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ABSTRACT

The rapid changes in the living environment caused by technological development
have created a divergence between the ability of humans to use technology and the
technology being used, creating a Digital Divide. In particular, everyone needs equal
access to public services such as healthcare and public administration. Liu (2018) states
that the Digital Divide cannot be completely eliminated in the information and commu-
nication sector due to the rapid transition of technology, and that it is important to take
measures that are sustainable. Since further digitization is expected in public services
in the future, it is necessary to take sustainable measures against the Digital Divide.
This research will survey the literature on the Digital Divide among the elderly. First,
we selected articles, reports, and websites, including those related to public services,
based on the following criteria: “the article must describe the factors or measures
that cause the Digital Divide,” “the content must be related to the elderly,” and the
article must have been published between 1995 and 2023. Next, the factors causing
the Digital Divide were categorized, and the essential factors of the Digital Divide and
the overall situation were overviewed. Finally, in order to clarify whether there is a
relationship between devices and the Digital Divide, we further narrowed down the
literature on devices and classified them again. The results indicate that in order to
address the Digital Divide in a sustainable manner, it is important to address factors
that occur regardless of the device, such as low digital self-efficacy and lack of men-
tal models when handling digital information, rather than to apply countermeasures
to all the factors. In particular, factors related to mental and internal aspects, which
are often difficult to see, have not been clarified in detail, and are expected to provide
clues for sustainable countermeasures.
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INTRODUCTION

The rapid development of ICT (Information and Communication Technol-
ogy) has expanded the environment in which everyone can work and study
without being restricted by location or time. However, lifelines are signifi-
cantly affected for those who are not accustomed to this environment. The
recent outbreak of a new type of coronavirus infection has led to the active
adoption of ICT as a means of infection prevention and further digitaliza-
tion of our lives, and as DX progresses, social infrastructure services such
as education, labor, payments, and administrative procedures are rapidly
moving online. This rapid change has created a gap between the ability of
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individuals to use technology and the technology being used, causing a Digi-
tal Divide. Public services such as healthcare and public administration need
to be equally accessible to all. As an increasing number of public services
are expected to be digitized, several countries and regions are taking mea-
sures to address this issue according to their own circumstances. The Digital
Divide is a complex and abstract phenomenon that is difficult to understand.
The factors that cause this include income, education, and race, but the most
significant factor is age (Sebastian et al., 2022). The elderly people are partic-
ularly vulnerable to the Digital Divide owing to large individual differences
in cognitive and physical aspects, and this problem is expected to grow in
the future, particularly as the population of the elderly is increasing in devel-
oped countries. Although some previous research have examined the Digital
Divide in general, few have focused on it from the perspective of a specific per-
son or examined theDigital Divide in its entirety (Najeh, 2021; Sophie et al.,
2022). Therefore, a bird’s eye view of theDigital Divide from the perspective
of a specific segment can provide new insights. Bridging the Digital Divide
is also related to the Sustainable Development Goals. Current measures are
mostly ad hoc or post hoc, such as in-store counseling services. Taking mea-
sures to ensure that no one is left behind and that no one is disadvantaged by
the Digital Divide is important. As Liu (2018) stated, this research considers
it appropriate to implement sustainable measures in the near future; there-
fore, it investigated and comparedmaterials, including public services, related
to theDigital Divide to clarify the current situation. From the results, we aim
to identify the factors causing the Digital Divide that need to be addressed
sustainably.

INFORMATION SOCEITY PROBLEMS

The adaptation of information technology to society has led to changes such
as “an overwhelming increase in the volume of information,” “rapid change,”
“coexistence of values,” “a society with a flexible structure,” and “a systemic
society”(Kishida, 1970). These changes have been accompanied by lifestyle
changes, such as the spread of telecommuting, and economic changes, such
as an increase in Internet shopping. However, these changes have not only
resulted in positive aspects but also problems due to pitfalls, such as the pri-
oritization of comfort and technology. The problems caused by these changes
can be divided into three major categories: social problems, such as leakage
of personal information, technostress, and information floods (Kobayashi,
1994; Nakanome, 1972); psychological problems, such as Internet fraud
among the elderly, degeneration of functions and senses, and lack of human
warmth and contact; and educational and learning problems, such as decline
in emotional intelligence, lack of observation and discipline, and instant
information. These aspects change with the spread of SNS, introducing design
design in the design of devices, and other changes in information technology
that permeate the society.
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SUSTAINABILITY OF THE DIGITAL DIVIDE

Liu suggested that the digital divide will change over time as “society,” includ-
ing the environment, economy. Specifically, it continues to change in stages
from a gap in the ability to access ICTs to a gap in the ability to use ICTs, and
thereafter a gap in the ability to use ICTs to provide benefits (Sophie et al.,
2022; Najeh, 2021). The measures have changed in each era. In addition, var-
ious temporary approaches to changing theDigital Divide, such as responses
in physical stores and smartphone training sessions, are not based on the
assumption of continuous use. Fukushima (2006) defined sustainability as
the continuation to balance change over time. To maintain sustainability in
the Digital Divide, performing these processes over time and continuing to
balance them is necessary (Figure 1).

Figure 1: Relationship between social transition and measures to address the digital
divide.

RESEARCH METHOD AND RESULT

This study is an exhaustive qualitative study of the literature on the Digital
Divide. The literature was selected, and then the factors that cause theDigital
Divide were grouped by similar connotations and classified in detail based
on the descriptions in the literature. Furthermore, from the selected literature,
we extracted literature related to devices and the Digital Divide, and based
on the aforementioned classification, we re-categorized the factors for each
device. The main flow is shown in Figure 2.

Figure 2: Research flow.
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Selection of Documents

We selected literature from articles, reports, journals, newspapers, and web-
sites based on the following criteria: “The article must describe factors or
measures that cause the Digital Divide,” “The content must be related to
the elderly,” and “The material must have been published between 1995
and 2023.” The definition of “elderly people” was taken from that of
“elderly people” in the individual papers; focused on materials published
after 1995, considering that the use of the Internet became widespread in
the private sector after the launch of Windows 95. The survey period was
September–December 2023; seven documents were gathered from 1997 to
2009, 23 from 2010 to 2019, and 30 from 2020 to 2023, for a total of
60 documents.

Table 1. Breakdown of research literature.

Article Report Journal & Newspaper Web site

1997∼2009 6 1 0 0
2010∼2019 17 2 1 3
2020∼2023 6 5 3 16

Classification of Factors Causing the Digital Divide

To identify the factors that cause the Digital Divide, we extracted their
descriptions of from the literature and categorized them as follows: “capa-
bility,” “external,” “usefulness,” and “intrinsic.”

The “ability factors” are those related to the ability to use the device and
that of the body to function. We categorized 29 references that had contexts
such as “cannot operate the screen owing to trembling” or “attempted to use
the device but did not know how to use it “as references related to” ability
factors”.

“External factors” include those related to the lack of universal design and
financial problems. A total of 37 references were placed in this category in
the context of “the design does not consider the use by the elderly” and “the
sudden occurrence of errors seems to be a waste of time.”

The “intrinsic factors” were those related to motivation issues and anxi-
ety about oneself. A total of 21 references with contexts such as “I am not
interested” and “I do not want to depend on others even if I have a problem”
were placed in this category.

The “usefulness factor” is a factor related to the context of lack of need.
A total of three references with the context of “I do not find it very useful in
my life” or “I do not find the Internet helpful in my life” were classified as
“usefulness factor” references.

These four categories were further subdivided and summarized in Figure 3.
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Figure 3: Pyramid diagram of factors causing the digital divide

The “competence factors”and “external factors”were more than the other
factors, and they were discussed in various sources. The “usefulness factor”
was less frequently mentioned, and although it was mainly stated as “not
feeling the need for it,” no reason was provided to delve deeper into the back-
ground of why it was not needed, except for the factor “not feeling the benefit
of using it.” The number of documents on intrinsic factors was relatively
small, and few were discussed in detail.

Classification of Factors Contributing to the Digital Divide by Device

To clarify whether there is a relationship between the characteristics of
devices and the content of the Digital Divide they cause, We reclassified
the content descriptions regarding the three devices of “computer,” “smart-
phone,” and “tablet” into the factors that cause the Digital Divide. A total
of 9 documents were identified for computers, 16 for smartphones, and 5 for
tablets. Literatures on other devices were extremely scarce and were there-
fore excluded. The device-specific factors were categorized as summarized in
Table 2.

Table 2. Relationship between device-specific factors and the four factors causing the
digital divide.

Ability Factors External Factors Intrinsic
Factors

Usefulness
Factor

computer Lack of
understanding of
computer language

Lack of opportunities for use

smartphone Unclear contract system fees
Information overload when
purchasing devices
Lack of human support
Sufficiency of existing environment,
credit

Worries
about
overspending

tablet Limitations due to device features
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The factors specific to computers among those mentioned are as follows.

Table 3. Specific factors of the digital divide in computers.

Factor Explanation

Lack of understanding
of computer language

Factors such as lack of knowledge of computer
language seen at the edge, such as not being able to
understand comments on errors.

Lack of opportunities
for use

Factors such as the lack of opportunities to use ICT on
a daily basis, including the absence of a partner for
mutual communication such as sending e-mails.

The factors specific to smartphone among those mentioned are as follows.

Table 4. Specific factors of the digital divide in smartphones.

Factor Explanation

Contract system fees
Unclear

Factors such as the uncertainty of the contract
details, which makes it difficult to understand the
usage fees for smartphones. This has caused people
to be hesitant to use smartphones, fearing high bills.

When purchasing a
device Information
overload

The problem of not knowing which device is
appropriate for the buyer due to the large number of
device types.

Lack of human support The factor of having no one to support them.
Specifically, there is no one to ask for advice on how
to use the program, or the program is turned a blind
eye or is uncooperative. Furthermore, there is the
factor of “lack of communication of information on
assistance programs.

Sufficiency of existing
environment, credit

Factors arising from satisfaction with and trust in
the status quo, such as being satisfied with existing
analog services, feeling no need for cell phones
because they use PCs and tablets, and not daring to
adapt to new technologies because they trust
existing services.

Worries about overuse
Worries about
overspending

Factors such as concerns about addictive use.

The factors specific to Tablet among those mentioned are as follows.

Table 5. Specific factors of the digital divide in tablets.

Factor Explanation

Depends on device
features Limitations

Factors such as inability to print directly from a
particular device, inability to back up, and other
limitations of what the device itself can do.
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Next, we examined the following device-specific factors based on the
characteristics of each device.

Table 6. Peculiar factors and considerations of the digital divide in computers.

Factor Consideration

Lack of understanding
of computer language

Compared to other devices, computers are more
sophisticated and less portable, making them less likely
to be used and difficult for older adults to understand

Table 7. Peculiar factors and considerations of the digital divide in computers.

Factor Consideration

Contracting system
Unclear fees
Information overload
when purchasing devices

Smartphone use requires signing a contract with a
telecommunications company, and these processes are
burdensome for the elderly.

Lack of human support The fact that it is a personal device leads to the need
for it regardless of whether the user can use it or not,
plus the promotion of DX in public services, which
inevitably leads to an increased demand and lack of
support.

Worries about
overspending

Potentially addictive due to portability and the ability
to use it anytime, anywhere

Existing environment
Sufficiency, credit

Satisfied with existing devices and not interested in
using new devices because they are latecomers
compared to computers and other media

Table 8. Specific factors and considerations of the digital divide in smartphones.

Factor Consideration

Limitations due to
device characteristics

Even though the use possesses entertainment elements
such as watching videos, drawing pictures, etc., it is
difficult to connect to the next experience such as
printing.

CONCLUSION

Taking various measures to address the “competent factors” and “external
factors” that cause the Digital Divide indicates that these factors have been
recognized for a long time and are already considered a social problem. In
addition, these factors are easily recognized visually and are easily exposed as
social problems. Therefore, we assume that they are easy to countermeasure
and that We can find a significant amount of literature on them.
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In contrast, “intrinsic factors”have not been investigated in detail and may
not be considered as social problems. Because “intrinsic factors” are strongly
linked to psychological aspects, they are difficult to recognize visually and
are unlikely to surface as social problems. Therefore, We assume that they
are difficult to countermeasure, or that the countermeasures themselves have
not been taken, and finding literature on them is difficult.

The “usefulness factor” is a fundamental problem different from other fac-
tors, and can be divided into cases where the Digital Divide itself is resolved
when the elderly feel the need for it, and those where it turns into other
factors.

As discussed, “capability factors” and “external factors” are those that are
easy to recognize and therefore easy to address, whereas “intrinsic factors”
are those that are difficult to recognize and therefore difficult to address. In
addition, the “usefulness factor” takes an exceptional position.

To maintain sustainability of theDigital Divide, implementing continuous
countermeasures against problems that change over time is important. There-
fore, “intrinsic factors,” which are difficult to counteract, must be the most
important focus for a sustainable solution to the Digital Divide problem.

By reorganizing the characteristics of each device and the factors that cause
theDigital Divide, it became clear that each device had unique factors. How-
ever, it also became clear that some of these factors have now been eliminated
through device improvements. By continuing to take measures against the
common factors of “ability factor,” “usefulness factor,” and “intrinsic fac-
tor,” which may occur even if devices change in the future, we can build a
foundation for sustainable countermeasures that can respond to new devices
and technologies.

As ICT continues to develop, new information gaps may emerge. Future
studies on theDigital Divide from other generations, users, and organizations
may reveal new aspects. The history of the Digital Divide is still young (only
approximately 30 years old), and researching it from various perspectives to
create a sustainable society is important.
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