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Abstract

Along with the progress of digitalization, it
becomes essential for everyone to use digital means at
every corner in society. At the same time, the potential
disadvantages of not being able to use digital services
have increased. This paper, by focusing on the elderly
as one of the central concerns in the digital divide
discussion, studies the elderly’s technology acceptance
through a comparative study of two countries. Denmark
and Japan are chosen as subjects of the study, which
have similarly advanced IT infrastructure but
significant difference in IT utilization among the elderly.
The comparative analysis shows that reasons why the
elderly do not use IT are very different, but three key
aspects are identified as essential drivers of IT use. That
is: advanced usability, informal supporters, and
external mandate. Our work identifies findings within
the current digital divide discussion and provides
implications for the future inclusion strategies of the
elderly.

Keywords: Technology Acceptance, Inclusion, Senior
IT usage

1. Introduction

Information technology (IT) has significantly
gained its position in our society as IT is becoming more
and more integrated into our daily life. In developed
countries, online administrative procedures and
digitization of public services at the political level have
been promoted in the last decades under the principle of
“Digital By default” (Schou & Pors, 2019; UK Cabinet
Office, 2012). IT has become an important building
block of our society in areas rooted in daily life such as
the introduction of national identity cards due to the
progress of e-government, bank transaction, online
shopping, smart homes, etc. In our information
societies, the choice for not using digital solutions
becomes limited.

Among varied age groups, the elderly is regarded
as a group following behind in using IT and being less
benefiting from IT in general. The ratio of IT utilization
is lower than average across nations. Twenty years ago,
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there was no outstanding disadvantage for the elderly
not to use IT. However, along with the development of
e-government and digital society, it has become of
critical importance for the elderly to utilize IT freely in
their daily life. Our current concerns about the digital
divide will be invalid in near future, as it will not be
enough to overcome the divide. It will be indispensable
for the elderly to be proactive in IT use, and it will be
unavoidable for our society to consider active social
inclusion that prevents any groups of people from
isolation in the digital society.

Concerning about the elderly, the use of IT has a
potential of bringing them more benefits (Delello &
McWhorter, 2017). By being able to collect and control
their own information, and utilize electronic solutions,
the elderly will be able to receive appropriate living
support, achieve social participation, and enhance
independence (Schou & Pors, 2019). By using IT
communication tools, the elderly can easily connect
with family and friends, which could reduce social
isolation. By using healthcare tools, the elderly can
benefit by understanding their health in an increasingly
computerized healthcare system. By using various
digital tools, the elderly increase their quality of life
(QoL). In the digital society, it is an urgent task for all
generations to overcome the digital divide by acquiring
ability of using digital devices proactively and utilizing
digital services and devices at their autonomous will in
an appropriate manner.

By comparing two countries Denmark and Japan,
this paper studies the elderly’s technology acceptance.
The two countries have several similarities, such as high
economic standard, and social challenges such as
declining birthrate and increasing aging population.
Regarding the aging population, the elderly (65 years
old and over) are 29% in Japan and 20% in Denmark,
which are the 1% and the 14™ of the most aging societies
in the world (Population Reference Bureau, 2021). In
addition, the Internet infrastructure is similarly
advanced in the two countries. According to OECD,
mobile broadband penetration is highest in Japan
(187,1%) and the fifth in Denmark (138.9%) with
subscriptions per 100 inhabitants (OECD, 2022). The
2020 UN E-Government Survey shows that the two

Page 1859



countries ranked in the highest rating class of the
penetration of E-government, where Denmark ranks the
1*t and Japan ranks the 14" (United Nations, 2020).

While the two countries enjoy similar economic,
demographic, and technological conditions in society,
one clear difference is the digital utilization rate among
the elderly. Regarding the national statistics, there is a
big difference between the elderly’s IT usage; 97% in
Denmark (Danmarks Statistik, 2021) and 53.9% in
Japan (MIC, 2020a).

Interestingly, when it comes to digital divide,
previous research has focused on sociodemographic
aspects such as age, and socioeconomic aspects, and
only limited research has been done on other reasons.
Inspired by the interesting similarities and differences of
the two counties mentioned above, this paper aims at
clarifying untapped factors that promote or hinder the
use of IT among the elderly through a bilateral
comparison of the two counties, beyond age related
determinants.

The structure of this paper is as follows. The next
section describes our research design, and section 3
gives an overview of related research and the current
state of IT use among the elderly in Denmark and Japan.
Then, analysis and discussion follow in section 4 and 5.
Section 6 presents our conclusion.

2. Research Methodology and Data
Collection

To clarify the untapped factors that promote or
hinder the use of IT among the elderly, we compare
Denmark and Japan which have similar economic,
demographic, and technological conditions in society,
but different digital penetration rate among the elderly.

For the purpose, this research uses three different
data sources (See Table 1). The first is national reports
and statistics. More specifically, the paper reviews the
latest official IT usage survey reports published by
Denmark (Danmarks Statistik, 2021) and Japan (MIC,
2020a). In addition to related academic literatures
publicly available reports, historical official data, and
data from private research institutes are collected to
complement a few lacking data such as Japanese
citizens’ SNS usage. Lastly, our original ethnographic
field observation and qualitative interviews were
conducted, not only to investigate our research question,
but also to confirm and explore specific factors of the
trends that were revealed from the reports, statistics, and
literature reviews.

Our investigations were conducted from November
2021 to February 2022, with total 10 seniors (aged 65+).
The subjects were recruited through “word of mouth”
within the author’s social network. It covers a total of
781 hours field data, which is equivalent to three days

for each subject on average. The data were collected
mainly at the subjects’ home and around, where the
author followed and interacted with subjects focusing on
their IT use, through observing their behavior and
asking questions for clarifications of their behavior such
as “Why did you use X instead of Y?”. The interactions
were made in their native language (Danish or Japanese)
depending on the subjects.

The major reports and statistics

Denmark | It-anvendelse i befolkningen - 2022
(Danmarks Statistik, 2021) and related reports
and literatures

Japan Communications Usage Trend Survey 2020.

(MIC, 2020a), General Mobile Trend Survey,
2020 (Moba-ken, 2022) and related reports
and literatures.

The original field data

Denmark | Subject L, Female (72) 80 hours

Subject K, Male (78), 80 hours

Subject I, Female (69), 76 hours

Subject E, Female (74), 73 hours

Subject S, Male (81), 84 hours

Subject W, Female (78), 83 hours

Subject D, Male (77), 71 hours

Subject E, Female (73), 74 hours

Subject S, Male (72), 80 hours

Subject M, Female (68), 80 hours

Japan

Table 1. Collected data in the study.

For the general analysis of the comparative study

between Denmark and Japan, the mixed method
(Greene et al., 1989), is used. The mixed method is used
as qualitative and quantitative data are complementary
to each other to understand determinants of the elderly’s
IT usage as previous research indicated “unravel the
exact meaning of the positive outcome is a key to
understand determinants of IT use (Nichaves &
Plattfaut, 2014)”. The genuine determinants cannot be
revealed by quantitative analysis alone, qualitative
research can “provide us with extensive explanation for
why some IT users obtain more beneficial outcomes
than others.” Based on the obtained data, the reasons
that promote and hinder the elderly from using IT in
their daily life are to be analyzed.
For the ethnographic data analysis, the KJ method
(Scupin, 1997), a categorization method for finding
patterns through sorting and integrating, is used. More
specifically, determinants of the elderlies’ IT usage are
identified, sorted, and categorized to groups.

3. Related research and status

The elderly’s IT use generally tends to be by far the
lowest compared to other age groups (United Nations,
2020). This tendency has been called “the aging
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populations and age-related e-Inclusion constitutes
fundamental global challenge (Nichaves & Plattfaut,
2014)”. A consensus that the elderly people are often
more reluctant to accept a specific technology seems to
be accepted in our society. The most discussed reasons
are sociodemographic and socioeconomic determinants,
which indicate the limited use of IT is caused by the
influence of social and economic reasons such as age,
gender, education, and income. In addition to the
physical and mental capability, the elderly are
considered also in lacking general interests towards IT.

3.1. Sociodemographic determinants

The previous research shows sociodemographic

perspectives, which deal with age, education, and
gender, has been regarded one of the key factors that
hinder people from adapting IT. The research emphasis
on declining physical disabilities of the elderly, such as
low vision, cognitive disabilities, and motor skill
limitations (Becker, 2005; Kurniawan & Zaphiris, 2005)
as causes for not using IT. The problem of audiovisual
deterioration is enforced over time, and physical
challenges such as inability to control touch panels on
smart phones and tablets due to dryness of aging fingers
(Alvseike & Brennick, 2012) also exist. In addition,
among the elderly, there is also a strong tendency of
avoiding new challenges (Morrison & Barnett, 2010).
Their ability to learn something new and to remember
the manipulation of a new system might impede the
elderly from stepping forward. The new challenge is
often accompanied by failures and time loss, which the
elderly are less fond of.
The tendency to limit IT use due to age determinant has
also been recognized both in Denmark and Japan. In
particular, earlier investigations of the national survey
by the Japanese Ministry of Internal Affairs and
Communications (MIC) in 2006 (MIC, 2006), showed
that the influence of age was one of the prominent
critical determinants. The survey showed that the
average usage of IT among 10-40 age group is over 90%
while that of 60°s age group is 26%. A later survey
published by MIC in 2020 (MIC, 2020a), showed that
the gap is narrowing but IT usage among the elderly is
still relatively low with 53.9%. IT use for 60-69 age
group was 87.9 %, 59.6% for 70-79, and 25.6% for 80+
age group, and the usage of the accumulative 75+ group
is 35.9%. On this matter, a Danish IT usage report in
2021 (Danmarks Statistik, 2021) showed that the IT
usage of 65-74 age group is 98%, 75-84 is 86% while
the average of all ages is 99%. Among 65 -74 age group,
they use internet on daily bases (98%), use social media
(63%), internet banking and mobile banking services
(89%).

If the largest factor hindering the elderly from using IT
is the deterioration of physical and cognitive abilities,
the current Danish elderly’s IT usage can hardly be
argued. More interestingly, in the Japanese national
survey (MIC, 2020a), the only identified reason related
to deterioration of physical and cognitive abilities was
“difficult to read letters (Male 6.6%, Female 7.5%)”. So
far, these national surveys indicate that the age
determinant could be rather weak evidence to explain
difference among the seniors’ IT usage at least in the
subjected two countries.

3.2. Other determinants

The previous research shows that common barriers
to use technology except sociodemographic reasons,
include social, cultural, personal, and material
motivational reasons (Scheerder et al., 2017). For
example, a general lack of interests in IT (Cohen-
Mansfield et al., 2003), lack of usability (Morrison &
Barnett, 2010) have been discussed although limitedly.
Scheerder argued that the seniors do not use IT because
they do not want to or do not need it (Scheerder et al.,
2017), thus, to understand the current digital divide, “a
shift is needed from a focus on binary Internet access
(1t level digital divide) and Internet skills (2™ level) to
the beneficial outcome (3™ level).

The elderly often point out that the Internet is not
needed in their current lifestyle, and they do not see any
extra benefits, when comparing the advantages and
disadvantages. According to the Japanese national
survey (MIC, 2020a), the top four reasons for not using
IT were; “no need to use (70.4%)”, “not knowing how
to use (26.8%)”, “No one teaches me (12.7%)”, “costs
money (8.2%)”. On the fifth sociodemographic reason;
“difficult to read letters” follows. Another Japanese
survey (Moba-ken, 2022) supports this view, in which a
72-year-old man commented, "You might say I can send
an e-mail. But I can write a letter with a pen, thus I don't
need to use e-mails. I can fill out tax documents at the
counter of the tax office instead of going online."

4. Analysis

Based on the various collected data, this section
examines what kind of factors promotes and hiders IT
usage among the elderly. The examination is conducted
based on three factors inspired by previous digital divide
and comparative study literatures (Igari, 2014), which
are: (1) institutional, (2) technologies, and (3) social
aspects.
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4.1. Why the Danish elderly use IT

The elderly in Denmark are actively using IT as an
integrated part of their daily life. There were a wide
variety of usage scenarios, such as checking the balance
of a bank account, reading emails from the government,
making digital payments when buying bouquets on the
street, and transferring pocket money digitally to
grandchildren (Danish Ministry of Finance, 2018). The
global pandemic has also had a major impact on the
digital use of the elderly in Denmark as the pandemic
limited interactions with other people. As a high-risk
age group, the elderly stopped going out, which
promoted widely online banking (Bersen (News Paper),
2020) and online shopping. For example, compared to
2016, the online payment rate among the senior age
group 65-74 and 75-89 increased by 25% and 65%
respectively (Tassy & Nielsen, 2020).

In Denmark, one of the first reasons for using IT is
that it is indispensable. In addition to the compulsory
public e-mail service, wide varieties of public services
closely related to everyday life, are digitally offered
(Igari, 2014; Meyerhoff Nielsen, 2016; Yasuoka et al.,
2022). Danish citizens use online services because
convenience is ensured while other options are limited.
They fulfill obligations as Danish citizens by “checking
emails from the government and registering tax online”
and enjoy daily life by “buying theater tickets, ordering
meals and checking the balance of the bank account”
(Subject L).

4.1.1. Institutional As a national policy, the Danish
government has been continuously promoting e-
government policy since the 1990s (Ministry of
Research and Information Technology, 1995). After
several policies were published in 2001 (Digitale
Taskforce, 2002), 2004 (Den Digitale Taskforce, 2004),
2007 (The Danish Government, 2007), 2011 (The
Danish Goverment, 2011), 2016 (Government, 2016),
and 2018, the latest strategy is called “Denmark’s digital
strategy — together with digital development” was
published in 2022 (The Ministry of Finance, 2022).

In relation to the digital inclusion, the most
prominent milestone was set in the autumn 2014. A few
years back, in 2012, the Act on Public Digital Post was
enacted, which forces all citizens over the age of 15
years and all businesses to have a digital letter box
(Digital Post) for receiving and sending digital messages
and documents to public authorities, instead of paper-
based letters through traditional postal service
(European Commission, 2019). By 2014, the reasons
not to use IT had become limited and it became a
national obligation to use Digital Post and receive
various services digitally. Thus, there is only limited
options not to use IT regardless of their age, or
disabilities. Although it is possible for citizens with

special needs such as mental illness or dementia to apply
for an exemption, to use digital is a duty for most
citizens.

According to the Danish Agency for Digitalization,
in 2017 (Kampmann, 2017), which was three years after
Digital Post became mandatory in 2014, 90% of citizens
used Digital Posts while 10% were exempted from using
the service, and received conventional postal service.
Although some citizens forgot to check digital letters,
this is hardly the case with the elderly. The most delayed
age group of this matter was 15-17 years old with 14%,
which are higher than the group of 85 years old and over
with 7.1%. Looking into other age groups, 65-74 years
old is 1.8% and 75-84 years old is 2.7%, while 18-24
years old is 5.7% and 25-34 years old is 4.8%. The data
clearly shows the elderly are more competent to use the
Digital Post, which indicates that the public digital
service is noticeably accepted by the elderly.

It should be mentioned that some EU initiatives also
influenced Danish strategies. Particularly, the e-
Inclusion strategy was a key for senior inclusion (EU,
2006). By focusing on e-Accessibility as a technical
axis, the strategy presented the future society as a place
where no EU citizens are left out from the IT society. A
concept of e-Inclusion strives to reduce regional
disparities so that IT can be accessed regardless of
disability or age.

4.1.2. Technologies Both private and public IT
used in Denmark have been highly evaluated with high
user satisfaction (Danmarks Statistik, 2021; European
Commission, 2016). A reference architecture and
coherent user journey that consist of multiple online-
services were considered in the development of the key
public services (Danish Ministry of Finance, 2018). The
results were shown in the key public digital services
such as Digital Signature, Citizens’ portal, Digital post,
which are used integrated by citizens’ daily life
(Danmarks Statistik, 2021; Meyerhoff Nielsen, 2019;
Yasuoka et al., 2022). The mentioned digital services
are not only for the digital natives but also for wider
generations including the elderly. For example,
Borger.dk, the comprehensible citizen portal launched
in January 2007, a single Internet entry point to the
public sector’s information and eService to citizens,
which currently contains more than 2,000 self-services
solutions and accommodates more than 4.9 million
visits per months (European Commission, 2016). The
portal was re-designed in 2012 with more intuitive user-
interface, personalization function (The Danish
Goverment, 2011), and the portal user surveys shows
that 92 % of the users are satisfied or very satisfied with
the Borger.dk, and 93% of the users feel confident using
the portal (European Commission, 2019).

Similarly, a fintech app, MobilePay, which
provides instant payment transaction service on mobile
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devices became popular within a few years in Denmark
(The Ministry of Finance, 2022). Launched in 2013,
initially, MobilePay allowed individual app users a
small payment transaction between individuals, and
gradually expand to small and medium-sized enterprises
in stores and online shops. According to the official
website of MobilePay (Mobile Pay, n.d.), the number of
users reached to 4 million in 2017, and the transactions
has grown to 100 billion Danish kroner with 140,000
store registrations in 2019. Since the population of
Denmark is 5.8 million, almost all citizens over 15 years
old who can hold a bank account are the users. This
number indicates how the Fintech service has permeated
to the society (The Ministry of Finance, 2022).

The success of high usage among wider age groups
can be rooted to its unique design principles. Danish
basic digital services and IT are designed through user-
centered approaches by understanding, investigating
and including citizens and their use contexts.
Scandinavia has a long history of participatory design
(Ehn, 1992; Simonsen & Robertson, 2013), which
involve users in the early process of system design and
development since early 1970s. As a result of 50 years
practice, the system development style that a wide
variety of experts and end users are included became
common practice, and system design incorporating
diverse perspectives has been widely promoted. This
tradition has provided a profound impact on the public
as well as private IT development process on digital
services and apps. Current digital service projects
always incorporate sufficient on-site understanding
through field research, utilization of regular feedback
from potential end-users, and iterative improvement
through interaction with potential users, regardless of its
project characteristics. System development with
participatory design provides better usability and
acceptance among the end-users in Denmark.

4.1.3. Social aspects Even if usability is improved,
digital tools and services could become difficult to use
especially for the elderly. In some cases, in contrast to
digital natives, the elderly have less instincts about how
to use IT. In our field investigations, three seniors
mentioned they sometimes do not know how to use a
new app. Subject L said, "I often forget my password
and my son gets angry with me," and Subject E
mentioned "I'm afraid that the functions of this app will
change after the update, so [ waited for my son to do the
update." In addition, our subjects’ stories indicated that
often young family members, spouses, and friends, can
help the elderly, such as "my wife teaches me (Subject
S)", "my children give instruction (Subject I)", and "my
grandchildren added apps and taught me how to use it
(Subject L)". Interestingly, everyone had a few personal
solutions if they didn't know how to use it.

Several studies also indicate that the elderly utilize
support programs of local senior groups or NPO
services (Danish Ministry of Finance, 2018). There are
relatively large senior organizations in Denmark, which
collaborate with local libraries to hold digital cafes on
weekly basis. If some don't know how to access or how
to use digital services or devices, they can learn it by
participating in a café session.

4.2. Why the Japanese elderly use IT?

It is widely considered that the Japanese elderly are
lagging behind in IT use. As if enforcing the notation,
the official report and available literatures also illustrate
an image that Japanese elderly hesitate to use IT in daily
life (Igari, 2014; MIC, 2020a). However, the collected
data indicates a different image of IT usage among the
elderly. Most interestingly, the surveys on mobile/smart
phone usage show an opposite tendency, with a
considerable and extensive use in their 60s (89.3%) and
70s (78%) (Moba-ken, 2022). This clarified that the
elderly in Japan uses mobile/smart phone widely while
they are not regarded IT users in the public survey. It is
clear that the Japanese elderly utilize IT integrated into
daily life although the practice of IT use is different
from that in Denmark.

4.2.1. Institutional The Japanese Government has
been continuously promoting e-government since the
1990s as national policies (Igari, 2014; MIC, 2006).
Although the government introduced semi-mandatory
IT systems, such as the Basic Resident Registration
Network System (Juki Net), citizens’ digital ID (Juki
Cards), the e-Tax, and MyNumber (eID) system, It met
strong resistance (Jihyun, 2016; MIC, 2020b). Filling
the gap of the digital divide has been one of the priority
areas in Japanese strategies the last 15 years. Aiming at
promoting the IT use among the elderly, the Cabinet
Office proposed a user centered IT strategy in 20006,
describing a IT society where anyone could have the
benefits of IT anytime and anywhere by 2010. In
response to the strategy, the Ministry of Internal Affairs
and Communications (MIC) also launched U-Japan
Policy 13, which coordinated the previous policies for
the realization of a ubiquitous internet society.

In 2001, aligned with the national policies, IT
Training sessions for the elderly were offered as a part
of public IT promotions in all 47 municipalities. A
workshop was held to help building IT competencies
among the senior citizens. The core purpose was to
improve the penetration rate of personal computers for
the entire population, and this scheme was evaluated
highly as it helped to increase the number of IT users
and to pay attention to new information technology.
However, the contents of the IT lectures were mainly to
use administration tools such as Word, Excel, and
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Website design, which was far from what the elders’
interests. After one year trial of the nationwide IT
Training sessions, the activities were passed over to the
local volunteers’ hands and often faded away although
many municipalities acknowledged the importance of
continuous efforts.

Japanese seniors are considered non-active IT users
in daily life while Danish seniors use public digital
services and daily necessity digitally. Japanese elderly
rarely use public digital services online, because of their
limited varieties of digital services offered by Japanese
authorities (Jihyun, 2016; MIC, 2020b). In addition,
unlike Denmark, traditional face-to-face services such
as desk counter services and paper documents
submission at municipality city offices have been
offered continuously and simultaneously. Japanese still
have the wider physical public service options without
using digital means, parallel to the limited digital
services.

For example, although the online tax declaration
system, e-Tax were introduced in 2007, traditional paper
hand-in has also been allowed. Consequently, even five
years after the e-Tax system introduction, only 43.7% of
private and 65.4% of corporate users used the digital tax
declaration, and in 2019, the proportion were slightly
higher but still law with 59.9% and 87.1% respectively
(National Tax Agency of Japan, 2019). There was no
urgent need for citizens to use the e-Tax system as the
familiar paper declaration was still valid. Japan does not
yet have the compulsory force of having to use IT in the
public social service as seen in Denmark. Regarding the
institutional matters, two subjects (M and S) asked the
author to support applying for the public digital services,
MyNumber.

4.2.2. Technologies Similar to Denmark, Japanese
elderly use IT as it is easy to use. Although Japanese
elderly’s limited usage of public digital services, some
are remarkable active digital users in other domains
such as entertainment, hobbies, and communication. For
example, many elderly use LINE, which has a combined
functions of Facebook, WhatsApp and Messenger, and
is the most widely used digital communication tool in
all age groups including the elderly. LINE is unique as
it is used not only for one-to-one communication but
also for closed group communication, which creates a
unique SNS like position in Japan. LINE specializes in
communication between more closed communities and
individuals, and is wused non-anonymously like
Facebook in Japan. The number of LINE users is higher
than Facebook in all generations. According to the
survey (Moba-ken, 2022), LINE is used by most people
in their 60s and 70s (76.4%, 69.0% respectively), and
the corresponding Facebook user are 23.9% and 19.9%.

In addition, the elderly use quite a few apps and IT
services on smart phones, many of which are popular

among other age groups. Subjects S uses an online shop
app frequently as “It is easy to find and purchase what I
want with one click”. Subject E and Subject M are
frequent users of Spotify, news, a recipe app, a transport
routing app, and a trade app. One of them was an Al
integrated app which detect flowers and insects by
capturing them in camera images and show details from
the types, scientific explanations, and characteristics of
them. “They are provided by popular IT startups that are
well known as mass hirings of UX designers (Subject
D).” Subject M downloaded some "game apps by
myself that my grandchildren wanted to play.
Sometimes I play them as well".

4.2.3. Social aspects Many elderly in Japan has
used mobile phones for more than 20 years, and shifted
to smart phones recently. The survey (Moba-ken, 2022)
shows this shift was initiated as a strong influence
through recommendations by their close families. This
tendency was supported by our study such as "When my
daughter visited me, we bought the latest iPhone, which
she set up (Subject M)" "My friend recently changed to
a new iPhone, so I like trying the latest too (Subject S)”

There is a clear tendency of receiving support and
inspiration through close relations. Technical support by
their family seems to be one of the major influencing
factors in the seniors IT use in Japan. "I wanted to
change to a new model (smart phone) for months but
waited until my daughter visited me. Because my friend
told me it was very stressful to shift from one to the
other, which took her a week. We went to buy it together
last week (Subject M)”. The comment showed the initial
setup was still a big challenge for Subject M. Similar
stories of getting help from a grandchild or son-in-law
were mentioned by others (Subject E, D and W).

In the survey (Moba-ken, 2022), 58% of men and
73% of women answered that they ask for help from
their children, and grandchildren, or spouses (28%)
while the third party supports such as the IT community
were limited (appx. 20%). Regarding a help from third
party, 47% of men and 48% of women used to visit the
mobile phone retailer shops to make inquiries, instead
of searching information on the internet (39%, 27%).
Since the personal services at mobile retailer shops
became limited due to an enactment of the privacy law,
family supports became a single major support channel
for the elderly for years.

Our field investigation indicates that the elderly’s
close friends at the same age group also play a key role
in their IT use. Although technical support might be
limited, some subjects’ stories show that their friends
were triggers for their IT use. A comment of Subject M
“I reply to many messages per day. Today, I probably
talked to more than 20 friends", indicates she is an active
communicator. Subject M also mentioned strong
influence from her friend. “I wanted to download an app
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which tells me the types and characteristics of flowers
and insects by capturing them with the camera, but I
didn't know how to find the app, so I asked my daughter
to install it on my phone” (Subject M).

Japanese seniors use IT triggered by curiosity, their
friends, and their close relatives. The elderly are curious
towards things they are passionate about, they are
aspired to use the same apps as their friends and their
hobby groups. They also want to catch up and be a part
of the trends among friends and relatives. On the
contrary, the IT lectures, which were once implemented
all over Japan as the impact of the national strategy,
seem to be limited as only one subject (Subject W)
mentioned about Excel.

5.Discussion: Needs and Motivation

Previous research often insist that the elderly have
huge disadvantages and suffer from digital divide.
However, our investigation has provided other
viewpoints of the IT wuse among the elderly.
Investigating the seniors’ IT use from their current
behaviors and interaction with the social environment, a
few common keys were identified. In this section, we
discuss the three top motivation factors to why the
elderly use IT. They are; advanced usability, informal
supporters, and external mandate.

5.1. Advanced usability

The elderly are likely to experience a decrease in
cognitive, functional, and motoric impairments and
memory declines (Kurniawan & Zaphiris, 2005), which
make it difficult to use IT such as controlling mouse to
scroll down (Hawthorn, 2000), clicking links (Ellis &
Kurniawan, 2000), and memorizing previous activities
(Meyer et al., 1998). However, the elderly could easily
access IT services and apps regardless of normal aging
impairments when the IT systems offer high usability
and great user experience (Becker, 2005) as the high
usability of digital service could extend human abilities
while hiding technical complexity behind the scenes.

For achieving high usability, some countries have
enacted a law with clear guidelines on accessibility and
usability. Denmark’s “Agreement on the use of open
standards for software in the public sector” (DIGST,
2007), is compliant to the World Wide Web
Consortium’s Web Content Accessibility Guidelines
(WCAG) (W3C, n.d.) as mandatory, while the Japanese
accessibility law is voluntary. In addition, 10 usability
heuristics (Hertzum et al., 2011; Nielsen, 1993), which
is originally for user interfaces, are also widely
implemented in developing IT services and apps. Some
IT services might be difficult for the elderly to use
intuitively at first hand while digital natives face no

problems. However, by achieving high usability such as
consistency, visibility, and learnability, IT services and
apps could become more accessible and easy to use for
everyone and promote more use among the elderly as
well.

In Denmark as well as an influence of EU digital
strategy, the high standard usability of public digital
service is mandatory by law (Meyerhoff Nielsen, 2016).
This is because the public digital service is integrated
into their daily life, and the service must be efficient. As
a result, the service usability are improved, which
contributed high usage of digital service (Danmarks
Statistik, 2021). Once Danish senior citizens try to use
IT, they get accustomed to the functions. Due to the high
usability, they keep using the services without hustle.

Some Japanese public digital services halted shortly
after their introduction due to low usage rates. Although
arguable, some services are difficult to use even for the
younger age groups (Comment by Subject D), and
naturally was not widespread. On the other hand, some
services were widely accepted by all age groups
including the elderly due to their excellent usability.
Japanese elderly use LINE but not email, online search
engines through Siri but not direct browser search
(Subjects E, S, and M). There is a clear preference on
digital services and apps among senior users.

IT services and apps which the elderly can perceive
usefulness and ease of use (Davis, 1989; Venkatesh et
al., 2003) became popular. Despite our focus in this
article on the elderly, digital tools with high satisfaction
are to be used by all age groups and any communities,
which indicate that digital tools with universal design
with high usability could be one of the strong
instruments for inclusion in digital society.

5.2. Informal supporters

Previous research stresses the importance of
involving friends, family, and other peers than merely
educating the elderly IT in a classroom or through online
lectures. It is important that the elderly can rely on
someone they trust and get timely support from. Often,
spouses, children and grandchildren act as informal
supporters, while local NPOs and senior communities
may also play similar roles.

A report of Danish citizens’ IT usage (Danmarks
Statistik, 2021) projects a clear image of the elderly in
the country with advanced IT use, which gives us an
impression as if all the elderly in Denmark are mastering
IT. However, in our study, we found that the Danish
elderly are also anxious about the IT society and feel
uncomfortable with the new digital tools. They often
face to the situation that they do not know what to do,
how to use, or hesitant to use. Even in such situations,
the Danish elderly are still privileged as they receive a
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lot of advice and support from families and
communities.

Interestingly, the importance of informal supporters
was similarly identified in Japan. The younger family
members and grandchildren often provide informal
support when they visit grandparents during weekends
and vacations, while close friends provide inspirations
for a new challenge to them. It was clear that the
majority of Japanese seniors are not familiar with Word,
Excel and Website design, which Japanese officials
provided lectures to the elderly in 2000’s. Instead, the
elderly utilize IT for their own interests such as
entertainment and communication with friends.

The importance of informal supporters, who are
reliable, inspirable, and trustful, are indispensable for
the elderly in both countries. All our subjects in our
investigations mentioned close family names as strong
helpers especially when they need to renew devices, use
a service for the first time or update apps and software.
As a matter of fact, when the elderly cannot rely on their
family, alternative is needed. In Japan, the role has been
played by local mobile retail shops until recently and
any substitute have not been found, yet. On the other
hand, in Denmark, NPOs and local senior communities
have become familiar supporters for the elderly and they
provide a digital safety-net.

5.3. External mandate

Current digital society requires the elderly to use IT
as mandate. Or, the elderly sometimes believe that the
use of IT is somewhat obligatory and indispensable. A
few countries such as Denmark and Estonia applied
legal mandate. For example, in Denmark, mandatory
online self-service and digital post initiative were
introduced during 2012-2015, which promoted the
wider penetration and use of digital public services in
Danish society (Yasuoka et al., 2022). Similar result is
seen in a survey of Estonia, where the IT utilization rate
of the elderly is high (Meyerhoff Nielsen, 2017). In
those countries, other means than accessing digital
service do not exist.

Danes are not necessarily free from worries. They
are not different from ordinary seniors, and hardly have
technology superpowers. They try to accommodate with
IT while feeling low self-efficacy and getting support
from those around them. Our field observations also
support this image of the elderly. The subject I stated
that “I do not want to use digital service if possible. |
like to visit a bank counter”. However, because it
became a part of the Danish society, Danish seniors are
under the pressure that no alternative way exits, unlike
the elderly in Japan.

In Japan the exercise of mandate such as stipulation
by law does not exist at this stage. Therefore, the elderly

answered “IT is not needed in our daily life” as the
biggest reason for not using IT in several senior IT usage
surveys (Moba-ken, 2022). Although Japanese socially
agree that it is indispensable to promote and shift to a
digital society and surely include the elderly in Japan, it
fails to show to the elderly clear reasons why they need
digital means and its consequent benefits. Although
some public services are provided digitally, no service
exists so far which is offered only digitally as seen in
Denmark. In addition, some digital services are more
cumbersome than ordinary paper handlings. This
Japanese condition is totally different from the current
public digital service provision in Denmark, where
digital are the only way and the easiest way to access the
public services.

While Japan does not have public mandate to use
IT, social pressure exists. In our investigation, all five
Japanese mentioned their wishes to use IT or obligations
to use IT. They use digital tools and services because
many of their friends recommend them, or their hobby
groups use them as a central communication tool. The
elderly who are actively incorporating digital services
into their daily life often adapt new digital tools because
of their close friends and communities that they value
highly. LINE has prevailed and is used by everyone in
our study, which aligns with several existing surveys
(Moba-ken, 2022), because the elderly were
recommended or felt social mandate, which indicates
that a certain kind of peer pressure motivates them to
acquire digital tools rather than intrinsic needs.

The needs and motivation for IT use in the two
countries are rooted differently as for its institutional
necessity in Denmark and for its social necessity in
Japan. However, it is a certain commonality that
mandate would act as momentum to initiate the elderly’s
IT use.

6. Conclusion

This paper investigated the factors that hinder and
promote the seniors’ IT use through comparative study,
aiming at finding keys to promoting the seniors’ IT use
in society. Two subject countries have similar Internet
infrastructures but have significantly different social
contexts and IT utilization among the elderly. With
cases, this study investigated why Danish and Japanese
seniors use IT, based on the analysis of varied data.

In particular, the study paid special attention to the
factors that promote seniors’ IT use rather than the
hindering factors. The study tried to disclose details
about how the elderly use IT, grasping the usage
situation, and analyzed what factors promote their use.
This approach is largely due to clear mismatch of
statistical data and socially observed practice. It is
statistically known that the use of IT by the elderly is
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not widely promoted in Japan, but their mobile usage is
high and some are known as active users.

Interestingly, our study shows that the elderly in
Denmark are also worried about the IT in society, and
unfamiliar technologies, while the Japanese elderly
enjoy and utilize IT fully integrated into their everyday
life. Our research revealed different images that national
statistics have presented. At the same time, despite the
vastly different socio-cultural backgrounds of the two
countries and it is certain that the practice of the
elderly’s IT use differs greatly between Denmark and
Japan, some commonalities as keys for promoting IT
usages among the elderly, which are 1) high “usability”
to hide technical complexity behind the scene, and 2) the
need of “informal supporters” to provide safe and timely
supports, and 3) “external mandate” to use IT in
everyday life.

In the previous research on digital divide,
sociodemographic and socioeconomic perspective were
mainly discussed as the most influential factors, which
underlines the importance of sociodemographic
variables for technology acceptance. It is no doubt that
demographic determinants are fundamental digital
devide cause, neverthless our study indicates
sociodemographic perspective, such as age, can also be
a minor condition. The seniors tend to use IT aligned
with their social and political condition, and intrinsic
motivations.

It was evident that for some seniors, IT is burden
even if they utilize it in their daily life. However,
integrating IT in daily life is a challenge not only for the
elderly but also for those who are not familiar with IT or
those who are physically and mentally handicapped.
The most interesting finding in the study is the fact that
many people use IT, but keep ambivalent feelings to
modern technologies. Despite such complexity, when
the elderly can obtain beneficial outcomes, they can and
will use IT.

Our study offers practical implications for
improving the seniors’ IT usage and identifies future
research directions. The main implication is importance
of externalizing the recognizable consequence of IT use
(Scheerder et al., 2017). A motivation among the elderly
such as “want to talk to friends”, or “want to complete
the official documentation procedure without hustle”,
have encouraged the IT acceptance.

In this study, varied data were collected and
synthesized for analysis from different sources. Since
the volume of the qualitative inquiry is limited, it is
undeniable that the responses potentially are biased.
Further quantitative investigation will be needed to see
general trends of our findings. As a next step, this
research will proceed with analysis from a broader
sociocultural perspective.

This paper clarifies some of the reasons why elderly
people could have overcome various hurdles and use IT,
which suggest potential strategies for spreading e-
government services more widely in society.
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