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Executive summary
This literature review (deliverable 1.1) is part of Work package 1 (Framing the digital gap) in the
Horizon 2020 research and innovation project DIGNITY. Within this project we build the DIGNITYapproach in order to bridge the digital gap in mobility. In the last few years, digitalization has
been a trend in society with a major impact on citizens and industry. While digital technology
brings a lot of positive effects, not everyone benefits from these developments. People who
experience difficulties with digitalization are at risk of being digitally excluded in a society where
digitalization seems an important aspect of life. When the transport and mobility sector adopts
digital technology in their products and services, people who are at risk of digital exclusion will
face problems in mobility as well. This might lead to mobility exclusion. This report examines the
definition of the digital gap. It seems that the focus of the digital gap has changed over the years.
In the nineties, accessibility and connection to the internet was the main topic of possible digital
exclusion whereas in the last decade the focus has changed to digital skills and use of digital
devices and the internet. In Europe, digital performance varies between countries. Northern
Europe countries seem much more digitally developed than countries in the east of Europe. In
general there are several ‘risk factors’ for digital exclusion. In this report the following are
mentioned as vulnerable groups for digital exclusion and studies that focus on these groups are
used to build a clear view of the difficulties that these groups have regarding digital technology
and mobility in general.
•

Older people

•

People with disabilities

•

Inhabitants of rural areas

•

Women (gender inequity regarding digitalization)

•

People with low education levels and/or income

The last topic that is covered in this report is policy regarding the digital gap in Europe. Several
reports are used to point out the main challenges for policy.
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1. Introduction
1.1 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 digitalised mobility solutions by
different user groups in Europe. Analysing the digital transition from both a user and provider’s
perspective, DIGNITY looks at the challenges brought about by digitalisation, 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 user-centred 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.

1.2 Work package structure
The DIGNITY project is broken down into six work packages, which are described in Figure 1. This
deliverable (D1.1 Report with an overview of knowledge about the effects of digitalization in
mobility in society) is part of work packages 1: Understanding the digital gap. The objectives of
work package 1 are:
•

To understand the effect of digitalisation on society in general, and more specifically on
people’s mobility behaviour.

•

To understand the success factors of existing mobility services and products that meet the
needs of the widest range of end users.

•

To identify the nature and quantify the size of various groups that are potentially excluded
from digital mobility services in urban and suburban areas across the EU.
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•

To understand the diversity of user skills and requirements in potentially excluded groups in
using mobility services in urban and suburban areas across the EU.

•

To identify the obstacles that potentially excluded groups are facing when using digital
mobility products and services

Deliverable 1.1 will cover the first objective. With the knowledge from deliverable 1.1 and the
other outcomes of work package 1, the DIGNITY approach will be built (WP 2) and demonstrated
in the pilot regions (WP 3).

Figure 1 Work package structure of DIGNITY

1.3 Deliverable objective
The aim of task 1.1 is to get a better understanding of the effects of digitalisation in society in
general and more specifically in transport and mobility. The literature review will answer questions
such as:
•

Which positive effects are found related to quality of life, social contact and involvement
in activities of citizens?

•

Which negative effects are caused by digitalization (in mobility) and the dissatisfaction of
people facing the complexity of the digital world?

•

Who is facing the effects?
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•

Who is involved in the digitalization in mobility?

•

What strategies and policies can be found in order to enlarge the positive effects or
minimize the negative effects?

•

To what extent countries and regions acknowledge the difficulties for citizens (some
specific target groups) in relation to digitalization in mobility and are they willing to work
towards an inclusive society?

This deliverable (D1.1) is the result of task 1.1 and contains an overview of knowledge about the
effects of digitalization in mobility in society.

1.4 Methodology
The literature review was carried out by searching for key words both in Google Scholar and in
the metadata search from the Library at Breda University of Applied Sciences, which has access
to several databases: Library Catalogue; Business Source Premier; Ebsco e-Books; Emerald; DOAJ,
Directory of Open Access Journals; HBO Kennisbank; Hospitality and Tourism Complete (Ebsco);
Narcis; Sage Online Journals; Springer Journals; ScienceDirect (Elsevier); Taylor and Francis; Wiley
Online Library.
The search was conducted firstly focusing on the differences in transport options between
different target groups, and secondly on digital skills. Finally, the search was narrowed down to
the interplay of the two fields in the digital gap in mobility. We also searched for articles about the
adoption of digital tools by target groups identified as important during the research about
mobility poverty: elderly people, disabled people, less educated people and poor people. We
focused on studies already published, mainly peer reviewed, and also European Union
information about ICT (Information and Communication Technology) skills over Europe.
We focused on English written literature since it is the most common language in the European
context.
Key words used for the search on the digital gap in mobility were Digital skills; Digital gap; Digital
divide; Digitalization; Digitization; Illiteracy in combination with Transport; Transportation; Mobility;
and Public transport. Further, based on the target groups identified in the literature, research was
conducted attempting to understand the dimension of the problem, the factors of influence and
the needs of specific target groups, namely: elderly people, disabled people, people living in rural
areas, as well as people with low education levels and low income.
In total 180 articles were found on the topics of the digital gap, mobility, transport poverty,
inclusive mobility, mobility as a service and the special needs of the different target groups.
Besides articles, papers and reports, some useful information was found on websites (such as those
related to European Union). We found 21 articles related to digital skills and the digital divide and
used statistics from reports from European Commission and Eurostat. To describe the relation
between the digital divide and mobility poverty (chapter 4), seven articles and papers were used.
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There were 27 articles found focusing on the mobility of elderly people and six on the mobility of
disabled people. However, there are certainly more articles focusing on the topic from different
angles. Relevant studies examining the relation between digital exclusion and low levels of
income or education were limited. We mainly used studies of Barcelona (Barcelona Mobile World
Capital, 2016) and the UK (Goodman-Deane et al, 2020b). At the policy level we focused on the
European Level and found 8 relevant references. In the end, 61 articles were used in writing this
document, as some of the articles were found to focus on a specific technology, or have a
different focus than expected.

1.5 Outline of this deliverable
This deliverable consists of four chapters. Chapter 2 (framing the digital gap) addresses the effects
of digitalization on society and mobility. In chapter 3 the digital gap and the quantification of the
digital gap in Europe will be described. Chapter 4 focus on digital exclusion in relation to mobility
poverty. In chapter 5 vulnerable groups for digital exclusion are described in more detail to give
a better understanding of the problems they face. Chapter 6 gives an overview of policy
regarding the digital gap and European actions that are planned to decrease the gap. The last
chapter contains the conclusions of this literature review.
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2. Effects of digitalization on society and mobility
Digitalization is one of the current societal trends that has a major impact on the future of
businesses and that affects the everyday life of citizens. Digitalization refers to the ”adoption or
increase in use of digital or computer technology by an organisation, industry, country and so on.
In other words, it is the use of digital technologies to improve processes, lower costs and gain
productivity (e.g. operation and maintenance) and to establish new business models providing
new revenue, and value-producing opportunities; it is the process of moving to a digital business”
(Oxford English Dictionary in UITP, 2017). “It is the integration of digital technologies into everyday
life by the digitization of everything that can be digitized” (Business dictionary in UITP, 2017).
Translating this trend to the consumer level Durand, Zijlstra and van Oort (2019) indicate that
“manifestations for the general public include the smartphone revolution, the massive growth in
social media use, and the transitions from physical services and infrastructure to internet banking,
e-government and e-health services to give just a few examples”. Like any disruptive trend or
technology, digitalization brings opportunities and challenges and results in some major positive
and negative effects on society.
There are several positive major effects of digitalization on the economy and society. For
example, Ceechini noted in 2002 “Information and Communications Technology (ICT) can
reduce poverty by improving poor people's access to education, health, government and
financial services. ICT can also help small farmers and artisans by connecting them to markets”.
Digitalization is facilitating the connectivity between people, businesses, regions and countries.
Location and distance are no longer a barrier to meeting and exchanging information.
Digitalization also provides additional opportunities for education: knowledge becomes more
accessible and easily shared. From a business perspective, ICT is increasingly determining the
ability of individuals, firms, and territories to remain competitive and to do things in a more
effective and efficient way (ITU, 2006). New types of companies are emerging, fully reshaping
some economic sectors and offering companies new market opportunities and new channels to
reach their customers.
At the same time, as mentioned by WEF (2017), “digital transformation itself is raising concerns
about its potential negative impacts, such as job loss, an erosion of trust and cybercrime, which
threaten the pace of technological development”. The Digital Britain final report (BIS, 2009)
highlights the growing importance of access to the digital infrastructure: “with digital technologies
often being used to make mainstream public services (such as education, health care and
transport) more effective and efficient, the importance of having access to digital tools and
knowing how to operate them becomes flagrant”. In addition, there are PC and digital media
illiterate people, and people who do not have a digital connection or who cannot access digital
technologies due to low income: these parts of society are being directly excluded from a large
number of services, products and processes in the modern world. Overall, the inequalities
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generated by the diffusion of digital technologies and resulting from unequal digital skills “may
have serious implications for economic growth, human development, and the creation of
wealth” (ITU, 2006). For this reason, the so-called digital divide has become a major issue on both
international and national arenas (ITU & UNCTAD, 2007) and will further be explained in chapter
3. In their reflections, WEF (2017) authors go as far as stating that “for the first time in its brief history,
perhaps, the continued growth of a trend that once seemed irresistible is now open to question.
Will the digital revolution deliver a more prosperous global economy quickly and inclusively, or will
it become mired in mistrust, regulatory fragmentation and a popular backlash?”
Translating the digitalization trend to the transport sector, Durand, Zijlstra and van Oort (2019),
referring to Aguiléra (2019) and Pangbourne et al. (2018) mention that “the transport sector is no
exception: digitalization in transport and around travelling is already happening in ways that have
transformed how people travel”. Growing access to customer information is really a gamechanger in mobility. “Digitalization is firmly placing the customer at the center of developments,
and it is customer behavior, together with technological advancement, which is the main driver
of change, leading to the emergence of new mobility services” (UITP, 2017). “With the spread of
the internet and connected mobile devices, travellers are increasingly invited to rely on digital
tools and knowledge on how to navigate the digital world” Durand, Zijlstra and van Oort (2019).
“Traditionally, transportation decision-makers have had to rely on subjective assumptions and
manual data collection processes to optimize the efficiency and planning processes for the
systems for which they are responsible” (WEF, 2020). Digital transformation introduced a
completely new perspective into this process, making data collection and analysis processes
easier, more accurate and in real-time and bringing both opportunities and challenges for the
policymakers, mobility companies and users. Some of the most evident benefits from the
exponential access to data and information and digitalization in mobility are:
•

Increased understanding of the consumers travelling profiles allows companies to create
individualized travel advice based on real-time user preferences.

•

Creation of travel planner apps simplifies user access to travel information and enables
companies to communicate changes and disruptions to travel in a real-time format.

•

Improved user feelings of control over their travel, by allowing them to optimize their
journey choice based on a combination of preferences for cost, time, comfort or
convenience.

•

Improved planning opportunities arising from better access to data from other sectors (e.g.
integration of weather predictions in travel advice).

•

Possibility of improving the overall mobility situation in a city, by, for example, anticipating
traffic jams, by using cameras and geographical information systems to manage traffic
almost automatically and enable the decision support system to perform corrective
measures.
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Furthermore, digitalization is at the origin of the current reshaping of the mobility market: new
services are being developed (e.g. car-sharing; route planners; on demand mobility, etc.), which
sometimes result in the introduction of new market players to the mobility market; existing
providers need to think about new business models in light of competition from new players; and
new policies are necessary to regulate this evolving market. Platform economy, combined with
increased knowledge of consumers’ travelling patterns enable the appearance of integrated
mobility platforms (e.g. Mobility as a Service), providing completely new channels for mobility
companies to reach their clients.
Finally, digitalization enables an increase in the efficiency of provided services (e.g. digital
customer service, failure-prediction systems, etc.), a reduction in costs (e.g. from condition- and
status-based predictive infrastructure maintenance), diversification of revenue streams of mobility
providers (e.g. digital advertising, provision of connectivity infrastructure on-board), and an
improvement in customer relationships (e.g. electronic ticketing).
The following main challenges that digitalization introduces to mobility can be identified. First, a
complex policy debate about data privacy and access to consumer information is one of the
most non-evident topics in relation to mobility. Integrity, confidentiality and privacy of the
collected and processed consumer data needs to be carefully addressed. In addition, UITP (2017)
states the sector itself is “under increasing pressure to make its data publicly available”, for which,
of course, pros and cons exist. Secondly, big data generation, processing, storage and analysis is
not a simple process. It requires a technical perspective in addition to substantial human and
financial investments in the process. Finally, referring to the potential impact of the digital gap in
mobility, Durand, Zijlstra and van Oort, (2019) argue that “There is hardly any literature on the
potentially exclusive effects of digitization in mobility services and on the (consequences of this
for the) 'victims'“.
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3. Digital gap
3.1 Definition of the digital gap
Not everyone benefits from digitalization in society. Varying levels of access to digital
infrastructure, technologies, knowledge and the skills required to use digital systems have led to
notions of the ‘digital divide’ with gender, age, income, ethnicity and location being identified
as significant factors (BIS, 2009; Velaga et al., 2012). In order to create awareness about the
differences in accessibility of digital technology, the US Department of Commerce published a
report in 1990 in which they mentioned people who have and people who have not access to
digital technology. In 2001 the term digital divide was used by the OECD (Organisation for
Economic Cooperation and Development) and defined as “the gap between individuals,
households, businesses and geographic areas at different socio-economic levels with regard both
to their opportunities to access information and communication technologies (ICT) and to their
use of the internet for a wide variety of activities” (European Union, 2015). In this definition not only
the accessibility of digital technology but also the use of the internet was mentioned. Nowadays,
the definition includes a broader perspective of digital technology. A definition of the digital
divide “referring to the inequality between people who have access and knowledge of new
technologies and those who do not” is described in Barcelona Mobile World Capital study (2016).
All recent definitions of the digital divide or digital gap have two things in common:
•

They acknowledge that the digital aspect consists of multiple factors related to
digitalization such as accessibility, usage and skills.

•

The divide or gap occurs when people experience different levels of access to digital
products or the internet and different levels of skills/usage/experience with digital products
in society. The digital divide is not a simple separation of two groups: one of those who are
included and one of those who are excluded.

In van Dijk (2013) four aspects are mentioned that influence the ‘digital’ level of people’s
motivation, access, skills and usage (Figure 2). In order to use digital products and services, you
need digital skills and access to digital products. But it starts with a motivation, a wish to have a
computer or to have access to internet.
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Figure 2 Relation between variables that influence the 'digital level’ of people (van Dijk, 2013)

On a European level, the Digital Economy and Society Index (DESI) has been introduced to
monitor progress on digitalization in Europe. The index consists of five dimensions:
•

connectivity

•

use of internet services

•

human capital

•

digital public services

•

integration of digital technology

The dimension of human capital covers both skills and digital inclusion. The DESI-score shows which
aspects contribute to the digital performance of countries in Europe (European Commission,
2019).
In 2010, the EU set a digital agenda with broadband connectivity targets to bring broadband
internet with high speed in phases to all Europeans. More and more people have been
connected to internet and the percentage of internet use via mobile devices has grown from
36% (2012) to 75% (2019) (Eurostat, 2020). With the increase in connection and access to the
internet, the focus shifts to digital skills. In 2020 the European Commission will present a Digital Skills
Agenda that will focus on how to improve the digital skills of citizens in Europe.

3.2 Digital performance in Europe
The digital performance for European countries, indicated by the Digital Economy and Society
Index, varies from global leaders in digitalization such as Finland, Sweden, The Netherlands and
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Denmark to countries that still have a long way to go such as Romania and Bulgaria (European
Commission, 2019). Figure 3 shows the DESI ranking per country in Europe in 2019.

Figure 3 Digital Economy and Society Index (DESI) 2019 ranking (European Commission, 2019)

The dimension of ‘human capital’ focusses on digital inclusion and skills. According to the DESI
Report 2019: Human Capital, at least 57% of EU individuals have at least basic digital skills (2017),
3.7% of total employment in Europe was of ICT specialists (2017) and 3.5% of all graduates in
Europe were ICT graduates (2015). In Figure 4 the DESI-ranking for Human Capital 2019 per country
is shown, where internet user skills are the digital skills of individuals and advanced skills and
development are ICT specialists and graduates. According to this report, the main reasons for not
having internet access at home are lack of need/interest, insufficient skills and high access and
equipment costs. The fastest-growing factor for not having internet access at home is insufficient
skills. Maybe that is also one of the reasons accounting for the large numbers of EU households
that still declare not having internet access at home because they do not need it. (European
Commission, 2019).

Figure 4 DESI-ranking, digital skills (European Commission, 2019)

“In 2017, 43% of the EU population had an insufficient level of digital skills. 17% had none at all, as
they either did not use the internet or barely did so” (European Commission, 2019). Figure 5 shows
the share of people per country in Europe.
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Figure 5 Digital skills of the EU population, 2017 (% of individuals, by skills level) (European Commission, 2019)

3.3 How to measure digital skills
In 2009, van Deursen and van Dijk stated that “very little scientific research has been done on the
actual level of digital skills possessed by citizens. Unfortunately, it is extremely difficult to determine
the actual level because most digital skills are not the result of computer courses, but of learning
through practice in particular social user environments.” Nowadays, more studies related to this
topic have been executed and more knowledge on people’s digital skills is available. However,
determining people’s digital skills is still a difficult task. Van Deursen and an Dijk (2009) used a
performance test to measure the digital skills of the Dutch population in general. In their study 109
participants completed nine assignments to measure the level of four types of skills. In Table 1
Main parameters predicting people’s digital skills (Van Deursen and Van Dijk, 2009)Table 1 we
have captured the four skills they defined and their main findings.
Table 1 Main parameters predicting people’s digital skills (Van Deursen and Van Dijk, 2009)

Skill

Definition

Results

Operational skills

The skills to operate digital media

Main predictors:
experience

Formal skills

The skills to handle the special structures of
digital media such as menus and
hyperlinks

Main predictors: education, age. Also,
the more time spent on the internet per
week the quicker they managed to finish
the tasks

Information skills

The skills to search, select and evaluate
information in digital media

Main predictors: education

Strategic skills

The skills to employ the information
contained in digital media as a means to
reach a particular personal or professional
goal

Main predictors: education

200519 D1.1 Literature Review
Final
Page 16 of 46

age

and

internet

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

From the studies of van Deursen and van Dijk (2009) we can see that the main predictors in
general for digital skills are age, education and previous experience with the internet.
In recent years, several studies have been done to measure digital skills using performance tasks.
Goodman-Deane et al (2020b) examined how people performed on eight component interface
patterns on a smartphone interface using simplified paper prototypes. In their study, 338 people
from England and Wales completed a 20-minute questionnaire with an interviewer in which
common digital interface symbols and patterns were examined. The results provide additional
information about the types of people with a basic level of digital competence. This knowledge
helps to determine the digital gap.
Other relevant data regarding people’s digital skills can be derived from the Survey of Adult Skills
conducted by the OECD (OECD, 2013; OECD, 2016). This study surveyed thousands of people
aged 16-65 from various countries on levels of numeracy, literacy and computer skills (more
specifically ‘problem-solving in technology rich environments’). Computer skills were assessed by
performance tasks on real computer interfaces and examined a range of ‘widely available and
familiar technology applications, such as e-mail software or a web browser’. Although it is
valuable work, it only examines fairly high-level skills and divides participants into four main levels.
It does not examine the ability to use more basic technology interfaces (e.g. smartphones) and it
cannot be used to examine performance on component aspects of an interface. Nevertheless,
it gives a good indication of the spread of digital skills across the working age population.
Another relevant piece of work is the computer literacy scale for older adults constructed by
Sengpiel and Dittberner (2008). This scale tests knowledge of ICT-related symbols and terms as an
indicator for “the ability to understand and use computer related symbols, functional elements
and interaction patterns”. While this is not direct assessment, it is not purely self-report and showed
good correlation with actual performance.

3.4 Risk factors for digital exclusion
There are many risk factors for digital exclusion. Goodman-Deane et al (2020a) highlighted eight
main categories of user characteristics that affect a person’s ability to use digital interfaces
(Errore. L'origine riferimento non è stata trovata.). These characteristics were determined after an
examination of a wide range of literature, with two papers being identified as being particularly
influential for this schema: Barnard et al (2013) and Wagner et al (2010).
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Figure 6 Key user characteristics that affect a person's ability to use digital interface (Goodman-Deane et al, 2020a)

Focusing on demographic risk factors for digital exclusion, the Human Capital section of the DESI
Report 2019 highlights that 31% of people with low education levels or no education have at least
basic digital skills, whereas 57% of the total population has at least basic digital skills (data based
on year 2017). Furthermore, gender seems to be a critical factor; in fact, more men have at least
basic digital skills (60%) then women (55%). There is also a difference between living in rural areas
(49% have at least basic digital skills) and living in urban areas, where 63% have at least basic
digital skills (European Commission, 2019). Vincente and Lopez (2011) reported that “Population
size, density and the degree of urbanization are also correlated with the digital divide. The urban
density theory highlights the negative association between ICT adoption costs and population
size and density. The access to these technologies is easier and cheaper in cities (than in rural
areas) because they have better telecommunications infrastructure, and the costs of the
deployment of new infrastructure are lower.”
Age was also revealed as a relevant factor for digital skills. Less than 1% of individuals from 16-24
years old have never used the internet and 37% of the 65-74 year olds have never used it
(European Commission, 2019, section Use of internet services), as shown in Figure 7. Besides, the
Report highlights a gender gap between individuals who use the internet at least once a week
(regular users): here are less woman regular users although the gap has decreased over the last
few years (see Figure 8). “These figures imply serious risks of digital exclusion in a context of rapid
digitalization” (European Commission, 2019).
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Figure 7 Individuals who have never used the internet
by age, 2018 (European Commission, 2019)

Figure 8 Gender gap between individuals who are
regular internet users between 2010-2018 (European
Commission, 2019)

In 2015 the European parliament (European Union, 2015) stated that, although the digital divide
has decreased in the last ten years, the digital gap still exists. “According to the 2015 European
Commission's Digital Agenda Scoreboard, two related targets have already been met (all EU
households can access basic broadband and 75% of all Europeans are regular internet users).
However, there is a danger that targets related to fast and ultra-fast speed broadband will be
missed, especially in rural areas.”
A study in Barcelona shows the importance of education: 90% of the citizens with a middle or high
level of education are connected to internet daily in comparison with 60% of the citizens with a
low level of education. However, the differences are smaller in high income districts. Besides,
neither age nor gender seem to be factors leading to a digital divide in this study (Barcelona
Mobile World Capital, 2016). In Goodman-Deane et al (2020b)’s study there was no correlation
between gender and digital skills either. In their study digital competence declined with
increasing age and decreasing social grade. Social grades are based on the occupation of the
head of the household and for this study they are grouped into middle class and working class.

3.5 Conclusion
The focus of interest in the digital divide has changed over the years. In the early nineties the
biggest concern regarding exclusion from digital society was access to the internet and digital
devices. Nowadays the definition of the digital divide is much more complex and includes skills,
frequency of use, availability of digital technology and the internet and more.
In Europe, the Digital Economy and Society Index shows the digital performance for European
countries. The differences in countries are clear in the figures. Not every country has a good
internet connection for their citizens and not all citizens have good digital skills. Measuring
people’s digital skills is a complex topic. Although some good methods have been developed, it
is still a difficult task.
Based on results from studies, some characteristics can be indicated as risk factors for digital
exclusion. There is clear evidence that older people have more difficulties with using digital
technology. Furthermore, level of education, level of income and social grade (based on
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occupation) seem to be related to digital skills and/or frequency of internet use. The percentage
of people having connection to the internet is much higher in urban areas then in rural areas.
Therefore, mobility solutions that communicate via internet connection might be less effective in
rural areas. In chapter 5 the vulnerable groups for digital exclusion will be described in more detail.
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4. Digital exclusion and mobility poverty
4.1 Transport-related social exclusion
In chapter 3 the issue of digital exclusion and the risk factors for it have been discussed. In the
world of built environment and transportation the issue of transport-related exclusion has already
been an issue for many years. This social exclusion is considered as a possible result of
transportation /mobility poverty.
The consequences of having no available transport for people were studied “in terms of their
(in)ability to access key life-enhancing opportunities, such as employment, education, health and
their supporting social networks” (Lucas, 2012). Transport research has developed from a transport
provision perspective to a policy perspective, based on people and their needs. It directed the
discussion to the concept of equity. Lucas emphasized that transport disadvantage and
transport-related social exclusion are not identical. In Figure 9 she tried to show that transport
disadvantage and social disadvantage interact directly and indirectly to cause transport poverty.

Figure 9 Diagram to illustrate the relationship between transport disadvantage, social disadvantage and social
exclusion (Lucas, 2012)
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Martens comes close to Lucas’ theory of social exclusion when talking about a transportation
policy based on principles of justice. “A transportation policy based on principles of justice thus
goes beyond small gestures to the low-mobile population groups” (Martens, 2014). From a legal
perspective, he tried to convince responsible authorities to include justice in transport and mobility
policies and to design fair transportation systems with sufficient accessibility for all citizens. For him
it was important to measure the risk of transport poverty. He considered the lack of accessibility
as the risk of participation poverty; in other words as the chance that someone will experience a
lack of activity participation due to problems in accessibility (Martens, 2017). Martens developed
a transport poverty indicator (index of basic accessibility), based on the size of the potential
accessibility problem and the number of people thus affected, to help governance on a local
and regional level to organize a fair transportation system (Martens, 2016).

4.2 Transport poverty and the digital divide
Partly based on Lucas and Martens, a new conceptual model for transport poverty has been
developed by Jorritsma et al. (2018). In this model (the risk of) transport poverty is central. Transport
poverty can be caused by three factors: perceived and / or objective (inadequate)
transportation options, the specific socio-economic and spatial environment and the skills
someone has for using the transportation options. The interaction and interplay between these
factors cause inaccessibility. This creates a risk of a degree of social exclusion. In this model there
is also room for digital skills as part of all skills that are needed for using transportation options.
Zooming in to mobility and digitalization, Durand, Zijlstra and van Oort (2019) mention the
example: “in order to benefit from services where a connected device is needed as a digital key
(e.g. to unlock a vehicle), as a proof of payment or as a travel assistant, one needs to have the
appropriate device and digital skills.” When mobility services are digitalized even more in the
future, digital skills and being connected will play an even more important role in using these
services. Figure 10 shows the interplay of digital-related and mobility-related exclusion.

Figure 10 Interplay of digital-related and mobility-related exclusion
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4.3 A plea for policy-making
Banister (2019) argued that, in financial situations like a recession, rich people get wealthier and
poor people become poorer. In other words, inequality grows. He discovered that this inequality
also applies to transport. Nowadays everyone is travelling more and over a greater distance than
60 years ago, but that growth is larger for the rich than for the poor. So rich people benefit more
from investments and subsidies than poor people. Banister pleads for a transport policy that
improves social wellbeing for everyone. His plea for social policy-making aims at greater
independence for all people. Poor people often drive a car but cannot chose an alternative as
they live in peripheral areas. Rich people have more opportunities to choose (Banister, 2019).
“There is a huge potential for increasing the eﬃciency of transport through new forms of sharing
and access, principally based on new technology and the use of ‘empty space’ within vehicles.
But this opportunity will be mainly available (at least initially) to those people with access to
smartphones. Technology oﬀers the means to provide more opportunities for all travellers, and
probably at a lower price than currently, but there is a long way to go before the poor have
equivalent levels of access through technology as the rich currently have. As with many
innovations that have huge potential to beneﬁt all society, it is the rich and those with the
necessary knowledge and supporting infrastructure who are the main gainers. However, if the
objectives of transport policy are to reduce levels of relative and absolute inequality, then priority
needs to be given to providing the means by which all members of society can beneﬁt from
innovation.” (Banister, 2019).
Also Ranchordas (2020) dedicates her study to the connection of smart mobility, poverty and the
right to inclusive mobility. Ranchordas gives a critical look at the concept of smart cities and smart
mobility because these concepts are based on the assumptions that citizens have financial,
intellectual, and physical access to technology and transportation infrastructures. In her paper
she explains that not everyone benefits from the advantages of the new concepts. She refers to
people affected by transport poverty for reasons as low-income, disabilities and reduced digital
literacy. If mobility is seen as an ‘essential utility’ to which all citizens should have equal access,
policies may change. A public-interest, equal, inclusive and equitable design of smart mobility
requires taking into account a number of considerations, she states. Transport poverty is, in her
opinion, the result of the unequal treatment of citizens. “Citizens should not be excluded from
access to transportation or information on accessibility on the grounds of their lack of digital
literacy, physical or psychological place of residence or low-income.” She considers the concept
of ‘inclusive mobility’ broader than the right to travel; travelling should be possible under fair and
reasonable conditions. In several European countries, some groups, such as low-income
households, senior citizens and students, benefit from a public transport subsidy. Free public
transport is a possibility that meets the needs of the poor. It is already common in several French
cities, in Portugal, Tallinn in Estonia and Luxembourg. The challenge is to find a solution for the last
mile, which is especially a problem for people who are impaired (Ranchordas, 2020).

200519 D1.1 Literature Review
Final
Page 23 of 46

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

Smart mobility could be an answer for transport poverty as long as it serves not only the educated
and tech-savvy people, living close to their job location. Now, smart mobility solutions often
require a level of digital literacy which people that are affected by transport poverty do not have.
Ranchordas ends her article with the conclusion “Digital technology can nowadays reduce
transport poverty at a lower cost to governments than some decades ago as platforms can
aggregate supply and demand data, develop better pricing systems, and ensure that unused
transport capacity is reallocated to those who need it. Nevertheless, smart mobility will only deliver
full social value when technology and transport policies are designed with the vision that citizens,
regardless of their income, physical ability, and digital literacy, are entitled to equal access to
mobility.” (Ranchordas, 2020).

4.4 Conclusion
As the mobility industry undergoes digitalization, people who have no access to digital
technology or lack in digital skills are potentially excluded from access to transport modes. This is
particularly serious if this group of people also suffer from transport poverty as they will become
further excluded from the use of mobility services. This means that in cases where transport poverty
and low access to digital technology co-exist the effect is amplified. The next chapter will dive
into the target groups that might face digital ‘poverty’ due to several factors.
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5. Vulnerable groups for digital exclusion
Digitalization of mobility solutions for different population groups is not a straightforward process.
It needs to respond to the user needs of the category and consider the digital literacy of the
population group. Section 3.4 of the current deliverable identified several user groups for which
the digital gap in regard to the digitalization of mobility services might be the largest. Those user
groups are:
•

Older people

•

People with disabilities

•

Inhabitants of rural areas

•

Women (gender inequity)

•

People with low education levels and/or low income

These vulnerable groups are not equally well documented in the literature, which might indicate
a need for an additional research focus in the future. Chapter 5 provides a short description of
each group, summarizing their specific user needs, key challenges in relation to the digitalization
of urban mobility for them and potential solutions to cover this gap.

5.1 Older people
Several studies show that there is a negative correlation between age and the use of digital tools
(e.g. van Deursen and van Dijk (2009), European Commission (2019), Goodman-Deane et al
(2020b)). Nevertheless, when considering the use of digital services and tools in mobility it is
important to note that older people, as a user group, are a large heterogeneous group of people
both in needs and behaviour. Consider for instance, older people that are still actively working
versus retired older people: they will naturally have different mobility needs (Fiedler, 2007).
According to the same author, there will also be a difference in whether these persons are still
active and fit or if they have health problems or decreased mobility.
As people age, the probability of impairment increases. There are several impairments to be
considered (Fiedler, 2007):
•

Decrease in senses: vision and hearing loss can result in reduced ability to read timetables
or to hear and follow directions.

•

Functional constraints: these can cause difficulties entering or exiting public transport,
standing while in motion or carrying things like groceries.

•

Physical stress: requirements to be on time for public transportation or to change modes
during a journey can be very demanding for an older person.

•

Intellectual/cognitive constraints, language and speech: Activitites such as planning,
decision making orientation, and coping with unexpected changes, amplified by the
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frequent lack of personnel to guide them, can lead older people to refrain to use public
transport.
•

Psychological constraints: these include things like fear of falling, or of catching the wrong
bus.

•

Deceleration of activities: many things seem to happen at a pace that is too fast for many
older people. This includes short periods of time available to change transport mode,
journeys starting before users have time to sit down, and having to quickly change
platforms unexpectedly.

Similarly, Meurer et al. (2018) argue that even “minor health issues and concerns do impact on
young elderly people’s way-finding choices”, and that the lack of information on “reachability
and environmental access” can lead to “insecurities” and even prevent older people from
travelling. This factor is of course more important when travelling to destinations that are not
familiar. As a result, not only do we need to have good accessibility, we also need to make this
accessibility clear to this user group when they are planning their journey. Another interesting
finding of Meurer et al. (2018) is that older people often focus on single transportation modes,
restricting themselves due to their physical and cognitive limitations.
Harvey, Guo and Edwards (2019) note that the transport system still presents difficulties for many
older people and “there are considerable gaps in support needed for older travellers compared
with what is presently the case”. They also see a lot of potential in technology that can remove
some of the barriers: “innovations providing a seamless, door-to-door experience could simplify
the process of planning and making journeys and potentially increase levels of independent
mobility for older people. In relation to public transport, journey information that may be
particularly beneficial includes: availability of all supporting features such as toilets, seating,
refreshments, physical accessibility, route-mapping, walking distances, not to mention all
necessary trip information including what to do if services are disrupted, and displayed
information that is accurate in real time” (Harvey, Guo and Edwards, 2019).
However, even though digitalization has a lot of potential to facilitate older people’s access to
and usage of mobility services, several studies indicate that older people’s digital literacy does
not follow the pace of the world’s technology development (e.g. Van Dijk, Hacker and Van Dijk,
2003). Therefore, older people may not be able to fully benefit from all the potential benefits that
digitalization can offer. For example, as a result of their survey on internet usage in Germany, Koch
and Frees (2016) indicate that age is still the major factor for smartphone usage. They found that,
whilenearly 90% of 15 to 29 year olds used a smartphone on a daily basis in 2016, only 11% of
people older than 70 did.
Harvey, Guo and Edwards (2019) identify many of the barriers that older people have in engaging
with technology in the context of mobility services. It is important to note that many of these
barriers are psychological barriers:
•

lack of trust,

•

alien jargon,
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•

privacy and security issues,

•

not wanting to lose face-to-face contact and social interaction in daily lives,

•

fear of not being able to keep up,

•

lack of confidence,

•

perceived lack of need,

•

visual and cognitive decline, and

•

potential cognitive load.

Harvey, Guo and Edwards (2019) also mention “cost, battery life, not printing out tickets and not
wanting apps, keypads or displays too small, out-dated programmes that require upgrades to
work” as important ergonomic and technical barriers that slow down successful uptake of digital
mobility solutions among the elderly. Finally, they highlight that “the lack of trusted places to buy
technology, and the lack of formal tech support were also problems” (Harvey, Guo and Edwards,
2019).
There are also ergonomic issues that cannot be ignored, including making design easy to
understand and simple to operate (Harvey, Guo and Edwards, 2019; Cambridge Engineering
Design Centre, 2017). Harvey, Guo and Edwards (2019) pointed out that the participants in their
study found issues in the use of smartphones, such as the letters being displayed being at too small
a size to read and press. This also applies to buttons that might be too small to interact with. It is
also important to pay attention to the options provided to revert in case of mistakes, “hiding
unused over-functionality, using pictorial-style algorithms, in relation to personal IT and better
design of buses and other transport to accommodate better those who are older and slower”
(Harvey, Guo and Edwards, 2019).
Over the last few decades there has been increasing attention to designing interfaces which
can make the use of digital tools easier for older people. See, for instance, Hawthorn (2000),
Subasi et al.(2011) and Johnson and Finn (2017), which seem to be heading along the right path.

5.2 People with disabilities
People with disabilities is another group of people that might experience difficulties related to the
digitalization of mobility services. Although the difficulties and barriers encountered by this group
may have a lot of overlap with the ones faced by the older population, it is important to
understand its own specific characteristics and user needs. As confirmed by Graham et al. (2019)
“while many older travelers may be disabled due to the consequences of ageing, there are also
many disabled passengers that are of a younger age”. These groups of people might have
difficulties travelling but it could be that younger people with disabilities may not have as many
difficulties with digital solutions as the older generation. However, the situation is not simple, as
there are many different kinds of disabilities: mobility difficulties, visual or hearing impairments,
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cognitive impairment and mental health problems (OECD, 2009). Another dimension should also
be considered: “reach and dexterity” as “many products and services rely on the user’s hands
and arms to manipulate controls, move objects and exert force, e.g. to turn a lever or push open
a door” (Cambridge Engineering Design Centre, 2017).
For example, for people with physical disabilities it is essential to know if they can reach a mobility
solution (e.g. public transport or any other) safely; to have specific information on whether
respective solutions are accessible for people with disabilities and equipped with proper
infrastructures; and, once out of the mobility solution, if and how they can reach their final
destination safely. They might need information on walking distances, gradients, the existence of
steps, seats, wheelchair access, etc (Hounsell et al., 2016). Some simple measures such having
audible and visual information in parallel are very important for people with visual or hearing loss
(OECD, 2009).
For people with cognitive impairment and mental health problems “the main problem can be
characterized as difficulty in coping with a fast-moving and constantly-changing environment.
Using public transport involves processing information quickly and taking decisions based on that
information” (OECD, 2009). OECD (2009) summarizes the problems that people with cognitive
impairment and mental health problems might experience when faced with regular travel
requirements:
•

getting one’s bearings,

•

tiring easily,

•

being unable to concentrate or remain vigilant,

•

being anxious,

•

becoming stressed as a result of hurrying/coping with deadlines,

•

struggling to cope with information in small print, poor acoustics, fast speech etc,

•

remembering information,

•

dealing with unexpected or stressful situations,

•

lack of information during the journey,

•

fear of falling,

•

lack of understanding/empathy from transport staff (cognitive impairment and mental
health problems may not be visible), and

•

stigma, discrimination, abuse.

For this target group, tailored information may provide the highest benefits in increasing mobility.
Bjerkan and Øvstedal (2018) state that “even relevant, understandable, easy-to-find information
in accessible formats, may not be sufficient for some travelers with cognitive disabilities. For them
to travel without a companion, the information may need to be presented in a tailor-made way
as well as sequenced and timed for each relevant step in the travel chain”. Moreover, “people
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with disabilities are often eligible for different support schemes, price schemes, assistance etc.,
but different criteria might apply on different parts of the travel chain, depending on the transport
provider or in what municipality or county the travel is conducted” (Bjerkan and Øvstedal, 2018).
Digitalization of the mobility system can also play a role in the creation of the most optimal and
cost-efficient travel advice for the them, contributing in this way to the increased mobility of this
target group.
The EU pays growing attention to the mobility needs of physically disabled people, on the level of
both policy and infrastructure (including digital) (European Disability Forum, 2020). Of course,
there is still a long way to go and the level of the mobility infrastructure accessible to physically
disabled people varies a lot between EU member states (Muñoz et al., 2016).

5.3 Inhabitants of rural areas
There are several main challenges of mobility digitalization within rural areas. Velaga et al. (2012)
summarizes them in four main groups:
•

“Service area: Rural transport agencies often serve large areas with long trips. As a result,
assisting passengers’ needs is not easy and attending immediately to a problem that arises
on the road is difficult (e.g., rescheduling trips when an incident occurs).

•

Service coordination: There are different basic public services (e.g., health care,
education) with overlapping areas of service provision. It is challenging to co-ordinate
services and resources among the agencies and other providers.

•

Infrastructure: Rural areas often suffer a lack communication infrastructure (e.g., wireless
communications services). Real-time communication from and to rural passengers is one
of the major issues.

•

Fleet size: Although technologies can solve several transportation problems in remote rural
areas, it might be difficult to fund and develop at a small scale (for example, funding and
establishing mobile data terminals in a remote rural area).”

First, the remote location of rural areas and the limited number of potential users might result in a
decreased attractiveness of those areas for new mobility service providers and in limited inclusion
of related offers in mobile applications. Rural areas usually have lower populations, which also
complicates the efficiency of travel and traffic information collection.
Next, access to the internet and problems with mobile communications, which are crucial for the
efficiency of the mobility digitalization, is not similar in all rural areas. This results in a barrier to digital
mobility. Almost 60% of all rural households in Europe have access to fast fixed broadband
compared to 90% of households in urban areas (OECD, 2019b). Having an internet connection
affects the frequency of using the internet. This might lead to diversity in the level of digital skills
among citizens who have internet access and who have not. According to Eurostat Statistics
Explained (2019) “There is a considerable digital skills divide in EU between adults living in cities
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and those living in rural areas”. In rural areas 49% of people had basic or above basic digital skills
whereas 63% of adults living in cities possess that level of digital skills.
For example, as Velaga et al. (2012) indicate, “the reduced signal coverage inhibits
communications with devices, meaning there could be a delay in data being received from
devices, and the device receiving data”. However, the same authors stress the importance of an
accurate and reliable passenger information system in these areas: “passengers from suburban,
rural and remote areas need more reliable and sophisticated travel information compared to
urban areas; because, unlike in urban areas, passengers in rural areas are provided with very
limited transport facilities, generally make longer journeys, have problems with social exclusion
and limited exposure to media and other communications” (Velaga et al., 2012).
Rural areas might also increasingly suffer from a lack in the provision of the necessary
infrastructure, e.g. bus stop displays and vehicle tracking systems. For example, Velaga et al.
(2012) state that “in rural areas, vehicle positioning/tracking systems are not always available as
many rural buses are not fitted with GPS devices due to cost and even traditional information
dissemination technologies (e.g., bus stop display boards) can be scarce”.
Development of targeted solutions is necessary to address these challenges. New mobility
services, such as demand responsive transport, can provide flexibility in choosing route, time,
mode of transport, service provider and payment system. Fàbregas & Villalante (2017), for
example, say that “through public management of mobility policies and the new tools of mobility
services, sustainable displacements can be promoted, with greater efficiency and capillarity than
public transport, especially in areas of low density, at times of low demand and in the final and
initial stages of displacement”.

5.4 Women (gender inequality)
Although gender is mentioned several times as an issue in the bibliography, both in the literature
on public transport inequality (e.g. Thynell, 2016; Ranchordas, 2020) and in the digital gap
literature (e.g. Ajuntament de Barcelona, 2017), there is a lack of detail on how much it really
affects the mobility patterns of the female population and how. In 2018 the OECD issued a report
about the digital gender divide, by which they meant the “gender differences in resources and
capabilities to access and effectively utilise ICTs within and between countries, regions, sectors
and socio-economic groups” (OECD, 2018). From that global report we would like to point out
several factors that seem to affect the digital gender divide (OECD, 2018):
•

Ease of access

•

Affordability: affordability is, of course, important for everyone, but it seems to be one of
the key barriers for females to use ICT worldwide. On the other hand “the cost of accessing
the Internet varies across countries and regions and partly depends on the level of
development of the country” (OECD, 2018)
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•

Education (or lack thereof): According to UNESCO (2017) about 83% of women worldwide
are literate, compared to 90% of men. “Intel and Dalberg’s (2012) survey shows that more
than half of the women having no formal education said they were not familiar or
comfortable with the technology. However, this percentage fell to 15% in the case of
women with at least high school education.” (OECD, 2018)

•

Digital literacy (or lack thereof): “often translates in lack of comfort in using technology and
accessing the Internet. Such ‘technophobia’ is often a result of concurrent factors
including education, employment status and income level.” (OECD, 2018)

•

Inherent biases and socio-cultural norms: Women seem to have less awareness of the
potential benefit that use of the internet could provide: “25% of the women who do not
engage online are generally not interested in using the Internet, and almost all of them
believe that accessing the Internet would not bring them any benefit” (OECD , 2018).

As a result of these factors, the digital gender gap is definitely not the same around the globe
(see Figure 11).

Figure 11 Internet user gender gap (%), 2013 and 2017.
Note: 2017 are estimates. The gender gap represents the difference between the internet user penetration rates for
males and females relative to the internet user penetration rate for males expressed a percentage. CIS refers to the
Commonwealth of Independent States (ITU, 2017)

Although the digital gender gap in Europe is decreasing, it is still significant and it would be
interesting to have a comprehensive study assessing this gap in the different European countries.
For instance, in the UK (Goodman-Deane 2020b) there was no correlation found between gender
and digital skills, while a study of the digital divide in Barcelona has concluded that the most
detrimental profile in terms of digital skills would be the one of a woman between 65 and 74 years
old, with a low level of education, residing in a neighbourhood with low income in a situation of
unemployment or that works in housework (Barcelona Mobile World Capital, 2016). Nevertheless,
in the report is stated that there are only considerable differences regarding internet usage
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between men and women in certain cases and in general they conclude that there is no gender
divide in internet access in Barcelona.

5.5 People with low education levels and/or low income
Despite it being mentioned in the literature that people with lower levels of education and low
income households would be more affected by the digital gap, there are not many studies
focusing on these particular topics.
Van Deursen and van Dijk (2009) tried to establish correlations between three factors (age,
gender and educational levels) and found co-relations between education and digital skills in
terms of formal skills, informal skills and strategic skills. In fact, van Deursen and van Dijk (2009),
concluded that “Educational level attained is the most important correlating factor. All
performances, both in the number of tasks completed and amount of time spent on tasks with all
four types of digital or internet skills, are significantly different for people with high, medium and
low education.” The Digital Economy and Society Index, section Human Capital, highlights that
31% of people with low education levels or no education have at least basic digital skills, whereas
57% of the total population has at least basic digital skills (European Commission, 2019).
Other recent interesting surveys at national level sustain the claim that low levels of education
and income are important factors for the digital gap:
•

The Barcelona study (Barcelona Mobile World Capital, 2016) shows the importance of
education: 90% of the citizens with a middle or high level of education are connected to
internet daily in comparison with 60% of the citizens with a low level of education. However,
the differences are smaller in high income districts.

•

The city of Barcelona quantified access to technology in households attending social
services. From the households surveyed, 58.4% do not have a home computer because
they cannot afford it, compared to 86% of households that do have it in the city of
Barcelona as a whole. This phenomenon is especially important in single-parent families
and households with dependent children (Ajuntament de Barcelona, 2017).

•

In the UK, the study by Goodman-Deane et al (2020b) shows that digital competence
declined with increasing age and decreasing social grade. Social grades are based on
the occupation of the head of the household and for this study they are grouped into
middle class and working class.

It does look like low education levels and low income go hand in hand, understandably so. But in
an inclusive society we cannot risk that people with less economic capacity may be left out of
public transport systems. Digitalization cannot be a process in which people that were already
facing transport poverty are further excluded due to economic stress or lack of digital skills
(Ranchordas, 2020).
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5.6 Conclusion
In the chapter several ‘risk factors’ for digital exclusion were described. Age, gender, disabilities,
geographical location of household, income and education appeared to be related to possible
digital exclusion. For some variables more evidence can be found in literature then for others.
Some might decrease in coming years as we have seen with the gender divide regarding
digitalization in the last few years in Europe (European Commission, 2019). With European efforts
and the agenda for better internet connection for rural areas may have an impact. At higher risk
of digital exclusion are those who ‘fit’ multiple vulnerable groups, such as an older woman with
disabilities living in rural area. Besides that, there are also risk factors for being mobility excluded
(chapter 4). Therefore it is very important to have a good understanding of the characteristics of
vulnerable groups that may be excluded.
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6. Digital gap policy in Europe
6.1 Closing the digital gap
As stated in chapter 3, Europe’s focus on closing the digital gap has shifted in the last decade
from introducing broadband for everyone to a focus on digital skills. The European commission
has designed a leaflet about shaping Europe’s digital future with a clear goal: “The Commission
wants a European society powered by digital solutions that are strongly rooted in our common
values, and that enrich the lives of all of us: people must have the opportunity to develop
personally, to choose freely and safely, to engage in society, regardless of their age, gender or
professional background. Businesses need a framework that allows them to start up, scale up,
pool and use data, to innovate and compete or cooperate on fair terms. Europe needs to have
a choice and pursue the digital transformation in its own way” (European Commission, 2020b). To
facilitate digital transformation, education and skills are the key. It is stressed that these skills are
not only important for jobs but also for private lives: “ having at least basic digital literacy and skills
has become a precondition for participating effectively in today’s society.”
Two of the actions for 2020 are:
•

A Digital Education Action Plan to boost digital literacy and competences at all levels of
education (Q2 2020).

•

A reinforced Skills Agenda to strengthen digital skills throughout society and a reinforced
Youth Guarantee to put a strong focus on digital skills in early career transitions (Q2 2020).

The focus on an education plan is understandable even if it is often heard that young people are
already skilled because they are online all day. Research shows that only a small proportion can
be considered as ‘digitally fluent’: people who use digital technologies in an active way,
specifically to support learning, and are critical with sources. On the other hand, there are a lot
of students, who spend a lot of time online, but less using the internet in an active way. In addition,
not all educators and trainers have enough digital skills for their work (Scientific Foresight Unit,
2020). Advice is given for formal and informal learning, including lifelong learning and the
provision of high-quality (open) educational resources.
Making lifelong learning a reality for all is also stressed by the European Commission in a recent
document about building a new industrial strategy for Europe. That strategy lays the foundations
for an industrial policy that will support the twin ecological and digital transitions, to make EU
industry more competitive globally and enhance Europe’s strategic autonomy. In that strategy,
lifelong learning is a key factor to keep Europe’s leading role while making the transition towards
climate neutrality and digital leadership. According to the European Commission, retaining a
qualified workforce (besides recruiting new personnel) requires upskilling or reskilling 120 million
Europeans in the coming years. In 2019 the percentage of employees in European countries with
above basic overall digital skills was between 14% and 68%, with an average of 43% (Eurostat
2020).
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The ultimate goal of becoming the world’s first climate-neutral continent by 2050 needs a strategy
for industry with many targets like reducing its carbon footprint or contributing to a more circular
economy. The strategy also contains actions for sustainable and smart mobility industries. “The
sector’s entire value chain must help shape new international standards for safe, sustainable,
accessible, secure and resilient mobility. The Comprehensive Strategy for Sustainable and Smart
Mobility will put forward comprehensive measures to help make the most of the sector’s
potential.” (European Commission, 2020a).
Regarding the future of Public Transport, The International Association of Public Transport (UITP,
from the French: L’Union internationale des transports publics) has already written a paper in 2017
exploring the meaning of “digitalisation” in the field of Public Transport with the aim of helping
UITP members to better understand what it is in the context of public transport, what opportunities
it provides and the challenges it brings (UITP, 2017). The public transport sector should show an
innovative attitude and have an eye for the numerous opportunities digitalization offers. Besides,
it should prepare itself for its role in the future mobility market. “Public transport must remain the
backbone of mobility in urban areas in order for them to be sustainable” (p.13). Therefore it is
necessary for public transport operators and authorities to develop ‘digitalisation strategies’; this
requires collaboration, sharing and learning. In this way it can look beyond the sector to see in
which way and where mobility can fit into society and the 21st century urban environment (UITP,
2017). It is recommended that the public transport sector invest in technology but also in studying
the behaviour of people: to study their mobility behaviour and understand their specific needs.
This is in line with the expectation that new mobility services will emerge. “Personal mobile devices,
such as the smartphone, are and will remain key in terms of ticketing, journey planning and intermodality, and although customer connectivity is not yet ubiquitous it is just a question of time.
Multi-modal platforms with app-based services for real-time travel planning are set to stay and
the autonomous vehicle will have its place” (UITP, 2017).
Governments all over Europe have adopted initiatives to support the uptake of digital
technologies and strengthen their industries. In order to support digital transformation, the Digital
Transformation Scoreboard (DTS) as part of the Digital Transformation Monitor (DTM) presents
reports about digital transformation in Europe. By sharing the developments, challenges and
policy initiatives related to digital transformation, the DTM fosters the knowledge base on the state
of play and evolution of digital transformation in Europe. The report in 2018 (Probst et al., 2018)
shows that of all the EU member states,
•

“68% of them have already put in place comprehensive digital transformation policies.”

•

“70% of digitisation initiatives are driven by domestic industry, yet only 15% are majorityfinanced by industry.”

•

“Most digital transformation initiatives lack clear targets, effective monitoring tools and
KPIs.”

•

“57% of the companies surveyed believe that they have the necessary skills to adopt new
digital technologies, while the remaining 43% are either unaware or lacking the necessary
skill set for digital transformation.”
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Errore. L'origine riferimento non è stata trovata. shows a clustering analysis of enabling conditions
for digital transformation. This analysis had the objective of grouping Member States based on
their similarities in terms of enabling conditions leading to digital transformation. Four groups of
Member States were identified.

Figure 12 Clustering of Member States' enabling environment in comparison to the EU average (Probst et al., 2018)

6.2 Challenges for good policy
From a government perspective, a key to successful digital transformation is developing an
integrated and coherent policy for citizens, governments and businesses across all areas. It
requires policies that have an eye for the opportunities and can use challenges while maximizing
benefits and minimising costs. The OECD Committee on Digital Economy Policy (CDEP), has
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recently prepared a publication in which areas and issues are mentioned that need to be taken
care of in the context of the current digital transformation of the economy and society. It is
important to ensure that this digital transformation guarantees benefits for all from an economic
and societal perspective with an important eye on well-being (OECD, 2019a). There are some
policy actions to be taken:
•

reduce and prevent negative impacts of digital transformation, like work-life imbalance,
depression, screen addiction or privacy reduction.

•

reduce any inequalities that may be the result of technological progress by education and
training.

A Going Digital Integrated Policy Framework has been designed to support governments in
Europe with developing digital policies. This framework contains 7 dimensions:
1. enhance access;
2. increase effective use;
3. unleash innovation;
4. ensure good jobs for all;
5. promote social prosperity;
6. strengthen trust;
7. foster market openness.
Although access to internet has been increased in the last decade (see chapter 3 Digital Gap),
there are still disparities between rural and urban regions. “However, entrenched divides in
broadband connection across geography persist across the OECD. The rural-urban divide not
only includes access to broadband, but also access to broadband that is of sufficient quality. The
persistence of this divide raises questions about inclusiveness and opportunity in the digital age”
(OECD, 2019a). There were differences between Member States, especially between southern
and northern countries. Non-users are mainly the elderly and people with disabilities. In addition,
the digital divide with respect to internet use is strongly determined by age and education levels.
The privacy issue needs some attention. Moreover, it is recommended to refresh education
systems. Childhood education is important, as well as training for students. Because many adults
lack sufficient problem-solving skills for technology-rich environments, it is recommended to train
low-skilled workers. They definitely need training and it is expected that the greatest diffusion
effects will come from training this group. Besides, education and training would be more
effective when using digital technologies for teaching and learning. Furthermore, low-income
individuals, women and the elderly are mentioned: “Policies should reduce divides by
strengthening foundational skills and life-long learning and include everyone – notably women,
the elderly and low-income individuals – while tackling risks like cyberbullying and disinformation.”
To manage risks and enlarge the opportunities of digital transformation, governments must get a
clear understanding of the individual evolution of needs and the way public policy should
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respond to it. Data driven solutions must be found to tailor services to individuals’ needs (OECD,
2019a). This is important for the provision of healthcare but also for the supply of transportation.
“It is recommended to integrate policy dimensions because they are interrelated. It also highlights
that all policy dimensions are needed to make digital transformation work for prosperity.
Recommendations emerging in these policy dimensions need to be considered by policy makers
when putting the framework into practice, including for the development of a digital
transformation strategy.” Table 1Table 2 summarises the most important policy recommendations.
Table 2 Policy recommendations for 7 dimensions as mentioned in the Going Digital report (OECD, 2019a)
Dimension

Facts based on work undertaken in the OECD’s Going
Digital project over 2017-18 as well as other relevant
OECD work on digital transformation

What matters most for policy?

1.

By 2022, three devices per person will be connected around
the globe.

invest in broadband to prepare for ever more people,
things and technologies going online

Only 7% of people across the OEC have a fiber broadband
subscription

promote competition and remove barriers to investment
to boost connectivity

56% of rural households have access to fast fixed broadband,
in comparison to over 85% of households in urban and other
areas.

Expand access in rural and remote places to connect
everyone

enhance
access
p. 36 and 37

Enhance access to data to unleash its potential

Access to data drives innovation, new products, organisational
models and markets.
2.

74% of people use e-mail ...

Foster more sophisticated Internet usage for al

increase
effective use
p. 50 and 51

31% of adults have sufficient problem-solving skills for
technology-rich environments.

Realise the potential of digital government

Great potential could be unleashed if more firms, especially
SMEs, would perform big data analysis.

Boost adoption, diffusion and effective use of digital tools
in firms, especially small and medium-sized enterprises
Address mistrust to increase online engagement

Less than 60% of people visit or interact with public authorities’
websites.
3.
unleash
innovation
p. 66 and 67

Almost one third of business R&D expenditure is in information
industries.
All start-ups attracted 12% of worldwide private equity
investments in the first half of 2018, up from 3% in 2011.
Over 2013-16, about 33% of OECD countries’ patents were
ICTs, compared to about 60% of China’s.

Promote start-ups and young firms
Mobilise the public and private sectors to support
science and digital innovation
Provide support and incentives to all innovators
Realise open government data’s potential to drive digital
innovation
Prepare to reap the promises of digital innovation in
sectors

4.
ensure good
jobs for all
p. 84 and 85

Over the past decade, 4 out of 10 new jobs in the OECD were
created in highly digital-intensive sectors.

Prepare workers for many new jobs and changes to
existing ones

An estimated 14% of jobs face high likelihood of automation
and another 32% are likely to face significant change in how
they are carried out.

Empower people with a mix of skills to succeed in a
digital world of work

Despite high returns on training the low-skilled, firms provide
more training to high-skilled workers.
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5.
promote
social
prosperity
p. 102 and
103

Only 0,13% of GDP on average is spent on training of the
unemployed and of workers at risk of involuntary
unemployment.

Address concerns around emerging forms of work

About 12% of people post opinions on civic or political issues
online.

Address digital divides to increase inclusiveness

More than twice as many young men than women are able to
program.
About 9% of 15-year olds say they are subject to
cyberbullying.

Use digital tools to tackle collective challenges
Boost civic engagement through digital government
strategies
Assess the societal impacts of digital technologies by
striking a balance between opportunities and risks

Digital technologies can help tackle key domestic and
international issues, e.g. improve environmental protection and
health care for all.
6.
strengthen
trust

p. 118 and
119

Almost 30% of internet users mistrust social and professional
networks.
One in four internet users users in the European Union is
concerned about payment security.
Only 17% of peer platform users read terms and conditions in
full.
A majority of privacy measures aims to raise awareness and
empower individuals.

7.
foster market
openness

p. 132 and
133

Adopt a risk management approach to ensuring trust
Develop strong, inclusive and interoperable privacy
frameworks
Manage digital security risk rather than trying to eliminate
it
Protect consumers as the online and offline worlds
converge

Firms in the most digital-intensive sectors enjoy a 55% of higher
mark-up than firms in less digital-intensive sectors.

Prepare for digital technologies to continue reshaping
international trade

Digitally deliverable services make up about a quarter of total
services trade.

Reduce barriers to investment and promote open financial
markets

45% of EU firms undertook cross-border e-commerce sales in
2016, up from 42% in 2010.

Monitor changing competitive dynamics

Cross-border acquisitions of digital- intensive firms grew by 20
percentage points more than those in other sectors over 200715.

Address tax challenges arising from the digitalisation of
the economy

To evaluate the efficiency and effectiveness of policy actions, measurement is key. The OECD
provides policy makers and analysts with key indicators for each of the dimensions of the Going
Digital integrated policy framework. In the Going Digital Toolkit, countries in Europe are
benchmarked across the 7 policy dimensions and 33 indicators. It is an assessment for countries
regarding their digital development and policy strategies and approaches are formulated in
response to it (OECD, 2020).

6.3 Conclusion
The two main points of attention for Europe are sustainability and digitalisation. Europe’s focus for
closing the digital gap shifted from introducing broadband for everyone to a focus on digital skills
and broadened further to issues such as trust, managing digital security risk and digital
technologies for reshaping international trade. There is one overarching goal: to make EU industry
more competitive globally and enhance Europe’s strategic autonomy. Plans are developed from
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the perspective of people, firms and governments. Member states are encouraged to develop
their own plans. By monitoring the efficiency and effectiveness of policy actions, support can be
given regarding policy strategies and approaches.
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7. Conclusions
Based on this literature review, we can draw some conclusions about digitalization in mobility and
its consequences. ICT tools enable new functionalities, services and innovations. New business
opportunities and stakeholders appear due to digital development. Digitalization enables citizens
to access information anywhere at any time. The advantages of digitalization are, however, not
experienced by everyone to the same extent, leading to a so called ‘digital gap’ or ‘digital
divide’. Over the years the focus of the digital divide has changed from access and internet
connection to frequency of use and digital skills. In Europe, the digital adaption of countries is
quite diverse. Where some of the countries in Northern Europe are global leaders in the field of
digital technology, other countries in the east of Europe still face a lot of difficulties regarding
digital development.
While digitalization in mobility is growing, studies focusing on people who face difficulties have
revealed several risk factors for digital exclusion such as age, gender, level of education and
income, living in rural areas and disabilities. It seems that older people do face some of the same
difficulties as disabled people such as mobility issues, visual impairments and cognitive and
mental issues: all problems that can come with age. In addition, special information needs before
and during a journey and difficulties dealing with technology may lead to a lack of confidence
and motivation to use public transport. While digitalization in mobility has grown, these people
not only have a high risk of digital exclusion, they also might be excluded from transport modes.
Mobility services that improve a service or product using digital technology, such as reservation
of a seat or vehicle, buying a ticket, travel information and digitally unlocking a vehicle, build a
barrier for vulnerable groups who have difficulties using digital technology.
People living in rural areas may still face a lack of reliable internet provision at a competitive price
and in addition may have infrequent public transportation options. These people will probably
rely on their own means of transportation (car, bicycle, etc.). There is also not much literature
focusing on the digital gap and people with a low income and/or education. These citizens do
face problems in mobility and are vulnerable groups with respect to transport poverty. However,
in respect to the digital gap there is not much evidence that these people also experience
difficulties with internet access, digital devices and connection.
The European Commission acknowledges the importance of a digitally inclusive society and
therefore developed the Skills Agenda to develop digital skills training and education.
Furthermore, tools to help countries improve their national policy strategy regarding digital
performance are developed on a European level. By using predefined indicators, countries can
monitor and benchmark their digital policy against other European countries.
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