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Foreword

 

The social and economic impact of the Internet and Information Technology
(IT) has made its presence clear. Over the past several years, information
technology has accounted for one-third of U.S. economic growth. To com-
pete and win in today’s global marketplace, companies are using IT to
develop products more rapidly, forge closer relationships with their custom-
ers and their suppliers, and deliver “just-in-time” training to their employ-
ees. One hundred and fifty-eight million people now have access to the
global Internet — 79 million in the United States alone. Electronic com-
merce is beginning to explode, and it could exceed $1.3 trillion in the
United States by 2003.

In addition to its commercial significance, IT can also be a powerful tool
for addressing some of our most pressing social challenges. In some schools,
children are using the Internet to take field trips to the bottom of the ocean,
tap into the Library of Congress to research a history paper, or use a remote
telescope to explore the universe. People in rural communities can access
better quality health care through telemedicine. Governments can be more
open, responsive, and provide better services to their citizens — since there
is no line online.

The incredible economic and social potential of IT makes it all the more
important that it be accessible for people with disabilities. If it is accessible,
IT could significantly improve the quality of life for people with disabilities
by increasing their independence and their ability to participate in the work-



 

force. If it is not, it could further isolate people with disabilities, and prevent
them from being full participants in the Information Society.

That’s why President Clinton and Vice President Gore have pushed to
ensure that the World Wide Web and other computing and communications
technologies are accessible. The Web Accessibility Initiative (WAI) of the
World Wide Web Consortium grew out of a meeting held at the White
House. President Clinton strongly endorsed WAI in 1997, stating that “it is
vital that the Web be accessible to everyone.” U.S. government agencies (the
National Institute on Disability and Rehabilitation Research and the
National Science Foundation) joined with leading IT companies and the
European Commission to fund this important initiative.

On January 13, 1999, President Clinton unveiled a major initiative to
increase employment opportunities for people with disabilities. As part of
this effort, he announced new steps to ensure that IT is accessible to people
with disabilities — including making the federal government a model user
of accessible technology, providing low-interest loans to people with disabil-
ities who might not otherwise be able to afford accessible technology, and
investing in research and development to improve state-of-the-art accessible
technology such as speech and gesture recognition, text-to-speech, and
automatic captioning.

Making the Web accessible for everyone is critical. It will help not only
the hundreds of millions of people worldwide with disabilities, but also
mobile professionals who may be trying to access the Web in a “hands-busy,
eyes-busy” environment or by using a cellular phone. Making the Web
accessible is not only the ethical thing to do, but in many countries, it’s the
law.

That’s why Mike Paciello’s book is so important. We can’t have an acces-
sible Web unless everyone who is building the Web understands the impor-
tance of making it accessible, and has the technical know-how to do it. I
hope that everyone who is building the Web will read this book and take its
lessons to heart.

 

Thomas Kalil
Special Assistant for Economic Policy to President Clinton
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Preface

 

The World Wide Web is the quintessential information broker, the ultimate
library, the metacenter of information technology. It is the epitome of a
“give free, receive free” model where anyone can create content for the Web
and anyone can retrieve that same information. Better still, the Web is a vir-
tual world of communities, businesses, schools, and governments all seam-
lessly connected and — at first glance — completely accessible to every
human.

However, the Web is really 

 

not

 

 accessible to every human. Rather, the
Web is a living dichotomy: It is a highly interactive, advanced technology
designed to increase communication and collaboration. But the user inter-
face is complex, lacks intuitiveness, and is certainly not easy to use by many
human communities — particularly those with disabilities.

Overlaid with a graphical user interface (GUI), blind users find the Web
increasingly difficult to access, navigate, and interpret. People who are deaf
and hard of hearing are served Web content that includes audio but does not
contain captioning or text transcripts. Web devices and appliances (for
example, WebTV and Web kiosks) present challenges to people with physi-
cal disabilities or repetitive strain injuries (RSI). These Web devices are often
hard to access by a person in a wheelchair and contain controls, buttons,
and touch screens that are difficult to manipulate.

The future indicates more challenging user requirements. For example,
new desktops that implement a natural speech interface. Designed to
remove the mundane chore of the “point and click” mouse action, this
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emerging technology could make it next to impossible for the deaf and peo-
ple with speaking disabilities to communicate on the Web.

If the Web existed simply as an advanced information technology shared
and used primarily by “geeks” or “Webheads,” accessibility would be of lit-
tle importance. But the Web is emerging as a critical path to practically
every aspect of human life. Banking, consumer product sales, federal aid,
healthcare, and entertainment are just a few of the services that have moved
toward the one-to-one customer paradigm shift. The result is direct cus-
tomer interaction that is efficient, expeditious, cost-effective and, most of
all, profitable.

The fact is that the Web is not as accessible as many would have you
believe. These critical citizen and customer services are not easily available
to an individual with a disability. Worse yet, the geeks and Webheads
responsible for the next generation Web have little or no idea how to make
the Web accessible to the disabled. To further complicate the situation, peo-
ple with disabilities, government agencies, and civil rights activists are
beginning to use the legal system to force accessibility . . . and they are win-
ning.

 

Who Are You?

 

Web Accessibility for People with Disabilities 

 

is a comprehensive resource
for Internet and Web administrators and developers who are faced with the
challenge of providing access to their site for people with disabilities. This
book’s goal is to aid and encourage you through the process of making your
site accessible to people with disabilities. To accomplish this, I guide you
through the design and setup process, describing commonly available tools
and utilities that have been specifically created to implement assistive aids
(several of which are available through WebABLE!). Additional material
including information, development, research, and product solution provid-
ers is also included.

 

What You’ll Learn

 

Web Accessibility for People with Disabilities 

 

provides a unique perspective
of the Information Superhighway. A first of its kind, this book describes the
world and challenges of people with disabilities and accessibility to the
World Wide Web. The intent of the book is to serve as a vital resource to
people 

 

without

 

 disabilities. In effect, the book “welcomes you to our
world.”

WebABLE! focuses on the issues that employers, Internet service provid-
ers, and Web administrators face when dealing with Internet and Web
access for people with disabilities. It provides insight on the legal parame-
ters involving Web accessibility and why you may be required by law to
ensure access to your Web site.
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xv

 

This book provides answers to questions like: How can I provide highly
graphic and visual content to the blind? How will people with physical dis-
abilities access Internet kiosks? What will the deaf do when faced with voice
output and audio-based multimedia they cannot hear? How will individuals
who cannot speak interact with an information kiosk that is built on a
voice-recognition platform?

This book relies heavily on the Web for its resource material. Most stan-
dards, laws, references, guidelines, hints, and tips can be found on the Web.
All of this is due to the hard work of many throughout the world who have
shared these invaluable resources on their Web sites.

Lastly, this book promotes Web accessibility for all people. In spite of its
inherent barriers, people with disabilities make up a large segment of the
Web user population. Why? Because the Web clearly offers 

 

everyone

 

 an
opportunity to enhance his or her life. An accessible Web opens new doors
to communication, education, employment, and entrepreneurial opportuni-
ties — regardless of ability. On the accessible Web, there are people with dif-
ferent abilities — not disabilities. You have no idea that the person you are
interacting with is blind, deaf, or physically challenged. Chances are, you
don’t care either. That’s the beauty of the Web, particularly to a person with
a disability. The accessible Web breaks down the myths and misconceptions
about a person’s physical or mental ability. Perhaps that is the greatest bar-
rier of all. This is the goal of the book — to make the Web free of all barri-
ers. To make it WebABLE!

 

How This Book Is Organized

 

Part I examines the key reasons for building an accessible Web. I discuss the
ethical, legal and technological motivations for designing accessibility, spe-
cifically addressing the user needs of people with disabilities. This section
provides statistical information about the disabilities population as well as
an in-depth description of the kind of barriers people with disabilities must
overcome in order to use the World Wide Web as it exists today. Part I also
emphasizes how businesses in the United States can be held liable by virtue
of legal requirements, policies, and standards including the Americans with
Disabilities Act (ADA) for not designing accessible Web sites. This section
concludes with an in-depth discussion of the Web’s barriers for people with
disabilities.

Part II is a guide for building an accessible Web site. Web site administra-
tion involving specialized disability requirements, browsers, and content
design is explained. Part II

 

 

 

describes the various authoring tools, utilities,
and validation services that Web site administrators can use to ensure the
accessibility of their Web site.
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Part III examines issues, concepts, standards, and products involving
emerging technology and the World Wide Web, and concludes with a com-
plete reference listing of various accessibility product solution providers,
research centers, organizations, and general disability Web sites.

The

 

 

 

Appendixes provide reference additional reference information, as
well as a glossary of terms.

 

How to Use This Book

 

This book uses the following special symbols and features to highlight par-
ticular areas of interest.

 

Contacting Me

 

Designing accessible Web sites is a work in progress. Advancements are
made daily, almost as fast as the Web is being developed itself. Should you
require updated information or general help in developing an accessible
Web site, please feel free to contact me by sending e-mail to

 

paciello@webable.com

 

. You can also surf over to my Web site at

 

http://www.webable.com

 

.

 

Tip

 

This icon provides special hints, tricks, or insight to an accessibility
feature. To help you develop good accessibility habits, I introduce
specialized techniques and tips developed by the Web Accessibility
Initiative (WAI) working groups.

 

Note

 

This icon identifies terms and concepts related to the world of accessi-
bility, acronyms associated with the World Wide Web, and other note-
worthy information that I hope you find interesting.

 

Cross-Reference

 

I’ve highlighted information that you can access — either on the Web
or through other sources — with a cross-reference icon.

mailto:paciello@webable.com
http://www.webable.com
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Chapter 1

 

Introducing Web 

Accessibility

 

In This Chapter

 

• Why make your site accessible?
• Getting to know the disabilities community
• 500 million and growing — a new market niche
• Applying the golden rule
• Reaching the third wave

Chapter 1 introduces you to the world of Web accessibility involving
people with disabilities. You will see how the level of awareness has been
raised regarding the information needs of people with disabilities and how
they are directly affected by elements of the World Wide Web that are cur-
rently inaccessible to them.

In this chapter, you will get a sense of the world’s population of people
with disabilities and better understand their user needs in the information
society. In turn, this information will help you appreciate how developing an
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accessible Web for them now will ensure their continued use of it in the
future.

 

Why Make Your Site Accessible?

 

The World Wide Web (WWW, or simply the Web) has long surpassed origi-
nal predictions that it would be “the next killer app” of the Internet. What
started out as the home of computer gurus is now an integral part of human
society. The Web has become a commodity that everyone has to have and
everyone needs to use because it is built upon the most important commod-
ity of the next millennium: information.

Beginning with the launch of the Web Accessibility Initiative (or WAI,
pronounced “way”) in April 1997, it became clear that building and rede-
signing the Web to be accessible to people with disabilities would become an
important directive of the World Wide Web Consortium (W3C). Tim Bern-
ers-Lee, director of the W3C and inventor of the Web, launched the WAI
with the following statement:

Worldwide, there are more than 750 million people with disabilities. As we move
towards a highly connected world, it is critical that the Web be usable by anyone,
regardless of individual capabilities and disabilities. The W3C is committed to remov-
ing accessibility barriers for all people with disabilities — including the deaf, blind,
physically challenged, and cognitive or visually impaired. We plan to work aggres-
sively with government, industry, and community leaders to establish and attain Web
accessibility goals.

The Web Accessibility Initiative was launched during the sixth Interna-
tional World Wide Web Conference in 1997. The WAI’s (http://
www.w3.org/WAI/) mission is as follows:

The W3C’s commitment to lead the Web to its full potential includes promoting a
high degree of usability for people with disabilities. The Web Accessibility Initiative
(WAI), in coordination with organizations around the world, is pursuing accessibility
of the Web through five primary areas of work: technology, guidelines, tools, educa-
tion and outreach, and research and development.

The World Wide Web Consortium (http://www.w3.org/) is the interna-
tional industry consortium whose mission is “to lead the World Wide Web
to its full potential by developing common protocols that promote its evolu-
tion and ensure its interoperability.”

Lending his support to the WAI, U.S. President William Clinton stated:
“Given the explosive growth in the use of the World Wide Web for publish-
ing, electronic commerce, lifelong learning and the delivery of government
services, it is vital that the Web be accessible to everyone.”

http://www.w3.org/WAI/
http://www.w3.org/WAI/
http://www.w3.org/
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If you are a person with a disability, no doubt the Web is just as impor-

tant to you as your “able-bodied” neighbor or coworker. In fact, one could
easily argue that the Web is more important to you because it provides
access to services, products, and information that are not as easily obtained
by you because of circumstances related to your disability. If you are not
able to walk or cannot be easily transported from your house to the local
Best Buy electronics superstore, you can go to http://www.bestbuy.com/ on
the Web and purchase a new digital television without having to leave your
home. Web technology has advanced to the extent that you can do this and
many more things quickly and safely.

On the other hand, you don’t need to have a disability to understand the
advantages of the Web. An individual without a disability is just as easily
motivated to purchase products and services online. The convenience factor
alone is enough reason to shop online.

So what’s the problem? Simply this: Where accessibility and usability of
the Web are concerned, there are distinct advantages for able-bodied people
over people with disabilities. Common Web tasks such as reading, search-
ing, and purchasing are often difficult, or in some cases impossible, for a
person with a disability to perform. Many Web sites are not accessible to
large segments of the disability communities — particularly people who are
blind, deaf, or hard of hearing. As the interactive nature of the Web contin-
ues to expand, those with physical disabilities or speech disabilities may
have trouble with immersive virtual reality systems that require walking,
reaching, and grasping, or human-to-computer voice response systems that
require clear speech.

Not convinced? Think I’m exaggerating? Turn off image loading in your
Web browser and spend one hour surfing the Web. Visit your favorite sites
and bookmarks. Peruse anywhere you want. And don’t be satisfied with just
viewing the sites’ home pages. Surf as you normally would, going down into
the site at least one or two levels. I guarantee that you’ll find it extremely
challenging because most of the sites you visit have not consistently imple-
mented the simplest of all accessibility attributes: the alt (alternative) text
attribute to the HTML element IMG (image). The result is a Web page that is
extremely difficult to navigate, particularly for people who are blind. If the
alt text were present, it would replace the image, providing the user with
the same information a sighted person receives.

So whose fault is it? The Web engineering community because it failed to
recognize the need early on in the Web development cycle? Web site design-
ers and content creators because they have not taken time to familiarize
themselves with appropriate accessibility coding and design? Standards

http://www.bestbuy.com/
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organizations because they have not enforced or implemented standards
that ensure the accessibility of the Internet or the Web? Industry because
their focus is on revenue and not product usability? Disability organizations
and assistive technology corporations because they are not able to keep pace
with emerging technology? There’s no rocket science here — everyone
shares a measure of the responsibility.

My point is not to focus on the problems, but to identify the solutions.
Many do exist. Where solutions do not exist, the goal is to build enough
awareness about the issue so a solution can be developed. The primary
objectives of this book are to thoroughly educate you (the designer, the
developer, and the user) about accessibility issues and to present the solu-
tions required to make the Web accessible — that is, WebABLE!

Since the WAI launch, hundreds of individuals, organizations, and busi-
nesses all over the world have swarmed to support the mission of the WAI
and its program office. Perhaps the most amazing aspect of their support is
that most of it is donated time — volunteer work that is totally pro bono.

That’s right, free labor. Why? What motivates so many people to want to
take on a seemingly impossible task? Actually, there are several very good
reasons that start with the community of people with disabilities themselves.
Who are they? Why are things so difficult for them? How is the Web inac-
cessible to them?

Getting to Know the Disability Communities
The subject matter in this book centers on people with disabilities. It is
much easier to explain what you need to do to make your Web site more
accessible when administrators, designers, and engineers understand the
user characteristics of the disabled. If you are not a person with a disability
— for example, loss of vision, hearing, or mobility — then likely you’re not
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familiar with their needs as Web surfers. In the development of any inter-
face, the first rule of thumb is “know thy user.”

People Who Are Blind or Visually Disabled

Of all the disability communities concerned by the inaccessibility of the
Web, people with visual disabilities probably rank first. This is primarily
due to the graphical nature of the Web’s client-server interface.

Visual disabilities vary in category including low vision, color blindness,
and total blindness. The following sections contain a description of each.

Low Vision

The American Academy of Ophthalmology (http://www.eyenet.org/
aao_index.html) defines low vision as follows:

If ordinary eyeglasses, contact lenses or intraocular lens implants don’t give you clear
vision, you are said to have low vision. Don’t confuse this condition with blindness.
People with low vision still have useful vision that can often be improved with visual
devices. Whether your visual impairment is mild or severe, low vision generally means
that your vision does not meet your needs. Using visual devices to improve your
vision usually begins after your ophthalmologist has completed medical or surgical
treatment or determined that such treatments will not improve your vision.

Note

The following descriptions of the different groups of people with dis-
abilities are not intended to be complete or exhaustive. For the pur-
poses of this book, I try to identify the communities of people with
disabilities who appear to be most affected by the inaccessibility of
the Web today. Therefore, in addition to descriptions of the disability,
each category also briefly highlights the barriers that people with dis-
abilities must overcome in order to use the Web.

This does not imply that other communities are, in some way,
affected less or not affected at all. Remember that the goal is to
achieve accessibility to the greatest extent possible for all people with
disabilities. By building awareness around the current issues and the
most visible areas of inaccessibility, this book helps identify new areas
that can be resolved in the near future.

http://www.eyenet.org/aao_index.html
http://www.eyenet.org/aao_index.html
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On the Web and when using computers, many people with low vision use
specialized monitors or software that increases the size of text or images
large enough for the individual to see. Web sites that use absolute font sizes
make it difficult for the low vision user to make this adjustment using his or
her computer.

Additionally, some low vision users have difficulty making out certain
font styles. Italic text, for example, may be difficult for a low vision user to
read without assistive software. (However, in all honesty, italic text is diffi-
cult for individuals with good vision to read. This is often due to inadequate
screen resolution or poor font quality.)

Color Blindness

People who are color blind often have difficulties in distinguishing between
combinations and/or pairs of colors.

On his Web site, (http://www.delamare.unr.edu/cb/), Andrew Oakley
provides in-depth descriptions of the various types of color blindness:

At the back of your eyes you have Cones and Rods. Cones pick up colour. Rods pick
up brightness. There are blue cones, red cones and green cones. They pick up different
wavelengths of light. Colour blind people have less numbers of particular cones than
normal, so they get colours confused. Some people are more colour blind than others.

Web accessibility issues for individuals who are color blind often involve
color combinations that are not properly coordinated or do not provide
high contrast. Images without alternative text are also an inconvenience,
particularly when the individual is not able to discern what the image is due
to the nature of his or her blindness.

You can learn more about color blindness at the Lighthouse International
Web site at http://www.lighthouse.org/color_contrast.htm.

Blindness

Blindness comes in a variety of degrees. Most people defined as being blind
often do have a measure of sight, as limited as it might be. For example, a
person whose level of sight is equal to or less than 20/200 — even with cor-
rective glasses or lenses — is considered legally blind. A person who is com-
pletely sightless is considered to be blind.

Many diseases and conditions contribute to or cause blindness including
cataracts, cerebral palsy, diabetes, glaucoma, and multiple sclerosis. Many
of these conditions are more prevalent as we age.

http://www.delamare.unr.edu/cb/
http://www.lighthouse.org/color_contrast.htm
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Web accessibility for people who are blind is a considerable challenge

based on the obvious fact that the Web is a visual interface. Images without
associated text, frames, tables, forms, and interactive content are just a few
of the problems that perplex these users.

People Who Are Deaf or Hard of Hearing

Up front, it’s very important that so-called “able-bodied” people understand
some important distinctions regarding those who are typically classified as
“people with disabilities.” For example, this section purposely differentiates
between people who are deaf and people who are hard of hearing. This is a
crucial distinction. Generally speaking, the deaf do not consider themselves
hard of hearing. Their hearing is not impaired; it simply does not exist.

Quite obviously, then, a person who is hard of hearing is one who has
lost a degree of his or her ability to hear. These individuals may need an
amplifying device in order to have functional hearing.

It is also important to know that people who are deaf do not consider
themselves “disabled” or “functionally limited.” They prefer the distinction
of being their own culture that includes their own form of communication,
which is usually sign language. Deaf World Web (http://
www.deafworldweb.org/asl/) is an excellent resource that provides infor-
mation about the deaf culture and includes a useful American Sign Lan-
guage dictionary.

The fact that the deaf culture is included in the category of people with
disabilities is primarily based on the increasing prevalence of Web multime-
dia content that includes dialogue and sound but does not include caption-
ing. Additionally, with the growing popularity of speech recognition
interfaces, people within the deaf culture who have limited speech capacity
(or none at all) run the risk of being shut out of next-generation computing
interfaces all together.

People with Speech Disabilities

Individuals who have speech limitations or speech disabilities collectively
include a population of people who have weakened speaking ability or a
complete loss of their ability to speak.

You may not consider the population of people with limited speaking
ability to be that significant. In fact, there are a variety of disabilities and
conditions that include limited speech functionality as a secondary aspect of

http://www.deafworldweb.org/asl/
http://www.deafworldweb.org/asl/
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the disability. The publication titled Extend Their Reach notes the follow-
ing:

Speech limitations, like other disabilities vary greatly in severity and cause. They
might result from severe language delay, cerebral palsy, mental retardation, autism,
traumatic brain injury, or stroke. Speech problems can also result from several disor-
ders affecting nerves and muscles including ALS, dystonia, Huntington’s disease, mul-
tiple sclerosis, and muscular dystrophy.

Similar to the problems facing people who are deaf and hard of hearing,
individuals with speech disabilities are dangerously at risk of being ignored
as speech recognition interfaces become the norm.

People with Physical Disabilities and Motor 

Impairments

For people with physical disabilities or motor impairments, accessibility
issues can take on a wide range of challenges. Some people have use of their
hands while others do not. Some have the ability to use mouth sticks and
head pointers while others rely on infrared devices.

Physical impairments are wide and varied. They include conditions such
as muscle weakness, paralysis, joint discomfort, and spinal injuries, or dis-
ease processes such as arthritis and muscular dystrophy.

Functional limitations as a result of Repetitive Strain Injury (RSI) have
increased dramatically over the years. Ironically, one of the key reasons for
this increase is directly related to use of personal computers. This led to a
growth in the use of emerging technologies such as speech recognition.

The growing popularity of Web appliances and devices such as WebTV
and Web kiosks, if not properly designed and tested, will present numerous
challenges for the physically challenged user.

People with Cognitive or Neurological Disabilities

Cognitive and neurological disabilities may seem a little more difficult to
address. However, as with outwardly apparent physical disabilities, the
improvements made to your Web authoring techniques will serve more than
the disabilities community.

Individuals with dyslexia, dyscalculia, and auditory perception difficul-
ties benefit from information being presented in short, discrete units. Easily
digestible chunks of data make the important points in your content stand
out as well.
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Some neurological conditions can result in users being sensitive to exces-

sive flashing in animations or blinking that occurs within certain ranges of
frequencies. Seizure disorders have been known to be triggered by such
events. Any time that the eye is distracted from the real content of the page,
your meaning may be lost.

500 Million and Growing — A New Market Niche
At first glance, it’s hard to believe that more than 500 million people make
up what has always been viewed by mainstream industry as a small niche
market. This is in fact a 1980 estimate maintained by the United Nations
and contained in their report on the World Programme of Action Concern-
ing People with Disabilities. No doubt this number has increased in 20
years. Of course, not all of those people are impacted by accessibility issues
on the Web. It’s important to remember, however, that people with disabili-
ties are found in all socio-economic levels. Therefore it’s likely that the num-
ber of disabled users with access to the Internet will be proportionally
similar.

Even among Internet users who have disabilities, not all of them present
accessibility issues. For example, someone who is paraplegic will likely not
have trouble typing, operating a mouse, seeing, or hearing, unless they have
an additional unrelated disability. Someone who must refrain from strenu-
ous aerobic activity due to a heart condition won’t necessarily have trouble
surfing the Web.

This doesn’t mean, however, that the community of people with disabili-
ties that do impact Internet use isn’t statistically meaningful. Indeed, this
community numbers in the tens of millions.

As more and more people gain access to the Internet, the wired disability
community continues to grow at incredible rates.

Note the following statistics:
• In the European Community, approximately 37 million people (or 1 in

every 10 citizens) have a disability.
• There are more than 4 million Canadians (or 1 in every 7 individuals)

with a disability.
• Approximately 3.7 million Australians live with a disability.
• In the United States, according to statistics available in the 1997 U.S. cen-

sus, approximately 54 million people live with at least one disability.
There’s no hiding the fact that the population of able-bodied people out-

numbers the population of those with disabilities. This remains true on the
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Internet. On the other hand, tens of millions is an enormous number,
regardless of what the population is for the rest of the world. Can you think
of any business that wouldn’t jump at the opportunity to position and sell a
product or service to as little as 1 percent of that number? With the growth
of electronic commerce making it easier for businesses to reach the con-
sumer, who could afford to miss the opportunity? A report posted in Inter-
net World based on data compiled by Jupiter Communications forecasts
that online consumer spending will reach $29.4 billion by the year 2002.

Perhaps best of all, the Web enables you to market and sell your products
to the disabilities community market with minimal effort and cost. In most
cases, it’s no more work than simply ensuring that your Web site includes a
text description of the products and services you are selling. E-commerce is
the new wave for businesses. In one fell swoop, you can go online, reach
bigger markets, and establish a new clientele.

The purchasing power of people with disabilities is also at an all-time
high. According to a 1998 report released by the President’s Committee on
Employment of People with Disabilities, “Consumers with disabilities con-
trol more than $175 billion in discretionary income. They, like all consum-
ers, are more likely to patronize businesses where they feel welcome.
Accessible stores, products and services, along with employees with disabili-
ties, will help customers with disabilities feel that their business is appreci-
ated.”

Clearly, the effect of the population of consumers with disabilities on
electronic commerce has influenced world governments and international
standards–based industry organizations to launch creative initiatives to
address the needs of the disabled consumer. Exactly how large is the mar-
ket?

National Statistics

In December 1997, based on a census taken during the four-month period of
October 1994 to January 1995, the U.S. Department of Commerce’s Bureau
of Census reported that 1 in 5 Americans or (54 million people), have some
kind of disability. This is about 20 percent of all U.S. citizens, which com-
prises a larger minority population than African Americans (approximately
30 million).

Additionally, the same report highlighted the following breakdown of
those same statistics:
• 1 in 10 Americans has a severe disability.
• Among American children aged 6–14, 1 in 8 have some type of disability.
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• 1 in 2 Americans 65 years and older has a disability.
• 1 in 5 Americans between the ages of 15 and 64 years has a disability

To further emphasize that nearly 20 percent of all Americans have some
kind of disability, InfoUse’s 1996 edition of the Chartbook on Disability in
the United States (http://www.infouse.com/disabilitydata/
chartbook.choices.html) estimated that 19.4 percent of noninstitutional-
ized U.S. citizens had a disability at that time.

Of those, an estimated 24.1 million people had a severe disability. The
report estimated that 13.1 million people use assistive technology for ana-
tomical, mobility, hearing, vision, and speech disabilities

Another interesting series of data related to people with disabilities
involves the workforce. The Chartbook on Disability in the United States
(1996 edition) noted that in 1994, 52 percent of the disabilities population
were part of the workforce. Continuing advances in assistive technology are
enabling more people with disabilities to enter the workforce in greater
numbers than ever before. The Internet and Web have played important
roles in this advancement, simply by providing greater access to information
and services to all people.

While the statistics regarding the population of people with disabilities
may come as a surprise to some, almost 30 percent of all families in the
United States are affected by a member who has some type of disability. The
report titled Families with Disabilities in the United States, released in 1996,
noted the following:
• An estimated 20.3 million families, or 29 percent of all 69.6 million fam-

ilies in the United States, have at least one member with a disability (as
measured by having an activity limitation).

• When a family has a member with a disability, that member is most likely
to be a householder. For example, in 88 percent of partnered families
with disabilities, one or both partners have a disability.

• An estimated 2.3 million partnered families contain one or more children
with a disability.

• Some 3.8 million families, or 6 percent of all families, contain one or
more children with disabilities. Most of these (3.4 million, or 89 percent)
have one child with a disability.

http://www.infouse.com/disabilitydata/chartbook.choices.html
http://www.infouse.com/disabilitydata/chartbook.choices.html
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• The rate of disability is 29 percent for white families, 32 percent for
black families, and 22 percent for other races. Among Hispanic families,
23 percent have members with disabilities.

International Statistics

On the international front, the statistics are not as easy to come by, but
those that are available are consistent with the United Nation’s report that
approximately 1 in 10 people in the world has a disability.

In Europe, 1 in every 10 people, or approximately 37 million people,
have a disability. The European Community (EC) is committed to the main-
streaming of their citizens with disabilities. In a report distributed by the
European Commission on the Equality of Opportunity for People with Dis-
abilities, the Commission reported that 5.5 billion ECU would be allocated
during the five-year period of 1994–1999 to combat exclusion of people
with disabilities in the workforce.

This report also noted that the Employment-HORIZON initiative, a part
of the EC’s Employment Community Initiative, was allocated 513 million
ECU to advance employment opportunities for people with disabilities.

Again, to further emphasize the high level of awareness involving issues
of accessibility to information, the Commission on Equality of Opportunity
stated the following in Part VI of “Mainstreaming: Information and Com-
munication Technologies (ICTs)” (emphasis is mine):

49. The Commission is actively interested in exploring the possibilities for harnessing
all aspects of the Information Society in the achievement of equal opportunities for
people with disabilities and in improving their living and working conditions. These
questions are discussed in general in the Commission’s Green Paper on Living and
Working in the Information Society: “People First”. An internal ad hoc group will be
set up by the Commission to take this forward with the mandate to examine the scope
for a special initiative at European level, building on relevant experience to date, for
example in the TIDE Initiative. This will be based on a review of good applications of
Information and Communication Technologies (ICTs) in favour of people with dis-
abilities, and the further potential for developing economies of scale in making ICTs
more widely accessible and useful to people with disabilities.

Cross-Reference

You can find the Families with Disabilities in the United States report
at http://dsc.ucsf.edu/UCSF/.

Almost without a doubt, very few families in the United States are
left untouched or unattached to an individual with a disability.

http://dsc.ucsf.edu/UCSF/
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A 1996 report published by the Canadian Premier’s Council on the Sta-

tus of Disabled Persons in Canada indicated that of the 27.3 million Canadi-
ans, about 1 in 7 (or approximately 4.2 million) have a disability. In
Australia, according to a 1997 publication by the Australian Institute of
Health and Welfare, the Australian Bureau of Statistics (ABS) reported in
1993 that there were 3,176,700 people in Australia with a disability. This
constituted approximately 18 percent of the Australian population at that
time.

Applying the Golden Rule
Now that Web accessibility issues are gaining mainstream attention, some
companies are beginning to wake up and adjust their development strategies
to include accessible user features. In the past, Web accessibility for people
with disabilities was an afterthought. At best, corporations would support
an adaptation or a fix to the interface or application after the finished prod-
uct was released to the public.

The basis for this strategy often is dictated by inadequate market studies,
limited user focus, and the perception that a small population of people with
disabilities actually use the Web. However, as we have seen from the statis-
tics previously referenced, approximately 1 in 10 Americans has a disability
that could impact their Web surfing experience.

There are other compelling reasons for designing Web accessibility today,
including government legislation and international technical standards. A
very practical approach (and one that I have personally found to be quite
influential) toward motivating anyone is to hit them where they’ll feel it the
most — in the heart. Because statistics indicate that almost 30 percent of all
families living in the United States include someone with a disability, there’s
no doubt that the percentage of those affected is much higher when you
include acquaintances and friends.

One of the greatest privileges I’ve had in my professional life was to meet
and briefly work with the internationally known linguist Dr. Tony Vitale.
Tony was instrumental in the development of the DECtalk synthetic speech
synthesizer for Digital Equipment Corporation (since bought and absorbed
by PC giant, Compaq Computer Corporation). DECtalk is still one of the
most widely used speech synthesizers by people with disabilities. Blind peo-
ple use DECtalk to read the contents of their computer screens. Individuals
who are not able to speak use DECtalk to speak for them. Children with
learning disabilities have DECtalk read stories to them. Professor and physi-
cist Stephen Hawking’s voice uses the DECtalk speech technology. You can
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see why Tony is generally revered in the disabilities community for his sig-
nificant contribution.

Suddenly and with little warning, Tony was diagnosed with Amyotrophic
Lateral Sclerosis (ALS), more commonly known as Lou Gehrig’s disease.
ALS is a fatal, neuromuscular disease that causes rapid deterioration of
motor cells in the brain and spinal cord, ultimately leading to severe impair-
ment of mobility, speech, and respiratory functions (Stephen Hawking also
has ALS). Tony’s health deteriorated quickly, and within months, he no
longer was able to speak without the aid of a speech synthesizer. The very
device that he was responsible for developing became essential to his ability
to communicate with others.

The irony in this incredible turn of events is heart-wrenching to say the
least. Perhaps more eye-opening are the statistics that indicate situations like
Tony’s are not nearly so uncommon as you may have thought. For example,
a 1991 report by the U.S. Congress House Committee on Ways and Means
stated that individuals between the ages of 35 and 65 have a 30 percent
chance of experiencing a disability.

The report also noted that a person’s greatest earning potential occurs
between the ages of 35 and 65. Gives new meaning to the term disability
insurance, doesn’t it?

When you see the world through someone else’s eyes, it’s much easier to
appreciate why so many Web engineers have made it their mission to
improve the quality of the Web for people with disabilities. The biblical
principle “Do unto others as you would have them do unto you” applies
with equal measure, especially in high-tech circles. In technical jargon, the
golden rule is evident through usability, or designing for the user. When you
design for the user, particularly for the user with a disability, you are doing
the right thing.

Do the Right Thing

Let’s review “doing the right thing” from the user’s perspective. Take a look
at your Web site. Is it filled with images, image maps, tables, frames, multi-
media, and programming scripts? If so, have you taken the appropriate steps
to ensure that each mechanism is accessible? Does your Web site support
style sheets? Have you ever included blind or deaf people in your Web site
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review process? Do you have a Web site review process? Are you HTML 4.0
compliant? If not, why not?

The point is that, barring copyright or privacy rules, isn’t access to con-
tent by the largest number of people possible the vision of the Web? PC
Computing magazine put it succinctly: “Your data will be everywhere.” The
whole driving force of the Web is to get your content and Web services to
the public, on a global basis. Why wouldn’t you design and create that
information for the widest population, including people with disabilities?
Seems to me that 500 million is a reasonably-sized market, so there are at
least 500 million good reasons for doing it.

The Third Age

Remember too that the Third Age generation (the elderly) comprises the
largest and fastest growing population segment in the world. Contrast the
demographics of a report generated by the World Health Organization
(WHO) in 1997 (Figure 1.1) with the projected increase of the elderly popu-
lation by the year 2025 (Figure 1.2). In several nations, nearly 20 percent of
the population will consist of elderly people!

Tip

You can easily check your Web site for most accessibility errors and
conditions by using a number of publicly available tools like Bobby
(http://www.cast.org/bobby/), LIFT (http://www.usablenet.com/),
WebSAT (http://zing.ncsl.nist.gov/webmet/sat/websat-
process.html), and WHAT (http://cmos-eng.rehab.uiuc.edu/
what/). LIFT and Bobby are also available through WebABLE
(http://www.webable.com/).

Additionally, the W3C provides an HTML 4.0 validation service
(http://validator.w3.org/) that verifies proper HTML accessibility
coding.

Cross-Reference

Please refer to Chapter 7 for additional information about Web acces-
sibility and HTML validation services.

http://www.cast.org/bobby/
http://www.usablenet.com/
http://zing.ncsl.nist.gov/webmet/sat/websat-process.html
http://zing.ncsl.nist.gov/webmet/sat/websat-process.html
http://cmos-eng.rehab.uiuc.edu/what/
http://cmos-eng.rehab.uiuc.edu/what/
http://www.webable.com/
http://validator.w3.org/
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Figure 1.1 WHO demographics for population of people 65 and 

older in 1997

Figure 1.2 WHO demographics for population of people 65 and 

older by 2025
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The Third Age generation is also made up of a significant population of

individuals with multiple disabilities — people affected by more than one
type of disability. As people age, it is quite common to experience loss of
sensory combinations including vision, hearing, and mobility.

Regarding the elderly and causes of disability, WHO also reported the
following:
• Cancer and heart disease are more related to the 70–75 age group than

any other; people over 75 are more prone to impairments of hearing,
vision, mobility, and mental function.

• Over 80 percent of circulatory disease deaths occur in people over 65
years of ago. Worldwide, circulatory disease is the leading cause of death
and disability in people over 65 years of age.
In spite of these statistics, make no mistake about it: The Third Age gener-

ation is quite adept at using the Web. Web sites set up and maintained for and
by senior Web users abound. Just take a peek at Web sites for organizations
like the American Association of Retired Persons (http://www.aarp.org/)
and the Third Age home page (http://www.thirdage.com/).

Lack of Awareness

My personal experience has been that most Web site designers will make
their sites accessible when (and if) they know how. I spend more time deliv-
ering seminars, workshops, and conference presentations about web accessi-
bility than other single task I can think of.

However, understanding the problem is only half the battle. Misconcep-
tions abound. I believe that at least 50 percent of the problem involving
Web accessibility is lack of awareness. Most people involved with the Web,
whether as developers or users, simply are not well informed when it comes
to accessibility.

Preparing for the Future

What about the future Web? The current technology buzz involves comput-
ers and Web browsers that feature speech input/output subsystems. Now
you can talk to your computer using voice commands rather than typing
them. Today, new cars are being built with Web browsers and navigational
systems that feature speech-based interfaces.

New technology? The next wave? Hardly! People with disabilities have
relied on this technology for years. Speech technology is a primary tool in
the adaptive and assistive technology communities. These “next-generation

http://www.aarp.org/
http://www.thirdage.com/
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products” were designed to aid the blind, physically challenged, and non-
verbal. Suddenly what was an assistive technology is now a mainstream
consumer electronic device.

Everyone, Everywhere

Let’s not forget that the challenge of Web accessibility is of great importance
on the international front — particularly where awareness is concerned. In
the past two years, primarily due to the work coming out of the Web Acces-
sibility Initiative (WAI), several organizations in Europe, Asia, and Australia
have examined the complex issues involving internationalization and Web
accessibility for the disabilities population. WAI’s work resulted in the
implementation of country- and community-specific guidelines as well as
new products and tools. No doubt, this fervor will spread to the remaining
continents in the near future.

One example of the effect Web accessibility is having on the international
front is highlighted by the collaborative effort accomplished by consortia
members of the HARMONY (Horizontal Action for the Harmonisation of
Accessible Structured Documents) Project (http://www.esat.kuleu-
ven.ac.be/teo/docarch/projecten/harmony/harmony.en.htm). HARMONY is
a funded program developed by the Technology Initiative for Disabled Eld-
erly People (TIDE). TIDE is also a valuable funding resource for the WAI in
Europe.

HARMONY’s chief goal as stated in their final report is as follows:

To increase the quantity and quality of information accessible to “print-disabled”
people — especially in daily newspapers — by stimulating the publishing community
via a process of involvement, lobbying and standardization, and by encouraging them
to adapt their existing electronic production systems to make use of appropriate new
document-structuring concepts.

Initially, the HARMONY Project started out as an initiative concentrat-
ing on print-based material. However, because of the overwhelming promi-
nence of the Web, the project strategy was extended to include the Web.
Implementation of that strategy resulted in significant accessibility enhance-
ments for newspapers, publishers, information providers, and specialized
print services throughout the European Community.

http://www.esat.kuleu-ven.ac.be/teo/docarch/projecten/harmony/harmony.en.htm
http://www.esat.kuleu-ven.ac.be/teo/docarch/projecten/harmony/harmony.en.htm
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1Reaching the Third Wave
The fact that the Web is inherently inaccessible is not the result of some
malicious or premeditated intent. The Web followed a very typical develop-
ment process based on standard engineering processes that, all too often, do
not include considerations for people with disabilities. Web page designers
and content producers observe similar methods. Subsequently, most
advanced technologies are not accessible to people with disabilities. Until
now, it was satisfactory to create an assistive or adaptive device (or applica-
tion). Until now, very few laws or standards mandated accessibility.

The Web is a growing, pervasive phenomenon. It is a global technology
that requires programmers to think in holistic terms, fully understanding the
number of people who are directly affected by current Web barriers and
redesigning Web interfaces to adapt to the user. This is the essence of true
personalization — Web design that ensures accessibility for every user by
adapting to the user’s preferences.

To clarify, I’m not talking about customization, which is the ability of a
Web surfer to visit a particular Web site and custom start his or her own
page. In essence, that’s no more powerful than being able to adjust the desk-
top on your PC. Rather, a personalized Web, based on recognized user char-
acteristics or preferences, serves content of any construct to users in any
form they like.

The personalized Web service is dynamic and pervasive. Regardless of
where you are or what you want, you get what you want the way you want
it. Even when extracting that data from multiple sources, likely including
multiple content types, you get personalized service.

Web personalization is still in the early stages of development and likely,
it will be a few years before the average user sees it. In technology, the best
way to implement accessibility is through usability. Focus on the user’s abil-
ity to interact effectively and efficiently with your interface and you’ll
achieve a greater level of user satisfaction. Include people with disabilities in
your user studies and testing. Keep in mind that people with disabilities are
not looking for your sympathy. Rather, they encourage Web designers to
develop creative solutions that include all users.

Summary
In this chapter, you learned that the number of disabled Web users is far
larger than most people might have thought. These individuals have a wide
variety of challenges to overcome when accessing Web sites, from dealing


