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The demand for universal design (UD) is growing worldwide. Particularly, in the
information technology (IT) field, there are high expectations and demands for UD
because it is closely linked to people’s work and lifestyles. In Japan, UD is a social
activity and companies are actively promoting its implementation. In this environ-
ment, Fujitsu is introducing human-centered design into the IT world (hardware, soft-
ware, and the Web), the workplace (buildings, facilities, offices, and stores), and work
styles (employment, safety, and sanitation). We are also promoting company-wide
activities to ensure UD. UD is already providing easy-to-use products and services
and is undoubtedly an important requirement for the coming ubiquitous society. This
paper outlines UD promotion (mainly in Japan) and introduces Fujitsu’s UD policies

and the steps for achieving them.

1. Introduction

Recently, activities concerning universal
design (UD) have been drawing attention in many
parts of the world. UD initially started in the
building and public transport fields; however, it
is now viewed as necessary in all social fields. It
must be promoted not only by manufacturers who
build systems but also by enterprises that pur-
chase those systems to provide services. UD is
becoming an important part of the IT social infra-
structure, especially in education, administrative
services, and industry.

The objectives and means for promoting UD,
for example, development of regulations, prepa-
ration of guidelines for industrial activities, and
corporate philanthropy, depend on the location and
organization that wants to promote it. However,
the basic policy for providing easy-to-use products
and services according to who uses them and how
they are used is common to all organizations.

Even before UD became a common concept,

FUJITSU Sci. Tech. J., 41,1,p.3-9(April 2005)

Fujitsu was improving the operability of informa-
tion equipment and software and provided
products that enable a wide range of people,
including persons with disabilities, to use infor-
mation services. In addition, Fujitsu was one of
the first companies in Japan to adopt the concept
of UD and has actively promoted development of
UD-incorporated products and services.

With the advance of UD in Japan and many
other parts of the world and the increasing needs
for a ubiquitous society, Fujitsu has set a corpo-
rate goal of promoting UD and aims to promote
effective UD in products and the environments in
which they are used.

This special issue first describes the status
of UD around the world and then describes some
of the results Fujitsu has achieved through its UD
promotion activities. It then introduces the gen-
eral concept of UD, common viewpoints from
which UD for the ubiquitous society is promoted,
and the steps for achieving it.
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2. UD (universal design)

UD?Y means designing products, services, and
environments so that as many people as possible
can use them regardless of their age and physical
characteristics (e.g., height, visual and hearing
abilities, and arm mobility). “Barrier-free” and
“accessibility” are terms that resemble UD and
are also used. Barrier-free is a symptomatic ther-
apy concept by which barriers (e.g., barriers to
movement such steps on the floor and stairs) are
removed or circumvented. On the other hand, UD
primarily aims to ensure designs that prevent the
creation of such barriers.

Accessibility is often used in the same sense
as UD. In more detail, accessibility focuses
attention on the functional aspects of products and
services and often indicates the extent to which
they can be used. High-accessibility products and
services can be used by a wider range of users
than low-accessibility products and services. On
the other hand, UD includes a policy for and an
approach to developing products and services and
often indicates a more comprehensive concept.?
Moreover, promoting UD means providing easy-
to-use products and services to a wide range of
users and is also related to the previously used
concept of usability.

Recently, there have been cases in which the
“Design for All” and “Inclusive Design” concepts
(both of which cover a wide variety of users) that
are used in Europe have been similar to UD and
are basically considered to be the same.

3. Social environment

surrounding UD

In 2014, about 25% of the population in
Japan will be 65 years or older. Aging will
broaden the range of physical ability in the
population and pose a more significant challenge
for designers of products and services. IT prod-
ucts and services are very effective in augmenting
the physical functions of persons with disabilities
so they can buy merchandise and collect informa-
tion at home. As with older persons, IT products

and services are also encouraging persons with
disabilities to interact more with society. In
reality, however, IT products and services are not
accessible to everyone nor are they easy for
everyone to use. This disparity, which has become
known as the Digital Divide, is a common chal-
lenge worldwide, although the degree of challenge
varies from country to country.

To solve this problem, efforts are underway
in various countries to promote UD in adminis-
trative services and standards.

In the U.S., the 1998 revision of Section 508
of the Rehabilitation Act has been in effect since
June 2001. It specifies that products delivered to
the Federal Government and its related agencies
must meet certain UD requirements.

In Japan, following this movement, the
e-Japan Priority Policy Program focused on
correcting the Digital Divide as an important chal-
lenge in accordance with the Basic Law on the
Formation of an Advanced Information and Tele-
communications Network Society (Basic IT Law),
which came into effect in 2001. In line with this
movement, the Basic Programme for Persons with
Disabilities was drawn up in 2002 and ministries,
agencies, and local public bodies announced they
would encourage public procurement of informa-
tion and communications equipment and systems
that provide for disabilities and promote the
establishment of a procurement standard. In
2004, the Disabled Persons Fundamental Law was
partly revised and the u-Japan Initiative, which
aims to achieve a ubiquitous society that empha-
sizes UD, was announced to further promote the
establishment of a procurement standard.

In terms of standardization, the ISO issued
international standard ISO/IEC Guide 71,
“Guidelines for standards developers to address
the needs of older persons and persons with dis-
abilities,” with the aim of standardizing individual
product specifications and design processes to
ensure promotion of UD. Guide 71 requires con-
sideration to be given to the needs of older persons
and persons with disabilities when developing a
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standard. In 2004, in keeping with the Basic Pro-
gramme for Persons with Disabilities of 2002, the
Japanese Industrial Standards (JIS) officially
announced a standard for promoting UD of
products and services in the information field
(Figure 1). JIS X 8341-1, “Guidelines for older
persons and persons with disabilities — informa-
tion and communications equipment, software and
services — Part 1: Common Guidelines,”® stipu-
lates the basic, common UD requirements to
consider for the entire IT field, for example, hard-
ware and software involving information and
communications and information content provid-
ed through information and communications.
These guidelines describe how the industry group
standards in each product field must be prepared.
The guidelines stipulate the basic policies to con-
sider regarding the use process from the creation
of product and service specifications to the provi-
sion of information before use, operability during
use, recycling and disposal after use, and support
method for failures. These guidelines are an im-
portant development because they are prepared
according to how the relevant products and ser-
vices are used.

Two detailed guidelines — JIS X 8341-2,
“Guidelines for older persons and persons with
disabilities — information and communications

JIS  Z8071
Guidelines for standards developers to address
the needs of older persons and persons with disabilities
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equipment, software and services — Part2: infor-
mation processing equipment,™ for personal
computers and JIS X 8341-3, “Guidelines for old-
er persons and persons with disabilities —
information and communications equipment, soft-
ware and services — Part3: Web content,”®— were
announced together. Currently, individual guide-
lines for communication equipment such as
telephones, fax machines, and office equipment
such as printers and copiers are also being pre-
pared. It is expected that these additional
guidelines will be released in the near future.

In addition, Japan has taken the initiative
by suggesting to the 1SO that UD be standard-
ized and the possibility is growing that UD will
soon expand from the global viewpoint and ad-
vance significantly.

The first half of this special issue introduces
the status of UD in various locations around the
world in detail. Currently, the policies regarding
UD and the extent of its progress vary between
locations. However, as indicated by the activities
of the International Universal Design Association,
there is also a high possibility that international
activities will narrow UD disparities, promote
standardization, and thereby stimulate a wide
range of UD activities.

The principle of UD must be clarified in

universal design
JIS system

JIS X 8341-1
Guidelines for older persons and persons with disabilities

Overall standards for ————>

products and services

Design standard for individual products
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order to promote extensive application of UD.

Some people understand UD to be a measure for

persons with disabilities. However, the ultimate

aim of UD is not to take measures for specific dis-
abilities but to provide products and services that
can be easily used by as wide a range of people as
possible.

Promotion activities to achieve UD consist
of three important steps:

1) Acquire a wide range of customers.

2) Thoroughly understand how users want to
use products and services.

3) Provide the most suitable and attractive
products and services.

These three steps are similar to the steps
taken in customer-centered management.

UD promotion activities bring various bene-
fits, for example:

1) The operability of equipment, systems, and
services can be improved.

2) When UD is promoted company-wide, reli-
ability can be improved.

3) Users of Fujitsu’s products and services can
pass Fujitsu’s UD on to their customers.
These are the main reasons why Fujitsu

promotes UD.

4. Activities for UD

Fujitsu established the Ergonomics depart-
ment to start full-scale development of
human-centered design® in 1983, when personal
computers and word processors began to find
their way into offices and homes. Ergonomics is
a research area for learning about human
characteristics and designing products tailored to
those characteristics with the aim of improving
safety, amenity, efficiency, and satisfaction. In the
Ergonomics department, human-centered design
has now evolved into UD.

The activities of this department include the
following:
1) A broad range of operation methods are pro-

vided to prevent deteriorated visual and

hearing functions from restricting a person’s

ability to use products and services.

2) Thedimensions, layout, and operation meth-
od of products and the physical force needed
to operate them are chosen so people with
different builds and strengths, people whose
movement and posture are restricted, and
people who use a wheelchair can be flexibly
accommodated to minimize load and fatigue.

3) Easy-to-understand information is present-
ed so the users’ experience, knowledge,
culture, and language do not lead to
misunderstandings or make it difficult to
understand the information.

4) High-usability interfaces are designed to
improve safety, effectiveness, efficiency, and
user satisfaction.

From these viewpoints for individual prod-
ucts, Fujitsu has promoted UD for products and
the Web and has already provided many easy-to-
use products and services.”

Specifically, Fujitsu has provided FACT-V
(Figure 2), which helps persons with visual dis-
abilities use automated teller machines (ATMSs)
through audio assistance from a handset and
input information using numeric keys on the
handset. We have also provided the Fujitsu Web
Accessibility Guidelines and a check tool called
Fujitsu Accessibility Assistance (Figure 3) to
provide high Web-operability to a wide range of
customers. In addition, we have developed a
browser called Raku Raku Browser that encour-

Figure 2
FACT-V automated teller machine.
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ages persons with intellectual disabilities to use
the Web and established a technique that consult-
ing services can use to evaluate Web usability.

5. Activities for UD in the

ubiquitous society

UD activities have conventionally focused on
putting the concept of UD into the tangible form
of products and services and improving UD. How-
ever, studies of how customers use products show
that ease of use is closely related to the purpose
and location of use as well as a product’s intrinsic

ColorDoctor

Weblnspector ColorSelector

[ B}
LA

Figure 3
Fujitsu Accessibility Assistance.
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usability. For information to be accessible by
anyone, anywhere, and anytime in the coming
ubiquitous society, there must be high-operabili-
ty hardware and software products and space in
which to use them.

It can therefore be said that UD is not just
about meeting requirements for products and
services but is also a challenge that must be
comprehensively considered.

The following are required to promote UD
that is harmonious with products and services
(Figure 4):

1) Establishment of a consensus on UD

2) Self-evaluation toward UD

3) Objective evaluation from the UD viewpoint
4)  Product development

5) Placement on the market

At Fujitsu, we think it is first important to
establish a consensus about UD and cultivate UD
awareness through the education of employees.
Although we currently only educate the employ-
ees of Fujitsu and the Group companies in Japan,
we are considering the establishment of a global
consensus about UD. It is therefore important
that we perform self-evaluations and set clear UD

- >| 1. Establishment of a consensus on universal design |
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1-1. Understanding of meaning and purpose by all people concerned

—>| 2. Self-evaluation toward universal design
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Figure 4
Steps for achieving universal design.
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goals. We also think it necessary to repeat a loop
in which users participate in evaluations, prod-
ucts are developed, the products are evaluated in
the market, and then new products are developed
based on the evaluation results. This process is
like the user participation design process that is
incorporated into international standard I1SO
13407. It is performed, for example, by creating
internal guidelines, sharing evaluation and
development targets, conducting customer ques-
tionnaires, observing use status, performing tests
using prototypes, and creating tools for ensuring
efficient development and maintaining quality.
Particularly, for evaluations, work must be done
so customers, including older persons and persons
with disabilities, can participate in evaluations
of products and services and identify problems
according to how they are used.

Furthermore, UD must be promoted multi-
laterally according to how customers use products
and services by releasing information about prod-
ucts and services through manuals and the Web
and thereby widely promote UD for IT across mul-
tiple hardware and software fields. Considering
UD for IT more extensively, the environment in
which IT is used and the business operations that

Customer

are performed in that environment are closely
interrelated. For example, as IT progresses, the
environment and work details change. Converse-
ly, an environment change may encourage new
progress in IT. As an IT manufacturer, Fujitsu
believes valuable information can be obtained by
considering how UD is considered and promoted
for IT, workplaces, and work styles and defines
the area of UD as shown in Figure 5. We are
therefore actively improving UD in offices and the
business operations performed there.

Concretely, guidelines are prepared, a simu-
lation system is constructed, examples in which
UD is supported are accumulated, and knowledge
is built up. The second half of this special issue
describes some case examples and techniques in
detail.

6. Conclusion

This paper looked at the change in the glo-
bal environment surrounding UD and Fujitsu’s
UD activities to realize the future ubiquitous
society.

Promotion of UD will encourage the devel-
opment of highly operable products and services
and ensure that they can be provided to more

PR, external training,
contribution to society

Fujitsu’s concept for universal design
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Target areas of Fujitsu’s universal design.
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customers. Consequently, the convenience of cus-
tomers who use Fujitsu products and services will
be improved and the range of customers who can
use them will increase. Also, in many cases, us-
ers of Fujitsu’'s products and services can pass
Fujitsu's UD on to their customers. Therefore, by
promoting UD, we can support customers’
business operations and provide a high degree of
satisfaction.

In the future, Fujitsu will develop its UD
system to further improve its products and
services, make products and services more inter-
related, use UD to develop new solutions, and use
the know-how obtained from product develop-
ments to make even better products and services.
It is also important to promote UD activities
globally and establish and develop a company-
wide collaboration system. Fujitsu will also
promote global activities to meet customers’
requests for products and services and make UD
an important element of Fujitsu’s brand value.
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