more information, but getting there is the challenge.

Figure 16: Customer Journey Map Tilburg (n=8)
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In general, the customer journey experience in Tilburg was very positive (Figure 16).
Unfortunately, not all scores were asked by the interviewers, so some information is missing.
On average, the participants gave their journey a 7,4. The individual highest score was a
8,1 and a 6 the lowest.
Variation between groups was the highest at the first stage: knowing you will make a trip.
Most participants were very positive. The two that gave it an insufficient score are also the
participants who have extra challenges. TP5I gave a 5 and is in a wheelchair. This makes
travelling stressful for her. TP8I suffers from depression and travelling to a new location
triggers anxiety.
All participants gave a sufficient score for planning and finding information. Some find it
very easy, and others more challenging. The lowest score was from TP1, who finds the
abundance of information online confusing sometimes. Everyone is very pleased with
planning and preparing for a journey.
During the journey, they are all pleased with the first mile. Most of them walk or cycle to
the station. In general respondents find it easier to find information online than in the
station. That is because they find the information boards sometimes confusing due to the
abundance of information. Still, they all gave sufficient scores. That is the same for the
journey. Most of them do not particularly enjoy the journey although the elderly, who
often travel for leisure, generally enjoy the leisure trip. If they travel, they prefer not to talk
with passengers and be left alone.
Transferring is often not an issue; all are prepared beforehand and perceive waiting time
not as excessive. The participants who rely on pen and paper for travel information
sometimes experience problems if things go differently than expected. Getting off is
normally not a problem except for TP8I; unfortunately, this was not specified in the
interview.
Arriving at the station is confusing to some. The two who reported the lowest scores are
also the most hesitant when making the trips. They reported orientating themselves at the
station as confusing, and the one in the wheelchair was afraid the new location would
not be accessible to her. All respondents say they appreciate the signage at the station.
Especially when it also gives them more information related to orientation, like where the
city centre is or to what street a specific exit lead to. The last mile is again perceived as
fine. The information received afterwards could be better. The participant who gave this
a 5 finds it difficult to see how much he paid for the trip.
In general, the travel experience is very positive. Finding information online is perceived
as easy and doable. Finding information on location is sufficient but perceived as more
difficult—the main challenge in finding the right information is the abundance of it online
and offline.
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3.4.3

Focus group

The focus group in Tilburg counted 8 participants. The characteristics of the participants
were rather diverse. Different vulnerable-to-exclusion groups were invited, whereby
overlap in groups was ensured. There were 3 women present and 4 men. In addition, the
majority of the participants (6) were elderly, 3 participants had a physical disability and 3
were single. One of them also has a migrant background and 6 of them use digital means
to look for information (sometimes). Especially the smartphone or computer. For 2 of them,
this was not an option. Although income was not specifically questioned when identifying
the participants, the focus group revealed that several participants live on a limited
income.
The participants met physically in Tilburg to discuss the digital divide in mobility. The
discussion got off to a rather slow start but eventually resulted in a dynamic and
fascinating conversation. This discussion was particularly fuelled by the different types of
participants around the table. This way, different perspectives of different problems were
presented, which made the whole very interesting. Many personal anecdotes and
examples were told, which made certain themes very tangible. The participants listened
to each other's stories with great understanding. There was an open and friendly attitude.
Impact of digitalization in mobility
All participants indicate that everything is becoming more and more digital. Especially for
the older participants, it is difficult to keep up with all these developments. This goes
beyond mobility. It also applies to banking or even operating the television. The older
participants stated a lack of support to help them on their way, which limits them greatly
in their ability to travel (independently). They indicate that this could also be due to the
COVID-19 pandemic, in which physical contact is measured. As a result, they currently
have nowhere to turn with their questions. For the older participants, there is great
potential in education to tackle this challenge step by step. They are not afraid to learn,
but it should be offered to them. The older participants suggested, for example, open
consultation hours in community centres where people can ask their questions and bring
their own equipment. This would make them more independent in their use of digital
resources and devices to move around easily.
The participants who are wheelchair-bound also experience many restrictions in their
travel behaviour, but these are less linked to the digitalisation of mobility as such. They
rather experience difficulties with physical accessibility, which, among other things, makes
it difficult to travel by public transport. This has to do not only with the state of the current
transport facilities, but also with the provision of public toilets. The latter is also underlined
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by all participants (especially by elderly) as a lack and limitation for making a long trip.
Travelling without an attendant or ‘buddy’ is very difficult for wheelchair-bound
participants, as bus drivers offer little or no assistance or already drive on when the
wheelchair is not yet secured. Their feeling of trust and safety is therefore rather low. This
feeling of safety and trust is underlined by all participants as the most important step
towards an inclusive transport system. Especially when further steps are taken towards
digitalisation in mobility. Offering sufficient help or assistance by transport operators
themselves is very important in this respect.
Finally, for the participants with a low income, the cost of transport plays the most
important role. This cost can impose itself in various ways. From the price of a bus ticket,
to the cost of buying a smartphone or using the Internet. This group also experiences an
impact of digitalisation on their travel behaviour. The participants with a low income often
don't have enough means to prepare their trip digitally, and therefore they postpone or
cancel their trip more often. This group of participants prefers not to call for help, given
the cost of a telephone call. They prefer to invest their resources in buying food. A difficult
balancing act, which makes the participants with low incomes particularly hard hit by
digitalisation. According to the participants, this also has a great impact on their selfimage. Not getting anywhere leads to social exclusion, which only reinforces the vicious
circle of transport poverty and lowers self-esteem. This often starts at an early age. The
participants point out, among other things, that school trips are often difficult for their
children. The use of digital means is not even an option, because it is not financially
possible. They face social and digital disadvantages from an early age in their life. An
important first step in breaking this circle is to ask for and accept financial support.
Although this is often a difficult step for the participants. A sense of shame dominates,
causing these people to keep their financial struggles for themselves.
Asking for help
The participants unanimously agree that they all sometimes ask for help to support their
trip. They mention two types of help: help in preparing for a trip, and help during the trip
itself. When preparing or booking a trip, most participants have relied on help from their
immediate surroundings. (Grand)children are especially called upon for this purpose. The
older participants in particular regularly rely on their social network. However, a number
of respondents also indicated that this was not always obvious for them. Some have only
a limited social network, don’t want to bother their busy family members of friends, or are
ashamed to ask for help. Especially when they need someone to travel with them or pick
them up. Others prefer not to ask for help for more private actions such as making
payments. When asking for help from their immediate surroundings is not possible, most
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participants will not switch to other sources of help (outside their social network). They
would rather cancel the trip. However, a few participants mentioned that there are
already some facilities to ask for external help. They are just not generally known enough.
According to them, extra efforts should be made to publicise all the possibilities, like
initiatives from the senior citizens' organisation KBO or welfare organisation
Contourdetwern.
Also during the trip itself, most participants have experienced the need ask for help from
others. They all indicate to be assertive enough to ask for help if there is an acute problem
on the road. There is little shame in doing so. This may also be due to the friendly and
helpful attitude of fellow passengers that the participants generally experience. Although
some participants own a smartphone that they can use to follow up on changes in their
journey, they prefer to ask this verbally. Asking a fellow traveller or transport service staff
a question is faster for them and therefore more efficient. Older people in particular can
react rather quickly to changes in their journey because of this. For participants in a
wheelchair this is less obvious. Moving quickly with their wheelchair from one platform to
another in a train station for example is difficult. Physical accessibility restrictions in the
built environment often play an important role here as well. Participants describe this as
humiliating.
Paying for public transport with the “OV-chipcard”
The OV-chipcard is the means of payment for public transport in the Netherlands. The
card can be loaded with a balance in euros or travel products (such as a single ticket, a
monthly commuting pass or a route card). The discussion about using the OV-chipcard
to pay for public transport is only done by people who are not in a wheelchair. The
participants who are wheelchair-bound say they do not use this payment card, as they
prefer to travel by other modes of transport (such as shared mobility or taxis) due to
physical limitations. Those who do use public transport have been forced to adopt the
use of the OV-chip card as well. As this approach was introduced some time ago, not all
participants can remember exactly how they learned to use this card. In general, they
manage well and are able to use this card to check in and out of the bus.
Most participants reload their OV-chipcard automatically. They have enabled this, so that
they no longer need to think about it or invest time in it. For a few participants, this is not
the case. For them it is always a challenge to recharge the card or to check how much
is left on it. It is also noted that the vending machines for loading products or check the
balance on the card are very difficult to read and use. Participants prefer to top up their
cards at the counter. In addition, all of the vending machines are not accessible to
wheelchair users because of their height. When using these machines, wheelchair users
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have to ask for help. Even though it is always possible to apply for a travel assistant to help
them with this, this must be requested in advance.
Non-digital alternatives
This topic was only discussed to a limited extent. An important conclusion is the
importance of the human dimension in mobility. The participants agree on the
importance of having the possibility to speak to a person when they have questions, either
live at the station through staff or a counter, or over the phone. Preferably without the
long menus that are currently available when calling a service number. This applies
particularly to older seniors and seniors with a disability. This aspect can be greatly
improved and clearly communicated in the future to help vulnerable-to-exclusion groups
to travel independently.
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4. Discussion and conclusions
4.1 Pilot conclusions
The implementation of the DIGNITY framing methodology has been concluded at the
end of 2021. Although the COVID-19 pandemic has had a strong impact on both the
timing and implementation of the methodology, valuable results were produced for each
of the DIGNITY pilot regions and summarized below. These results conclude the DIGNITY
framing phase, by linking the different results on the digital gap in mobility from each
research methodology and from different perspectives. These conclusions will allow pilot
regions to take the next step and address the challenges brought upon by the
digitalization in mobility.

4.1.1

Barcelona

Digitalization in mobility in Barcelona is already well under way. There is a very diverse set
of services and products available, usage of these services is rather high and within
different levels of the administration there is special attention for the digitization of
mobility. There are indications however, that extra attention for the social inclusion of
digital mobility is warranted and advisable.
In general, digital abilities in Barcelona are high. Combined with a diverse and big offer
in digital mobility products and services, this leads to a relatively high usage of digital
services, especially those to find travel information. Certain vulnerable-to-exclusion
groups however show lower digital abilities, most notably the elderly, the lower educated
and people with disabilities. This results in lower use of digital services to find travel
information and lower confidence to plan a journey with an app or smartphone
compared to the general population. This should be taken into account when designing
new digital products and strategies for the further digitalization of mobility.
Another important observation from the CJM and the focus group is that some
vulnerable-to-exclusion groups depend on the availability of Wi-Fi to use digital mobility
services. Mobile internet (like 4G) is not affordable for everyone. It cannot be assumed
that providing a digital application in itself, how inclusive it may be, is enough. If people
are not able to access it on the go, they cannot access real-time, up-to-date information
during a trip. The CJM pointed out that this can cause stress for some people if they need
public transport to get to their jobs for example. Open Wi-Fi should be available in public
spaces when digital mobility solutions become more important and prevalent, as is the
case in Barcelona.
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Next, the observation that the differences in experienced limitations in travel between
the general population and the lower educated, the elderly and especially people with
disabilities are clearly higher for digital than for non-digital reasons, points to the fact that
the digitalization is an important exclusionary factor in mobility. We could even say that,
based on these results, digitalization is the most important exclusionary factor in
Barcelona. That very little to none of the listed digital products and services are
specifically targeted to vulnerable-to-exclusion groups and the lack of involvement of
these groups in their design, might contribute to this.
This leads to the next point: there needs to be ongoing attention to non-digital alternatives
to find travel information, both before as during a trip. The participants of the focus group
all agreed that the focus lies too heavily on digital technology nowadays. The further
digitalization of mobility should not mean cutting back on analogic types of information
provision, such as timetables or the presence of staff in stations or information in the bus
itself. Some vulnerable-to-exclusion groups rely on this to find their way. There are some
interesting social inclusion questions to be asked on this topic as well. Migrants for
example are not always able to read or understand information at bus stops or in the bus
because they do not speak the language well enough. Social inclusion in mobility, both
digitally as non-digitally, is worth paying extra attention to.
On the macro level we noticed that knowledge about social inclusion, both in general as
in transport, is available within the administration. There is attention for both digital mobility
on the one hand and social inclusion within mobility on the other hand in Barcelona.
Administrative dispersion and the long list of possible stakeholders might hinder the
development of a digital mobility ecosystem however. More thought should be given to
which stakeholders should be involved and to what extent when designing a policy
strategy for inclusive digital mobility. The existing collaboration within the administration
can be learned from to expand collaboration between public and private stakeholders.
In general we can say that the potential to work on an inclusive digital mobility ecosystem
is there. However, given that they usually have lower digital skills and that there are few
non-digital alternatives, certain vulnerable-to-exclusion groups will be excluded from
making use of different mobility alternatives. The diverse set of existing products and
services, together with their potential exclusive nature, shows the need to develop and
design a more integrated and inclusive digital mobility system.
As a first step, several public actors in Barcelona are looking into developing a Mobilityas-a-Service (MaaS) platform. Based on the aforementioned results, the development of
an integrated MaaS scheme might be an interesting way forward to give customers and
users a more clear overview of their possibilities. Instead of the diffuse offer in products,
both customers as the mobility system in itself would benefit from a package that
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combines all different forms of mobility. The core challenge is to define and design a
MaaS implementation that ensures the inclusion of vulnerable-to-exclusion groups. This
development should therefore take the needs and abilities of vulnerable-to-exclusion
groups into account in a structured way. Digital inclusion is key here, to make this truly
work for everyone and make sure that no one is left behind during the further digitalization
of mobility in Barcelona.

4.1.2

Flanders

Digitization in the field of mobility has not missed its start in Flanders. Furthermore, the
current COVID-19 crisis has only accelerated this trend. However, not everyone is able to
access this emerging digital world, bringing with it social inequity. Even more so, results
from the DIGNITY survey on the micro level show that one in five of the Flemish population
is at risk of being digitally excluded due to low (or no) digital skills. In addition, a tenth of
Flemish people also appear to have no access to the internet. Which is, however, a basic
requirement to be able to participate in the digital world. These figures also translate into
the use of digital services and products, with one fourth of the Flemish population using a
smartphone less than once a week and one fifth using a laptop, tablet or computer less
than once a week. Even more striking: for digital services and products related to mobility,
only half of the Flemish population have used any of those in the last three months, with
paying for parking via mobile phone being the most popular.
Zooming in to the vulnerable-to-exclusion groups identified within DIGNITY, by comparing
them to the population data, results in clear target groups to consider in terms of digital
exclusion for Flanders: the elderly, people with disabilities and people with low education
levels. Digital skills seem to decrease with age and increase with education level. Half of
the elderly, more than one third of people with disabilities, and almost half of people with
a low education levels have low digital skills. Data regarding digital access, usage and
attitudes follow the same trend for the target groups identified for the region of Flanders.
For digital services and products related to mobility in particular, the same trends for the
same target groups apply. However, the data shows a clear peak in usage of digital
methods to find travel information, which is rather high in Flanders (almost four in five
people). Interestingly, a new target group to consider pops up when considering digital
mobility products and services in particular: migrants, who seem to use digital mobility
services and products in general remarkably less than the general population. At the
same time, to find travel information, they use digital products and services more than
the general population.
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This risk at digital exclusion translates quite often also in an exclusion from the mobility
system a whole, increasing the risk at in transport poverty. Around three in four participants
in the DIGNITY survey report to experience some kind of limitation in their daily travel,
peaking for elderly and people with disabilities. These groups have several reasons for
their limitations, ranging from a limited availability of transport services, special needs
when travelling and safety issues. The digital evolution plays an important role in this. One
third of the respondents feels limited in their daily travel because of a lack of digital skills
to plan a trip. Especially among the elderly and to a lesser extend people with low
education levels. This also became apparent in the confidence people have to
successfully plan an unfamiliar public transport trip, whereby the elderly, people with
lower education levels and people with a disability indicated the lowest confidence
levels.
In order to achieve a socially fair system in which nobody is excluded from the mobility
ecosystem, the meso level must also step up and ensure an adequate service that is
accessible to everyone. Little or no engagement between the providers of mobility
services and products and their actual users happen when designing or improving a
service in Flanders. In addition, non-digital alternatives to access mobility services or
products rarely exist. Mainly public operators ensure these non-digital ways. Pinpointing a
clear digital gap on the meso level is not possible for Flanders, as this level is generally
characterized by a lack of publicly available information about transport provision.
However, this lack of research and data already indicates part of the problem: it’s not
receiving a lot of attention. The lack of interest and interaction with vulnerable-toexclusion groups might result in a higher risk of exclusion.
To steer both the meso and the micro level towards an inclusive mobility system, the
Flemish government is already doing some work on the macro level. Inclusion is on the
agenda, and has been identified as one of the five key values of the Flemish strategic
intelligent transport systems plan. This plan was developed as part of the decree of basic
accessibility, and has a specific focus on social inclusion. The elaboration of this plan has
already been translated into a series of regional operation programs related to
digitalization in mobility, of which DIGNITY is one. Designing regulatory frameworks in the
Flemish context is more difficult. This is mainly due to the complexity of the system on the
macro level.
Based on the digital gap self-assessment exercise, Flanders choose to investigate the
digital gap as experienced by elderly people, people with disabilities and people living
in rural areas further. The impact that the digitization of the mobility system has on the
travel behaviour of these groups seemed to unfold in different ways. Uncertainty and a
low level of confidence when planning a trip has been identified as the main bottlenecks
of the mobility system in Flanders. Especially for trips to new destinations, people feel
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unsure. Searching for information through digital means requires a lot of searching and
figuring out. Information is often not clearly presented or missing. In addition, a good
integration of services is missing, enhancing the complexity to figure out a trip for the end
user even more. This has created a general feeling of mistrust towards the (public)
transport system in Flanders. To tackle the challenges of uncertainty, mistrust and low
confidence, great potential lies in the provision of personal assistance by the transport
operators. All participants unanimously agree that other ways should be provided that
allow people to move around independently without bothering their own social network.
Finally, the dial-a-bus service ‘Belbus’ was chosen as the main means of transport to
conduct the customer journey mapping for and focus a part of the focus group in
Flanders on. This combination of methodologies revealed an overall satisfaction with the
current service as it is. Reservations are mostly done by telephone, even though a digital
reservation platform also exists. According to the participants, this is mainly due to a lack of
digital skills, not having a smartphone, the importance of personal service and the feeling of trust
by getting confirmation of your reservation at the other end of the telephone line. However, the

future of this service is uncertain since the arrival of the decree basic accessibility. Little is
being communicated about this, which has caused great anxiety amongst the
participants in rural areas. There is an overall fear that people will become less mobile
and will have to cancel trips and stay at home if they are unable to use the new
alternatives implemented as a replacement to the Belbus. This feat is linked to the
uncertainty of the future service itself, the price, the way of booking and the conditions
of use. The focus group concludes with a general feeling of exclusion on the policy level
amongst the participants. Input from the target groups themselves when devising this new
mobility approach in Flanders holds great value.

4.1.3

Ancona

The first thing that stands out in Ancona is that the provision of digital mobility services
reported in the self-assessment is heavily focused on the ATMA and myCicero apps. From
the information we have on the ATMA app in particular, we know that the use in general
could be expanded. We don’t have information on the use of these apps by vulnerableto-exclusion groups in particular, but we can learn a lot from information from the survey.
There we saw that only slightly more than half of the population in Italy uses digital
methods to find travel information. This number is even lower among most vulnerable-toexclusion groups. There is in other words a great potential for digital travel information
products like the ATMA app in Italy and Ancona in particular.
It should be taken into account that certain groups, notably the elderly, people with a
disability and those with a lower income or a lower education, have less digital abilities
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than the general population. These groups also feel less confident using an app to plan
an unfamiliar journey and feel more limited in their daily travel due to digitalization. This
probably holds them back from using digital mobility products. Contrarily, vulnerable-toexclusion are not really targeted or involved in the design of these digital mobility
products.
From the CJM and the focus group we know that they do want to be involved. Especially
the elderly and disabled were quite vocal about this. It is not enough to just develop an
app or another system and expect all users will use it or know how to use it. Especially
those that have less digital skills, have less confidence in using a digital mobility product
or are unfamiliar using it could benefit from involvement. This can be in the design, as we
have seen there is room for improvement there, but it does not have to go that far even.
Accessible and face-to-face information and training sessions were proposed by elder
users in de focus group. This could be a first step in dealing with the digital gap in mobility.
These training sessions could also turn out to be learning experiences for developers. Here
they can see where certain difficulties lie. This could help design digital products from the
standpoint of vulnerable-to-exclusion groups. Especially since there are no specific
services currently available for these vulnerable groups
For women and migrants, this digital gap in mobility seems to be smaller. An interesting
question however, especially with regards to the ATMA app, is why migrants make less
use of digital methods to find travel information. They don’t show less digital abilities than
the general population and make even more use of other digital mobility services than
the general population. Furthermore, migrants feel more confident planning an unknown
public transport journey using an app than the general population. This might imply that
they don’t know their way to the apps to find travel information, rather than that they
cannot use them. Another possibility is that the app is not available in a language they
speak and understand. Input from the focus group might point in that direction: several
migrant participants pointed out that the information at bus stops is not always easy to
understand if you don’t speak the language. The same might hold for the app.
On the other hand, we have learned that it still remains important to not solely focus on
digital solutions. Easy to read and up to date information at bus stops for example could
be of big help for people that lack certain digital skills. To better accommodate people
with disabilities, a better infrastructure and spacing should also be a priority, besides
providing them with the proper information. Another suggestion was training bus drivers
to It was mentioned during the focus group that technological development should go
hand in hand (or in parallel) with attention for non-digital solutions.
All in all, right now the involvement of users, both in general as from vulnerable-toexclusion groups, is rather limited. This applies not only to the design of digital services, but
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also to the digital mobility policy framework. Moreover, a regulatory and budgetary
framework on the topic of inclusive digital mobility seems to be absent in Ancona at the
moment. In other words, there is a gap on the macro level as well. There are some
opportunities within the administration to start designing such a framework. Attention for
the inclusion of several vulnerable groups in general already exists, but is not used when
looking at the digitization of mobility. Both within the administration as between public
and private stakeholders, more collaboration is desirable.
All the above does not mean that things are not moving in Ancona at this moment. The
ATMA app was released in 2016 to better integrate the multimodal information and
ticketing. As we have seen, certain vulnerable-to-exclusion groups like the elderly, the
disabled, migrants and people with a lower education or income are not sufficiently
reached. The goal should be to improve the service in order to reach as much users as
possible while excluding nobody. Enhancing the quality of the app to better
accommodate the needs of, for example, people with disabilities or migrants, can be
one of the steps to achieve a more inclusive transport system and better access to the
city for all passengers.

4.1.4

Tilburg

Digitalization is quickly transforming the way people travel in Tilburg. Even though Tilburg
is the frontrunner in socially inclusive mobility policy within Brabantstad, they are facing
various challenges with social exclusion of several vulnerable-to-exclusion groups both in
urban and rural areas. Results from the DIGNITY self-assessment exercise showed that no
less than 18% of the population in the Netherlands have low digital skills. These numbers
are highest for people with low education, people with low income, older people but also
women. In addition, 3% of the inhabitants doesn’t have access to the internet, 10% don’t
have access to a smartphone and 30% don’t have access to a computer, laptop or
tablet. These limitations only feed into the inability for those at risk for digital exclusion to
increase their digital skills.
In order to take further steps towards an inclusive mobility system, the limitations brought
upon the mobility system due to the digitalization are particularly valuable to measure
and research. Because of the absence of the DIGNITY survey (due to COVID-19
restrictions), this is an important gap in the data for Tilburg, and by extension for the
Netherlands. It indicated a low recognition and priority of the problem in both research
and governance. In addition, it’s important to note that research and data about people
with disabilities and people living in rural areas is generally missing in the existing research

Framing the digital gap in mobility on a local level
Page 100 of 108

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

about digital abilities of the population. A note of attention, given that these groups may
have an important influence on the size of the digital gap in mobility.
The meso level for Tilburg is generally characterized by a lack of information and
knowledge about how the providers of mobility services and products organize
themselves, design their products and interact with vulnerable-to-exclusion groups.
Results from the digital gap self-assessment exercise suggest that there is little to none
engagement between the providers of the main digital transport services listed in the
framework and the vulnerable-to-exclusion groups investigated, even though it’s not
proven. Numbers of usage by these groups are generally not known, and they are usually
not involved in the design of these main digital mobility services. Alternatives of the digital
mobility products listed rarely exist. In fact, this already shows part of the problem: not
everyone is included in the design of a service, which leads to exclusion. The conclusions
at meso level, per subcategory of transport providers, have to be taken to the macro
level where the policy can steer further into changing the way mobility is provided to the
vulnerable-to-exclusion groups from above.
On the macro level, the potential to effectively address the issue of digital exclusion is
apparent. The connection between digitalization and mobility on the one hand, and
mobility and social inclusion on the other hand already exists in Tilburg. Being aware of
this link is already a good step, and enables them to act on digital exclusion in an efficient
way. However, there is no specific department or position within the authorities
responsible for these domains. It’s a cross-domains way of working, raising questions about
the effectiveness in which the local authority is able to tackle these challenges. In
addition, collaboration with vulnerable-to-exclusion groups to understand their needs
and incorporate them in their policy developments is prone to improvement in Tilburg.
The complexity of the policy system, however, forms a clear barrier for certain groups to
participate. To work in a truly inclusive way, low-threshold ways of making one's voice
heard must be considered and used.
First steps were made to enable this, by inviting end-users of the mobility system in Tilburg
to the customer journey mapping interviews and focus group. This has created further
insights into the needs and locations of both people with low income and older people
and the barriers they face when using digital mobility products and services. These target
groups were chosen based on the political focus within the region, and the results from
the digital gap self-assessment exercise on the micro level, which made the city of Tilburg
aware of the problems these groups might be experiencing. Both the people with low
income and the elderly people rated their trip by public transport overall very well. As
expected, money is a big issue for those with low income group while travelling. People
with low income make quite some efforts to prepare their trip, in order to make sure they
Framing the digital gap in mobility on a local level
Page 101 of 108

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

have enough money for it. Knowing exactly how much they will have to play is key. This
also feeds their level of insecurity and self-image. Further discussions about this topic
during the focus group revealed the link between not getting somewhere and social
exclusion, which only reinforces the vicious circle of transport poverty and lowers selfesteem. This often starts at an early age of people living with limited financial possibilities.
The elderly participants are more flexible in their travel behaviour as they have more time.
Furthermore, they are able to get a discount on public transport, which allows them to
travel cheaper in off-peak hours. Since they have the means and time to take leisure trips,
they are quite confident and comfortable using public transport. Their main discomfort
lies in their ability to find travel information in both the physical environment (e.g. a train
station) and the online environment (digital journey planning applications). On the other
hand they do not experience difficulties when operating physical technological
machines such as the ticket machines and checking gates at stations.
An important final conclusion is the importance of the human dimension in mobility in
Tilburg. The participants of the focus group agreed on the importance of having the
possibility to speak to a person when they have questions, either live at the station through
staff or a counter, or over the phone. Preferably without the long menus that are currently
available when calling a service number. This availability of personalized help, both for
planning a trip and for tackling challenges along the way are of great importance for
people to enable them to travel independently. To meet this challenge of
independence, two solutions were frequently mentioned: a bigger focus on
communicating the available travel solutions to each target group in a clear and nondigital way, and providing ways of education to empower users to use the transport
system on their own afterwards.
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4.2 Lessons learnt
The different methodologies used within the DIGNITY framing approach delivered very
interesting and relevant results in all pilot regions. However, there is still room for
improvement. The different methods and the framing approach as a whole will be
evaluated in depth in a next phase of the DIGNITY project. This will also lead to some
recommendations for improvement of the overall methodology. However, some first
limitations can already be formulated based on the description of the results in this report.
For the self-assessment the most important limitation seems to be data availability. This
manifests itself on all three levels. On the micro level, in most pilots there is some
information available on digital access and use, but usually not more. Data on the link
between digital abilities and mobility behaviour and about mobility poverty is frequently
missing. Furthermore, we noticed that it proved to be difficult to find data on the specific
vulnerable- to-exclusion groups within the DIGNITY project. Data on older people, women
and lower educated are usually easily available, while data on lower income and
migrants is more difficult to come by. Data on people with disabilities and inhabitants of
rural areas are almost never available when it comes to digital inclusion/exclusion.
The DIGNITY survey helped to resolve this issue to some extent. Like mentioned above, the
DIGNITY survey turned out to be a very useful instrument and on some topics even the
only available data source. Important to mention however is that the survey in some pilots
is fielded on another, higher level than the geographical scope of the pilot itself. In other
words, the survey is often conducted at a regional or national level. This means that the
data is representative for this region or country, but not necessarily for a specific city within
that region or country.
Next, for the meso and macro level, it proved to be difficult to fit some information into
the variables defined in the self-assessment. Overall, the variables went too much into
detail, while information was often only available on a higher, more broad level, or in
some cases even entirely unavailable on such a level of detail. As a consequence, the
most difficult data to obtain on the meso level seemed to be more detailed information
on different digital products and services like user numbers, user group targeting and
involvement of vulnerable groups.
In general the macro level proved to be too complex to write down in just a couple of
sentences. This resulted in quite some important missing information, especially on budget
allocation. This shows the need to add a different type of data collection method than
purely desk research to complete the picture and collect the information we’re looking
for in the self-assessment. For the macro level in Tilburg for example, this was solved by
conducting a qualitative interview to get a better overview of the policy framework and
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the budget allocation. This interview worked as a complement to the existing information
that was retrieved during the desk research.
These examples show that on all three levels the self-assessment can be improved by
complementing existing data and information with specific and targeted data
collection. In other words, to have the complete picture, the self-assessment framework
should be completed not only with desk research. This shouldn’t be too time consuming,
since the self-assessment already gives an overview of what information is being looked
for. By first doing the desk research with the information that is readily available, the next
step is to assess the data gaps and tackle these gaps in a really targeted way.
As for the customer journey mapping, the most important limitation lie in the fundamentals
of the method itself. A CJM is very time and resource consuming. This automatically leads
to smaller sample sizes and a narrower scope. Results of the CJM are therefore not
necessarily representative for the population as a whole. Because of the small sample
size, extra caution was used when analysing the data. To do this, it is important to have
literally transcribed recordings of the interviews. This enables the researchers to analyse
the results in detail and in depth.
In almost all pilot regions, there were some issues with the recordings and transcriptions of
the CJM. One interview from Flanders was recorded but inaudible, making transcription
impossible. One interview from Tilburg had a corrupted recording forcing us to use the
interview notes that the interviewer made. The information of this specific interview,
however, was barely used. Unfortunately, Ancona had no recordings and thus no
interview transcripts, making it impossible to verify the information and analyse the
transcripts from Ancona, and leading to less reliable results.
An additional difficulty is the issue of language. The interviews for the CJM were always
conducted in the language of the pilot region. Since the researchers do not speak all
relevant languages, the transcripts had to be translated to English. It is possible that some
nuances, that are very important in this kind of qualitative research, were lost. This remark
also applies to the focus group, where the reporting was not in the same language as
that in which the focus group was organized.
Despite these issues the CJM did deliver relevant and interesting insights into the digital
gap in mobility. It’s important to note that the intended goals were reached: collect
micro-level data about journeys of vulnerable to exclusion groups. In other words, CJM
should be employed not as a singular approach but as a supplement to a larger
approach with a greater scope, like it is the case in the DIGNITY project. Furthermore, to
extra validate the results of the CJM a focus group in each pilot region was organized.
The main challenge of the focus group was the organization. For a focus group to reach
its full potential it’s important to have a live setting, especially considering that
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participants are not digitally literate. This proved to be a challenge during the COVID-19
pandemic. In Flanders, Tilburg and Barcelona this led to some postponements of the
organization of the focus group. In Ancona a live focus group was even deemed to be
impossible. This means that the focus group was changed to an online setting. Lastly,
some pilots reported to have too little time to discuss all topics during the scope of one
focus group.

4.3 What’s next?
The results from this deliverable are clear: a digital gap in mobility exists. However, no
general solution for all exists, as this gap manifests itself in different ways taking into
account the local situations of the DIGNITY pilot regions. The DIGNITY framing
methodology has not only produced deeper insights in what this digital gap in mobility
actually means, but provided a general way of investigating this theme in depth together
with the target groups.
This might become even more important in the future, as the COVID-19 crisis has
reinforced the digital divide in general, bringing with it increased social inequality. Extra
attention needs to be paid to the inequalities described in this report. As the digital world
grows, a clear path needs to be set to a socially fair system in which nobody is excluded
from being able to conduct necessary tasks. Could there be a silver lining to the current
COVID-19 crisis? It has brought to the forefront the problems already being experienced
by vulnerable-to-exclusion groups with regards to online access to education, work, social
contact and essential services.
So what’s next? Bridging the digital gap in mobility, using the insights from the framing
methodology. This next phase within the DIGNITY project consists of two processes:
scenario building (solving the Macro level, see D2.3 – Guidelines for Scenario Building
Process) and an iterative process of inclusive design (solving the Micro and Meso, see
D2.2 – Guidelines for Inclusive Design Process). How and when these methods will be
specifically implemented in each DIGNITY pilot region, has been described in detail in
D3.2 ‘Four local implementation plans’. These local implementation plans have several
objectives. First and foremost, they will function as a test case for the methodologies
developed to complete the bridging phase of the DIGNITY approach. Based on these
results, long term strategies for each pilot region to work on a more inclusive digital
mobility system will be developed (D3.5).
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