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ABSTRACT

This study examines disabled people’s everyday experience of ~ ARTICLE HISTORY
social exclusion in relation to the rapid growth of digital tech- ~ Received 18 February 2020
nologies in everyday practices. It highlights the relationships ~ Accepted 10 July 2021
between the growing theoretical apparatus on how society KEYWORDS

changes with new digital technologies, and theories about how Digital age; exclusion;
this might lead to new disabling barriers in the everyday lives digital technology;

of disabled people. To better understand disabled people’s every-  digital divide; disability;
day experiences of social exclusion in the digital age, it brings ~ accessibility

together insights from two different fields: digital technology,

mainly in digital social science and digital humanities; and dis-

ability studies, with a focus on the digital divide. The study draws

on empirical observations, photographs and interviews with

adults with various disabilities in Sweden, and analyses their

everyday experiences with the help of a theoretical framework.

Points of interest

« To improve participation, it is critical to understand disabling barriers
in a digital society.

« By bringing together digital technology and disability studies, it is pos-
sible to understand day-to-day contexts where there is potential for the
digital divide to grow, especially for disabled people.

- Digital technologies designed for use in day-to-day life need to be
more inclusive, and the barriers they create for individuals need to be
understood before they are implemented.

« Digital technologies can construct disabling barriers in mundane con-
texts, even in some non-digital contexts where there is digital technology
in the back-end, as for example, the internet of things.

Introduction

This article aims to examine disabled people’s experiences of social exclu-
sion in relation to the growing use of digital self-service technologies in
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everyday practices. Previous research in the field of disability studies has
examined digital technologies in relation to their use in individuals’ homes
and in different rehabilitation contexts (Watling 2011; Wasterfors 2011;
Macdonald and Clayton 2013; Wasterfors and Hansson 2017). The focus of
such studies has mainly been on the so-called ‘digital divide’ in access to
technologies, appropriate training, and the fact that technologies do not
follow principles of inclusive digital design (Watling 2011; Johansson 2019).
This study examines something different: the digital divide that emerges
when analogue technology for payment and registration converges with
digital technology in everyday contexts. The digital objects emerging from
this convergence have become a part of everyday life and are now insep-
arable elements of various service contexts (Vakulenko, Oghazi, and
Hellstrom 2019). For example, computer and smartphone apps for regis-
tration and payment, self-service checkout kiosks and digitally-operated
security revolving doors are all widely used in transport, retail, health,
work, leisure and in many other everyday social functions. Digital objects
may also interact with, and influence, daily life at second hand: for example,
online shopping may influence how individuals interact with parcel delivery
and collection services.

This article considers these self-service technologies primarily as digital
objects. Yet, although the objects are digital, they are not simply abstract
phenomena but real objects that are used on a daily basis (Miller 2010;
Hansson 2015). Self-service technologies are ‘technological interfaces that
enable customers to produce a service independent of direct service
employee involvement’ (Meuter et al. 2000, 50). The implementation of these
technologies changes the prerequisites for accessing services and products.
It increases their accessibility and availability, since the product or service
is available for a longer period, or even anytime, anywhere. At the same
time, new technologies have contributed to a reduction in direct service
staff and delegated a large part of service delivery to the consumer (Meuter
et al. 2000; Vakulenko, Oghazi, and Hellstrom 2019). Self-service technologies
presuppose that the user is able to act as an ‘independent service producer’;
under this assumption the design of self-service technologies becomes crucial
(Jokisuu et al. 2015). Yet, although designers certainly consider accessibility
important, digital objects tend to be designed with features that exclude
people with disabilities (Putnam et al. 2012; Jokisuu et al. 2015;
Johansson 2019).

This article examines the relationships between the growing theoretical
apparatus on how society changes with new digital technologies, and how
this can create new disabling barriers in everyday life. It brings together
perspectives from two different fields to better understand disabled people’s
everyday experiences of social exclusion in the digital age, drawing on
empirical research conducted through interviews and ‘go-along’ observations
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with disabled adults in Sweden. Sweden is undergoing rapid digitalisation
processes (Lansstyrelsen 2019), making it a good case in which to study
novel technological solutions such as, for example, smartphones, the Internet
of things (IoT) or artificial intelligence (Al), and how these may create new
disabling barriers for individuals.

Two theoretical fields

We argue that the study of the digital age, i.e. the growing theoretical and
empirical field of digital technology studies — mainly in digital social science
and humanities - lacks perspectives from the field of disability studies, and
vice versa. Bringing together these two fields can offer new insights into
the challenges around exclusion that societies confront today and in the
near future. We first present the two fields separately, and then make some
synthesising theoretical suggestions.

The digital age

Digital technologies have far-reaching effects on society today, and are
rapidly changing how people communicate, work, study, shop, play and so
on. This digitalisation of society affects society and people in fundamental
ways. A central part of this change is that new digitalised hardware, software
and networks are rapidly developed and implemented in society. These new
technologies have similar effects on society as the introduction of the steam
engine, electricity and internal combustion engine, leading to some dubbing
our time ‘the third industrial revolution’ (Gordon 2012). This has been debated:
Brynjolfsson and McAfee instead frame this period as ‘the second machine
age, and write that digital technologies are in this age ‘the ones with com-
puter hardware, software and network at their core’ (2014, 9). A central part
of this digitalisation is that it enables ‘time-space compression, which fun-
damentally changes how information is produced and consumed globally
(Harvey 1990; Crary 2013). In this article, we view our society as situated in
the digital age (Schaefer et al. 2018): [....] “digital age” denotes the wide-spread
diffusion of digital technologies, whereas “digitalisation” refers to the changes
it leads to in technical, cultural, economic, ecological, ideological and societal
spheres’ (Schaefer et al. 2018, 11). We prefer this term as it does not
pre-evaluate digital technology as revolutionary.

Analysis of the digital age and its technologies, as Wajcman points out,
should not begin by applying abstract theories which tend to conceal minor
technologies that may yet have a considerable influence on everyday life
(Wajcman 2015). Instead, everyday processes, which are not articulated or
particularly noticed when it comes to the technologies involved, should be
studied (Ehn and Lofgren 2010). In this article we use digital objects for
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payment and registration as examples through which to study changes in
everyday processes that, at first, may appear insignificant, but which, in the
end, have substantial impacts on daily life in the digital age.

An example from the Swedish context is mobile ticketing and payment
for public transportation. In southern Sweden it was, in 2019, possible to
buy a ticket using at least four different ways. Mobile ticketing is the most
recently introduced digital system, where the smartphone becomes a uniting
technology in which booking, paying for and receiving tickets are all man-
aged. The paper timetable becomes available on the Internet; the cashier is
replaced by an app for making online payments; coins and notes transform
into digital money; the ticket becomes a digital object received by email.
As analogue technology converges into/with digital technology, what pre-
viously required different technologies is now possible with one (Jenkins
2004; Olawuyi and Mgbole 2012). This gives society, and people living in
that society, new and beneficial opportunities to create novel everyday
practices, whilst also creating challenges (Brynjolfsson and McAfee 2014). To
understand these challenges, we link the growing theoretical and empirical
field of digital technology with disability studies, focusing on the digital
divide and digital exclusion.

Disability and the digital divide

In many ways, digital technologies are generators of inclusive processes in
society, and of inclusion into digital worlds. The latter creates possibilities
for new and evolving lifestyles, such as, for instance, playing computer
games whilst living with impairment or chronic disease (Hansson 2015;
Wasterfors and Hansson 2017). At the same time, as Mairs has highlighted,
the development of mainstream technologies not only gives access to new
lifestyles, it also creates new forms of exclusion from the digital world (Mairs
2007) and in this way hinders inclusive social processes (Johansson 2019).
One of Mairs’ examples is the telephone, and how its development has
changed accessibility in the context of vision impairment. To use the first
telephones at the end of the nineteenth century, the caller spoke directly
with an operator who used jack plugs to connect the call to the right
person. This was very accessible compared to mobile phones at the begin-
ning of this century, which had a small screen with a complex interface
and small buttons. This technological development created exclusion for
some, even while the technology of text messaging created inclusion for
others with hearing impairments. Mairs describes this contradiction in digital
technology development: ‘The explosive growth of digital technologies
provides enormous opportunities for creating specialised devices to access
existing lifestyle, but that very same digital technology explosion has
spawned lifestyles which have themselves excluded various groups of the
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community’ (Mairs 2007, 280). In this way, digital exclusion is a central
component of new disabling barriers that emerge in society (Macdonald
and Clayton 2013).

Digital exclusion and disabling barriers are two of the key theoretical
perspectives through which to understand the social and cultural processes
behind the digital divide (Watling 2011; Macdonald and Clayton 2013). ‘Digital
divide' describes the uneven distribution of digital technology in a society
(van Dijk and Hacker 2003; Warschauer 2003). It includes at least three dis-
tinct types of barriers: (1) the cost of digital technology; (2) access to appro-
priate training to use the technologies; and (3) whether the digital technology
has an inclusive design (Watling 2011). When it comes to point one, the
technology can be said to reproduce the inequalities that exist in a particular
society and which are based on intersectional categories such as class, gen-
der, generation, ethnicity, disability, etc (Wilkie 2011). Points two and three
are interrelated: there is a relation between a user’s knowledge of how to
use digital technology and the design of that technology (Galis 2011; Naslund
and Gardelli 2013). Analysing statistical data, Macdonald and Clayton con-
clude that ‘poverty, a lack of ownership, restricted knowledge and inacces-
sible ICT’ (Macdonald and Clayton 2013, 716) maintain the digital divide.

Thus, it is not extraordinary that studies have demonstrated, using statis-
tical data, that disabled people are over-represented on the wrong side of
the digital divide (Harris 2010; Brundell 2011; Dobransky and Hargittai 2016;
Scholz, Yalcin, and Priestley 2017; Johansson 2019). But this does not mean
that the digital divide is a matter of impairment. Rather, it is a matter of
how disability interacts with other social effects (Scholz, Yalcin, and Priestley
2017). According to Johansson (2019), the digital exclusion of disabled people
is due to several interacting factors at both societal and individual levels.
Apart from the accessibility and affordability of digital technology education,
expectations and attitudes to technology and different impairments are at
play. This means that there are digital divides even within the heterogeneous
group of disabled people, and large individual differences (ibid.). However,
in this digital age, there is a risk that the digital divide will grow significantly
as more and more contexts are digitalised. Not to have access and be able
to use digital technology because it is too expensive because one lacks
knowledge of how to use it, or because it is not developed to be user-friendly,
hinders the individual’s digital participation in everyday life (Hansson 2015).

Disability in the digital age

There are many overlaps between the study of the ‘digital age’ and of ‘dis-
ability and the digital divide’; some may contend that they are, in fact, the
same field. Nevertheless, we argue, with help from the empirical material,
that the acceleration towards the digital age represents something genuinely
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new, and that theories of the digital divide need to be developed in a new
direction. It is increasingly necessary to study how digitalisation infiltrates
different arenas of society. It is not only the computer in the home or the
workplace that affects everyday life: all kinds of private and public services
now digitally engage individuals. This change is not necessarily visible: in
many service situations there is not always a computer or smartphone
directly in front of the individual, instead, there is an invisible digitalisation
in the background of service utilisation. The digital age is sneaking in
everywhere.

This is a process of rapid transformation, and new technological solutions
are constantly emerging. For this reason, there is an urgent need to come
up with theoretical and empirical perspectives that can analyse the new
digital divides that challenge disabled people today and in the future. In
this study we use interviews and go-alongs to study these changes.

Research process

Using observations, photographs and qualitative interviews with adults with
various disabilities in Sweden, this study examines the limitations and obsta-
cles posed by different digital technologies. Methodologically, this is difficult
because the phenomenon studied is not necessarily always directly visible.
Digital technology changes people’s habits and routines in many aspects of
everyday life, but is not much discussed. At the same time, new technologies
may also make people frustrated or angry; such instances are, of course,
easier to observe.

The participants in this study were recruited in various ways. Some were
recruited through calls made with the help of disability organisations, others
through the snowball method. Our material thus consists of a variety of
narratives, accounts and observed situations.

The interviews were based on a thematic question guide which focuses
on inaccessibility in the urban and digital arenas (Kvale 1996). We used open
guestions to encourage informants to tell us about their experiences, such
as: Do you use digital products? Is there any product that you think is inac-
cessible? Are there any similarities or differences in the availability of the
products you have in the home and those that are in the public domain?
Have you opted out of using any digital products because they are inacces-
sible? As these examples illustrate, the questions were mainly about limita-
tions and obstacles since these were our area of study, rather than the
benefits.

A total of 30 persons with various disabilities were interviewed. The inter-
views were recorded and transcribed, and the text was used for analysis.
Because all the interviews were conducted in Swedish, the extracts used in
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this article have been translated into written English without changing the
meaning.

All those interviewed were also asked to participate in the observation
study. Of these, 16 adults agreed to take part. They talked with the research-
ers whilst touring different urban settings to highlight shortcomings in
accessibility. Through observation and conversation, therefore, another layer
was added to the understanding of digital technology. This method is similar
to ‘go-along’ and ‘walk-around’ interviews (Carpiano 2009; Griffin, Lahman,
and Opitz 2016). The observations made visible, unconditionally, the limita-
tions created by new technologies. At the same time, the method highlighted
what was not discussed in interviews and which related to specific situations.
Observations were written down as short notes in the moment, and fleshed
out into complete observations on the computer directly after returning
from the field. Sometimes we used a camera to capture observations, how-
ever these images were primarily aides-mémoire rather than empirical back-
ground for analysis.

The analysis was conducted using an inductive thematic approach
(Riessman 2008). The interviews and the observation texts were scrutinised
repeatedly to find patterns and themes. This was done by both authors who
then critically examined and discussed the material.

Results

Our analysis of the empirical material revealed two central themes: ‘imper-
ative digital objects’ and ‘digital objects in context’. The themes will be
presented here in the form of an ethnographic text. We begin by describing
and analysing imperative digital objects, and then zoom out to illuminate
digital objects anchored in the broader everyday context.

Imperative digital objects

When participants were questioned about digital technology in their everyday
life, a variety of examples came up. These may be categorised into technol-
ogy that is spontaneously used, and technology that it is imperative to use.
Spontaneous technology includes those things that participants often had
in their own homes and used regularly for work and pleasure, such as
smartphones, computers and smart televisions. These digital objects were
voluntarily introduced into the home or the life of the participant. The par-
ticipants most often spoke about them as things that made their lives easier.
These may be contrasted to digital objects that were not selected by the
participants, but are instead part of the digital society. The introduction and
use of these objects was more or less an imperative, something that
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participants could not choose for themselves, but were forced into if they
wanted to use the service provided by digital technology.

It is not directly obvious from the interviews and observations how smart-
phones, loT and Al are changing the everyday lives of study participants.
However, this is in line with societal changes in the digital age; digital
technology is typically implemented in very ordinary practices and slowly
changes the practices that previously existed in everyday life. Sometimes
the old practices continue to exist, sometimes not. One example that has
already been mentioned is that of mobile ticketing. Tickets may be booked,
paid for and received, all using a smartphone; not only is there a transfor-
mation of the technology used (the smartphone, in this case), new ways of
handling an element of everyday life are generated. At the same time, it
remains possible to buy tickets the old way, with coins.

It is in the agency, the act of using the hardware, app or both, that dis-
ability in relation to the digital object becomes a reality to which an indi-
vidual must relate. This means that the disability is not a given but is
constructed in the relationship between the individual and the digital object
(Galis 2011; Naslund and Gardelli 2013). One example of this agency per-
spective is of an individual with impaired finger mobility. The impairment
becomes a disability when, at a busy grocery store, the person reaches the
front of a long queue, wishes to enter her bank code to make the payment,
and finds that she is unable to use her fingers. In this situation, the relation
between the participant and the digital object, as hardware, becomes an
obstacle and can create exclusion that may be understood as both techno-
logical and social. Thus, understanding digital exclusion not only requires
understanding how new disabling barriers emerge in society (Macdonald
and Clayton 2013), but also the agency perspective in relation to digital
objects (Latour 1991).

‘Digital object’ refers not only to hardware but also to software: the pro-
grammes and apps inside the device. Designs change rapidly and digital
objects are therefore somewhat unpredictable when it comes to accessibility
and usability. One version or design might be accessible and contribute to
social inclusion, while a new version or a software update might exclude
and disable an individual user in different everyday settings.

For example, a blind woman interviewed for this study experienced chal-
lenges in the transition from a mobile phone with push buttons to a smart-
phone. The touchscreen of the smartphone made calling, answering, reading
and writing texts very hard for her, and the phone became almost unusable.
To be able to use the phone she had to install a text-to speech app, but
also needed professional guidance and intensive training. Yet, the interviewed
woman described the new smartphone as an imperative object: ‘We are
increasingly tied to the phone’ she said, and described how she more-or-less
forced herself to learn to use it although it was hard. She added that she
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did not care for digital services that are not necessary, since she experienced
so many barriers to using them.

Another digital object that she found essential yet challenging to use was
her computer. During the interview she gave several examples of how the
computer’s design and software updates affected her everyday life. Because
of a recent software update and a new version of an Internet banking site,
she had to seek help from family and friends to read emails and deal with
her banking. Due to this she lost some of her independence. As Mairs (2007)
states, the accessibility of the Web and telephone technology is crucial for
social inclusion. Without help from others, those who cannot use the tech-
nology are not only excluded from the digital technology itself, they are
also at risk of exclusion from parts of the community and social groupings.

Digital objects in context

Digitalisation is a central part of 24/7 society. Different forms of self-service
technologies have contributed to non-stop information, services and con-
sumption. Self-service technologies could be defined as everyday technolo-
gies because they are used for everyday practices that need to be done
repeatedly. Through the implementation of these digital solutions, the con-
sumer is promised more accessible and easy services. During interviews and
go-alongs, participants talked about and demonstrated to us the self-service
technologies they used: online shopping and booking services, self-service
kiosks, self-scanners and checkouts of various kinds, etc. During the go-alongs
we came across self-service technologies that the participants on the other
hand either could or even did intend to use. This might be, for instance, at
a hamburger restaurant which had a self-service kiosk with a touchscreen
display, low-contrast text in small fonts which was unreadable by the visually
impaired, and card readers that could not be reached by wheelchair users.
Unusable self-service technology of this kind was perceived as annoying or
sad, and at times hilarious. But as long as there were other options available
(such as a manned cash register at the restaurant), this was not described
as an actual obstacle or hindrance to independent living. When participants
pointed out inaccessibility and hindrances during interviews or go-alongs,
was in situations where the use of self-service technology was the only
available option, or when the use of this technology was hindered by obsta-
cles in the physical environment.

To understand how disabling barriers are constructed in everyday situa-
tions where the use of self-service technology has become imperative, we
present three ethnographic examples. The first illustrates how online shop-
ping may be obstructed when a parcel is delivered to a post office with an
inaccessible entrance. The second and third examples illustrate how
self-service technologies and a reduction in staff can disable and limit
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independence and participation in settings where participants were formerly
self-sufficient.

Online shopping is open and available at any time: all sorts of things can
be ordered and paid for . One of our participants stated that digitalisation
had helped him and many other people with disabilities, but there were
still some issues that needed to be dealt with. He felt that online accessibility
issues were handled quite quickly and there was ongoing improvement. By
contrast, he said, the built environment ‘hardly ever changes’ During the
go-along he showed us the entrance to his local post office where parcels
ordered online were to be picked up. The post office was situated on the
first floor of a building without an elevator. To reach the parcel collection
counter, one had to climb a steep staircase. While a ramp to push strollers
had been installed, it was far too steep for wheelchair users. The participant,
who was a wheelchair user, said that inaccessible entrances were no surprise
to him: they were more or less part of his everyday life. He could handle
this by simply opting out of using inaccessible entrances as long as other,
accessible, options were available. But, when it came to collecting his parcel,
it was different. He had no choice but to use the post office entrance. Angry
and upset that it was inaccessible, he said, ‘parcel delivery is a community
facility which should be accessible for everyone’. On the wall beside the
staircase, not visible from the entrance, was a sign asking: ‘Do you need
help to get up the stairs?, followed by a phone number. The participant
found this provoking. He refused to ask for help to be pushed up the stairs
in his wheelchair. Instead, he called the number (which had been noted for
him by an assistant) and then waited in his car for the parcel to be delivered
to him by the post office staff. Although the means for online shopping
were usable and accessible, the obstacles of the built environment still
created barriers and hindrances.

As the two next ethnographic examples will show, obstacles and hin-
drances are also constructed in everyday situations where the use of
self-service technology has become imperative since other options are no
longer available.

As several participants pointed out, the self-scanning and self-checkout
machines at grocery stores are not always universally designed, which makes
grocery shopping hard or even impossible when the manned cash registers
are closed. One of the participants recounted an incident that occurred at
her local grocery store. The woman used an electric wheelchair scooter. She
would put her groceries in the small basket attached to the scooter and
take them to the check-out which had a human cashier, where it was easy
for her to place the goods on the conveyor belt. She could not use
self-checkout as she could not scan the goods and put them in a basket
whilst sitting on the scooter. One evening, she said, she went late to the
grocery store to buy some fruit and yoghurt for breakfast the next morning.
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When she went to the checkout, she discovered that all the manned services
were closed, and only self-checkout was open. Instead of managing the
process independently like the other customers, the woman would now have
to get help from the only staff member monitoring the self-scanners. She
felt this was discriminatory, saying: ‘I have the same democratic right as
everyone else to get to shop all by myself’ She decided to leave the store
and the groceries. But even to leave she needed help from the staff to get
out, because you had to scan a valid receipt to open the exit gate. She left
the store enraged, feeling that she didn’t ever want to go back.

New barriers and obstacles can also emerge in life arenas and contexts
where self-service technologies are installed to improve availability and
usability. Another woman described how the installation of a digitally-operated
security revolving door at the gym made it impossible for her to carry on
with daily exercise. She visited the local gym regularly since she needed to
be physically strong to manage as a wheelchair user. The location of her
gym was perfect since it was close to her workplace and she could go there
after work. Things changed once the revolving door was installed. Although
the opening hours of the gym were extended, she could no longer go after
work as the manned reception desk now closed earlier, and the gym could
only be entered by scanning a member card at the revolving door. As the
participant told us, and then demonstrated during the go-along, that entrance
was inaccessible for her. The revolving door in itself would have been man-
ageable, although it was narrow and could only barely fit a wheelchair. What
made it impossible for her to enter were the steps leading right up to the
revolving door, and also that the entrance from the street was not fitted
with an electronic door opener. She found it upsetting that the accessibility
that had once existed was now gone. From being a regular at the gym for
many years, she now felt excluded and discriminated against. She was con-
sidering filing a discrimination complaint, and at the same time she was
trying to figure out where and when she could now go for her regular
workout.

As illustrated by these three ethnographic examples, emerging disabling
barriers cannot be understood or explained solely by the inaccessible design
of the self-service technology. Although self-service technology which is not
universally designed can become an obstacle in itself, disabling barriers
become evident and inevitable when the accessible alternative - a manned
entrance or service delivery option - is closed. Then, when the use of
self-service technology becomes imperative, its design becomes crucial for
participation and independence. But even if the self-service technology were
universally designed, it could not compensate for existing obstacles in the
physical environment, such as a staircase. Inaccessibility and accessibility are
constructed in a specific context and within the interaction of digital and
physical objects, built environments, technical aids and people (Hedvall 2009).
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As illustrated by the ethnographic examples, either accessibility or inacces-
sibility can be categorised as digital, physical or social, since the aspects
coincide with specific contexts. To understand the disabling barriers of the
digital age, therefore, it is imperative to bring together digital technology
studies and disability studies.

Conclusion

Society is changing rapidly and technological solutions such as smartphones, loT
and Al are central parts of this change. Self-service kiosks and other self-service
technologies, in particular, demand such technologies. This is an example of the
widespread diffusion of digital technologies that, according to Schaefer et al.
(2018), characterises the digital age. This is an age in which traditional work is
increasingly digitalised and customers are expected to fulfil the role of indepen-
dent service producers. By bringing together growing scholarly interest on how
society changes with new digital technologies and research on digital divides
and barriers in the everyday lives of disabled people, this article argues that a
new perspective is needed to study the digital society.

First, a central perspective from the theoretical study of the digital age
is to understand how different technologies converge into/with digital tech-
nologies (Jenkins 2004; Olawuyi and Mgbole 2012). Much of the rapid trans-
formation towards the digital age occurs through the digitalisation of ordinary
analogue technologies. In this process, new digital objects emerge in various
social contexts. From the empirical examples in this article, it becomes clear
that changes that appear insignificant at first sight can have a substantial
impact on the daily lives of people with disabilities. In this way, it is the
convergence of technologies that needs to be understood in new ways.
Digital objects not only introduce new opportunities in everyday life, they
can also bring new losses. Things that an individual could do independently
may disappear with the convergence of technologies, rendering the individual
less autonomous.

Second, it could be argued that theories about the convergence of tech-
nologies are relatively blind to the disability perspective, and there is a need
to develop them further. It is within the convergence process itself that new
disabling barriers emerge (Mairs 2007; Macdonald and Clayton 2013). The
empirical examples in this article suggest that when older technologies are
brought together with digitalisation processes, both old and new barriers
may arise. Some of these barriers are new - as, for example, the inaccessible
design of self-scanning services. Others transfer old barriers to new places
- as, for example, in the entrance to the post office from where online
shopping must be collected. The theoretical study of the digital age is central
to understanding the processes around the digital transformation of society,
but these theories need to be reframed in the light of disability theory.
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Third, the digital divide helps us to understand the uneven distribution
of digital technology in society (van Dijk and Hacker 2003; Warschauer 2003;
Watling 2011), but understanding of the digital divide itself must be devel-
oped in relation to the new digitalisation processes discussed in this article.
It could be argued that it is crucial for digital technology to have inclusive
and accessible design (Watling 2011; Macdonald and Clayton 2013). Some
of the barriers presented in our observations relate to seemingly minor
problems: touchscreen displays, low-contrast text in small fonts, card readers
that cannot be reached by a person in a wheelchair. But it is also clear that
some barriers emerge from other contexts, such as the entrance to the post
office at the top of a staircase, or the absence of direct service staff. Such
barriers have only indirect connections to digital technology, but become
important in the digital society. If the digital divide is to be understood in
the digital age, it needs to be broadened and to make use of theories in
the field of the digital age.

By bringing these theoretical fields together and developing them in
relation to empirical data, it is possible to develop a new understanding of
how the heterogenous group of disabled people, with large individual dif-
ferences, tackle digital technologies (cf. Johansson 2019). This new knowledge
is useful when designing and implementing digital objects in a specific
context. Instead of going into the digital age with a widening digital divide,
it becomes possible to examine how digital technology can contribute to
participation and social inclusion, and to make new lifestyles accessible for
a larger part of the population.
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