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Absfmd- The fast developing of information and 
communication technologies has aroused the hope of P 
new society in which all people would kwe the same 
opportunities to access -through diverse eservices- to 
knowledge, work, leisure, etc. Information society has 
also offered a promising opportunity for social inclusion 
of people with disabilities. The combination of 
technological advancer (such as wireless personal area 
networks, wearable computing, etc.) with social advances 
(such as new inclusive legislation and social awareness) 
would make the social inclusion of people with special 
needs possible. Nevertheless, this will not automatically 
happen. It is necessary to apply inclusive design methods 
and to identify and avoid technological, ethicnl and social 
risk. This paper analyses the opportunities that 
information technology can offer to disabled people and 
the main risks that must be avoided. As a conclusion some 
guidelines to avoid these risks are outlined. 

I d a  fmms-Digital divide of users with special needs, 
Accessibility to ICT. 

I. INTRODUCTION 

The current trend towards a knowledge based society 
where Information and Communication Technologies 
(ICT) play an important role in the relationships among 
individuals, companies and public services presents an 
opportunity for the social integration of people with 
disabilities and elderly people that should not be lost. 
The so-called eServices have an important potential 
for increasing personal autonomy and therefore they 
allow independent living in situations where 
traditionally this has not been possible [ I ] .  

This opportunity is not free of potential risks. If 
disabled and elderly users are not considered when ICT 
services and products are designed, they could be 
completely useless for these user groups. Therefore the 
capability gap between these users and the "standard 
user" would increase. This risk bas led to another form 

of "digital divide" where the possibility of accessing 
ICT services, based on knowledge, abilities, economic 
situation, etc., divides the society into two separated 
groups. 

This paper analyses a set of technologies that, if 
properly used. can help in the full integration of 
disabled and elderly people. In practice, many of the 
technologies mentioned in the paper will interact to 
provide integrated communication environments. As 
we progress towards systems supporting the "ambient 
intelligence" concept [Z], the ICT based systems will 
be more transparent to the user and the distinction 
between the technologies will became less meaningful. 

In any case, as already mentioned, it is important that 
the needs of disabled and older users are considered 
from the first steps of the design stage. This is the basis 
of the "Design for All" concept where services and 
products are designed so that they can be used by a 
wide variety of users. Unfortunately, the design for all 
products and services do not fully cover the wide 
spectrum of special needs. For those users that can not 
use these products as they are, some adaptations must 
be provided. Moreover, for those users who are not 
able to access standard products and services through 
adaptation, specialised services should be provided. 

In many cases, accessibility to standard devices is 
performed through technical aids'. Therefore, it is 
essential that all services and devices use a widely 
accepted communication standard, in order to allow the 
mediation done by Assistive Technology devices. The 
links between assistive technology and design for all 
are discussed in [4]. 

.~ 

' Technicalaids aredevicesspccklly hmedtoparticularusetsneds, 
&don Assistivc or Rchabilitation Technology [3] 



11. HOW CAN TECHNOLOGY HELP SOCIAL LNCLUSION? 

Many new technologies are currently being developed. 
Some of them can have a very positive influence over 
the social integration d people with disabilities and 
elderly people. All of them have a direct or indirect 
relationships with computer orland telecommunications 
technology. In the next sections, some of these 
technologies are reviewed. 

A .  Web Access 

Although bther Information and Communication 
Technologies are still in much wider use, the World 
Wide Web is probably the fastest growing technology 
in the last years. Of course the Web is a means of 
entertainment and a source for a wide range of 
information but, in the long run, its use for education 
(e-Learning). access to public services (e-Government) 
and for professional activities (Tele-working) are some 
o f  the most interesting services for all the users and 
specifically for the disabled and elderly people. 

The importance of Web access for all has been 
recognised in most countries and there is a strong trend 
to make accessibility compulsory at least for public 
web sites'. It is clear that this type of initiative 
represents an important step in the integration of 
disabled and elderly people in the so-called Knowledge 
Based Society. But it should also be clear that granting 
access to the Web should only be a part of a more 
general approach to accessibility where other aspects of 
electronic and physical accessibility are also taken into 
account. 

Criteria for web accessibility should be as global as 
possible as the nahm of the Web is also global. In this 
aspect the European alternative of directly adopting the 
W3CiWAI WCAG' seems a very convenient approach. 
The US approach has the clear advantage of having the 
force of real legislation4 even if it is not fully based on 
the WAI guidelines, the global defacta standard. 

Nevertheless, the provision of Web accessibility to 
access education, professional and public services 
should not be used as an argument against providing 
physical accessibility. - 

B. Computer Access 

Although strongly related to the Web accessibility 
problem, the computer access problem is clearly 
different. Web accessibility usually refers to the 
existence of services and contents that cat-be accessed 
independently of the user's capabilities. However, a 
terminal in the client side is evidently necessary to 
access these contents. Even if a very wide range of 
devices can be used to access the web, personal 
computers are still the most widely used type of 
terminal. That means that the computer interface has to 
be suited to the capabilities of the user. In most cases 
interface design methodologies that take into account 
the needs of disabled and elderly users are enough, but 
adaptations and specific designs are still required to 
allow access by severely disabledusers. 

It is important to mention that, although current 
Legislation in the US has brought accessibility features 
into the main operating systems, these seem to be 
provided as an "add-m" than as a fully integrated 
capability. 

C. Access lo voice communication 

Even if data communication has experimented a huge 
increase in the last decade, voice based communication 
is still the most widely used mean for person to person 
contacts. The reason is that voice communication is the 
most natural way to contact other people and to ask for 
help in case of need or emergency. This fact is 
important, as some e-Access policies tend to forget 
voice communication and concentrate more on fancy 
data services. 

On the other hand, many people tend to think that voice 
communication has no access problems except for deaf 
and hard of hearing users. The actual situation is much 
more complicated as, for example, blind and visually 
impaired users can have problems locating and using 
public access terminals and even handling personal 
communication devices such as mobile terminals. Also 
users with mobility or dexterity problems have 
difficulties in using voice terminals in general. 
Although some elder 16m (especially under 80) in 
developed countries have become used to mobile 
telephony most of them have more problems and feel 
less comfortable with mobile terminals than with 
traditional fixed equipment. 

An important part of the problem is that users vith 
special needs were not adequately taken into account 
when the equipment was designed. Nevertheless, it is 
clear that terminals based on "design for all" criteria 



will probably not satisfy the requirements of several 
user groups. As an example, a terminal that is fully 
controllable by voice might fulfill the requirements of 
many users with mobility restrictions but will probably 
not work in the case of those users whose voice is 
affected by their disability. For these users . i t  is 
necessary to be able to interface the terminal 
equipment with user adapted Assistive Technology 
devices. The emergence of open wireless 
communication standards (e.g. Bluetooth) could, in 
principle simplify these types of interfaces. 

In some cases, adaptations are not a possible 
alternative. In the case of deaf users the only method 
for using voice communication is through voice to text 
relay services. In the future, this type of translation will 
probably be automatic but, currently interpreter based 
relay centres are still the only possible alternative. 

Regarding voice communication an important and 
often neglected issue is the right of users with 
disabilities in obtaining access to these services at an 
equivalent cost to that paid by fully able users. There 
are cases (relay services is the most evident) in which 
the cost of the service provided to a disabled user is 
much higher than the cost of the standard service. In 
some other cases the communication takes longer due 
to the disability of the user. As telecommunications in 
general -and voice communication in particular- is a 
very strongly competitive market, it is difficult that 
these differences are considered without specific 
legislation. In the European Union, the Open Network 
Provision (ONP)’ takes this fact into account and 
establishes a framework to compensate for the 
additional costs. Currently only access to the fixed 
telephony network is considered for this type of 
compensation. This is clearly not suffticient in a 
situation where the number of mobile terminals is 
greater than the number of fixed terminals and the use 
of both networks is similar. 

D. Text Communication 

Some years ago phone based text communication was 
only known to the deaf community. With the advent of 
2G digital mobile phones and specifically of the SMS 
text message system, currently phone based text 
communication is a fully mainstream, very widely used 
technology. 

’ Directive95I62ECafthe Europsan ParliamsntandofcheCouncll 
of 13 Lkcsnbcr 1995 on the application of opcn network provision 
(ONP) to voice telephony and on univenal servh far 
tcleemrmicatiations in a conpsirive environment. OJ L 101, 
I .4.1998. pp.24. 

Although originally the SMS system does not fully 
cover the needs that text telephones covered it has the 
tremendous advantage that it lets a deaf user 
communicate just in the same way as everybody else in 
the mobile phone network without any need for relay 
services and interpretation. Currently many deaf users 
are making a wide use of the SMS messaging system to 
communicate with their friends, relatives, etc. 

Most users would find useful the possibility of being 
able to use SMS to contact emergency service or to 
make appointment for doctors, etc. These types of 
services are currently not available in most countries. 

An important, and already mentioned fact, is that text 
messaging does not provide the immediate feedback 
that traditional text telephones could provide as it does 
not support two way interactive communications 
completely. Another fact is that through SMS, a deaf 
user can only get in contact with users in the mobile 
network. These reasons justify the need for keeping 
voice to text relay services even if their use decreases 
due to the use of standard text messaging. 

In [SI the use of mobile text and voice communications 
is further analyzed. 

E. Video telephony 

Video telephony has been one of the greatest 
misspredictions of the telecom industry in the last 
decades. In 1980 most people would have thought that 
in the year 2000 almost all person to person remote 
communications would be done using video 
telephones. The reality is very different and the use of 
video telephony has not increased very much in the last 
years. 

Video telephony is imponant specifically to sign 
language users. In this case, video telephony can be 
used to communicate with other sign language users or, 
through an interpreter to a standard speech user. As 
sign language interpreters are scarce, remote 
interpretation, where video telephony is used to contact 
an interpreter when a sign language user needs to keep 
a conveiation with a speech user, is a very attractive 
possibility. Requirements for sign language video 
telephony are higher than those used for ordinary video 
telephony and are considered in detail in [6 ] .  

Another situation in which video telephony can be very 
useful is in the relationships among elderly people with 
relatives and even with carets or doctors. Good quality 
video telephony brings a feeling of presence that voice 
telephony is not able to offer. Requirements for this use 



are not as strict as for sign language communications. 
Several experiments have studied this use and 
demonstrated its potential utility [7]. 

F. Broadcasring 

Together with voice telephony, broadcasting (radio, 
TV) is still the most widely used ICT. Access to 
mainstream broadcasting is considered as a right by 
most users, including people with disabilities. In the 
case of public broadcasting this right is even clearer as 
it is supported by all taxpayers' money without 
considering the abilities or age of the taxpayer. 

The main techniques to have "television for all" are 
based on subtitling and audio description of the 
contents. In most developed countries the number of 
subtitled -or audio described- broadcast hours has 
ground steadily in the last years but they are still a 
small percentage of the total broadcast time. These 
techniques require human interpretation and are, thus, 
relatively expensive. Private broadcasting will 
probably not consider providing access for all if it is 
not required to do so by specific legislation. 

An interesting related issue is webcasting, in which the 
Internet is used as a means to transmit audio and video 
real time info. Apart from the generic interest, 
webcasting could have interesting legal consequences. 
As an example, currently in the European Union 
institutional web sites should be accessible according 
to WAI WCAGl.0 guidelines. New versions of the 
guidelines should be adopted when they are available. 
As newer versions of the guidelines will probably 
include accessibility requirements for webcasted 
content, this would mean that public webcasts should 
be accessible. Considering the percentage of public 
broadcasting in the European Union and the increasing 
percentage of simultaneous webcasting this could have 
important consequences. 

G. Alarm and Health suppon systems 

The development of social alarm services is an 
important growth area in the last years. As the age of 
the population increases and more and more elderly 
people live alone, it is essential to provide the support 
to make safe independent living a reality. Although 
ICTs by themselves cannot solve this problem their 
potential to be an important part of the solutions is 
clear. 

Currently, indoor active alarm systems in which the 
usen  can press a button if they require assistance are, 

by far, the most widespread system. In fact and 
although the capabilities of different implementations 
vary widely, this technology is fully deployed in 
developed countries. 

Indoor alarm systems are important tools that help in 
keeping disabled and elderly user s in their homes. The 
fact that these type of systems are not operative 
outdoors is a very important limitation. 

Currently, with the deployment of 2.5 and 3G mobile 
networks, the technical means to build outdoor alarm 
systems are clearly in place. Localisation is still a 
possible limitation but, in many cases the data that can 
be obtained directly from the network6 is sufficient. In 
those cases where network location does not provide 
enough accuracy, satellite positioning can be used to 
complement this data. These systems will probably 
become widespread in the next decade. 

An imponant limitation of most alarm systems is their 
passive nature. The system depends on the user 
capability of pushing the emergency button. Active 
alarm systems, where the system can automtically 
trigger an alarm when the user is not able to do so, 
have been an important research area for many years. 
Currently there are still many important technical 
challenges in developing active alarm systems but, 
clearly, the main topic to be solved is related user 
acceptance and. especially to ethical issues related to 
the capability of the system of triggering alarms 
without the user consent. 

H. Smart Homes 

The use of Information and telecommunication 
technologies to control or exchange information 
between different home devices (e.g. doors, heating 
and air conditioning, alarm systems, phones, 
entertainment systems etc) can be useful in keeping 
disabled and older users in their homes. 

Traditionally the smart home infrastructure has been 
separated into control and telecommunication 
functions. Most research in the use of smart home 
technologies for disabled and older users concentrate 
exclusively on control functions. Although the results 
from many trials show the benefits of this technology 
market uptake is very small. The reasons for this 
include the existence of several standard networks (e.g. 
EHS, EIB) and the lack of trained staff in installation 
and maintenance companies. 

The accuracy dependsofthe r)pe of nelwork and the locatian but, 
inrnaycases.irira!mut IOM. 



Currently, a clear market for home networking is 
clearly appearing, Most of it is related to applications 
such as internet access, multiple PCs or game console 
interconnection and other “infotainment” applications. 
Probably when the network infrastructure is available, 
device control applications will follow. This scenario is 
not free of dangers as, most probably, the needs-of 
disabled and older users have not been considered in 
the design stages and accessibility and usability 
problems may easily appear. 

A Survey of smart home technology for all can be 
found in [8]. 

111. POTENTLALRlSKS 

When accessibility to c-services is analyzed many risks 
can be identified. We have classified potential risks 
into three main categories: technological, social and 
ethical risks. 

A .  Technological risks 

The use of an inadequate methodology or the ignorance 
of the user’s actual needs can lead to an inaccessible 
design. For instance, in some cases devices can not be 
manipulated even by some people that usually do not 
require adapted equipment. This risk can be avoided if 
the designers use relevant guidelines towards a design 
for all approaches and if representative samples of the 
users take part in all the stages of the design process 
from the beginning. 

On the other hand, eservices can be inaccessible if 
they cannot be used by people with special needs, even 
if they have adequately adapted equipment. To avoid 
this risk it is convenient to use standard procedures in 
the design process and to follow well known 
recommendations and guidelines. Sets of guidelines 
relevant to this field have been issued by diverse 
institutions. See for instance, the ones from 
COSTZl9bis’ and W3CMrAf. On the other hand, the 
use of inclusive guidelines is widely discussed in [9] 

B. Social r i s k  

Some services enhance user access but can have a side 
effect in user socialization. In other words, these 
services can favor social isolation. This is the case of e- 
services that substitute other traditional services 

’ h~Jlwwwst&e..fhxst2 19icasb235.hm 
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usually delivered by humans and therefore lead to a 
situation with lower human contact. For instance, the 
provision of e-services -such as remote Internet access 
to studies for disabled people, telecare services, etc.- 
can lead to the cancellation of equivalent services 
delivered directly by humans, putting disabled users in 
the situation in which they can only access the 
electronic service. 

In these cases, it is crucial that social authorities 
provide compensatory measurements to enhance user 
social participation. In addition, there is a need for laws 
against discrimination and institutions devoted to the 
surveillance of disabled user rights. 

An analysis of some social implications of telematics 
can be found in [IO] 

C. Ethical risks 

There are some risks that can be related to ethical 
issues [ I  I]. For instance, when personal information is 
stored andlor transmitted without the authorization of 
the user, there is a dangerous lost of privacy that must 
be avoided by means of privacy protection laws and 
enhancing the user awareness of personal information 
use and cession. 

In some cases, decisions concerning the user can be 
taken bj machines or persons not authorized by the 
user, thus leading to a lost of autonomy. In this case, 
laws to protect the autonomy of disabled people are 
required too. However, it is also very important to 
enhance the user’s awareness of decisions about them 
that can be taken by other people or by “intelligent” 
systems. 

Most of the ethical risks must be faced from the legal 
protection of the user rights. Even then, the designers 
must be aware of the ethical implications of their 
products to avoid unnecessary invasions of user rights 
[W.  

N. FINALREMARKS 

Information technologies offer a challenging 
opportunity for social inclusion of people with special 
needs. Nevertheless. many factors can ruin this 
opportunity. Among them, economical restrictions, bad 
design and social and ethical risks have been detected. 
It is not credible that the natural evolution of the 
market will drive the industry to produce more 
accessible devices and services. These problems can 
only be overcome through international collaboration, 



s t andxd iza t ion  and legal protection. Table I offers a 
summary  o f  basic guidel ines  to face the mentioned 
technical.  social a n d  ethical  risks. 

Design of 
inaccessible 

T h e  authors  are  grateful to the i r  col leagues in  
C O S T Z l 9 b i s  European action, where many of these 
ideas were discussed. T h e  research associated to this 
pape r  is partly supported b y  the Span i sh  Minis t ry  of 
Sc ience  a n d  Techno logy  unde r  projects  DomosiNa 
[Grant No. TIC2000-0087-P4]  a n d  Hererorred [Grant  
No. TIC2001-1868-C03].  

Devices that cannot be manipulated by 
people that usually d o  not require adapted 

??Use of guidelines towards a design for all 
approach IO design 
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