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Introduction 
The information society is becoming more ubiquitous each day thanks to the development of mobile technology, 

multimedia devices, and the constant exchange of data over 3G. User access to the services offered by the 

information society is becoming increasingly less dependent on a computer connected to Internet via cable. 

Although mobile communications related technologies offer great advantages to society as a whole, they also 

present important access barriers to the information society for users with functional limitations. However, finding 

technical solutions that partially cover the needs of these groups are becoming increasingly more common. Some 

of these solutions are the following:  

Accessible devices: mobiles with basic features especially designed for people with disabilities or the elderly. 

Assistive devices: screen readers, screen magnifiers, and other technologies that can be incorporated into mobile 

devices to allow their use by people with special needs. 

Services that improve access: services generally designed for all users that can also be beneficial for certain 

groups with special needs (for example, video calls for the deaf).  

Improving access to internet services via mobile communication for certain groups at risk of exclusion requires the 

fullfillment of two objectives: 

To provide manufacturers with a set of accessibility guidelines they should take in consideration when designing 

mobile technology to make it universally accessible and user-friendly. 

To make available tools that help users identify mobile devices, assistive technologies, and services best suited 

for their needs by creating a knowledge base about accessibility in products and existing services.  

In order to make mobile technology accessible, and to provide users with accurate information about accessibility in 

existing products and services, the ONCE Foundation with the support of Technosite, developed the project “An 

Experimental Study for the Identification and Comparison of Accessible and User-Friendly Internet Mobile Technology” 

(during 2009 and 2011, and co-financed by Plan Avanza). 

The project’s specific objectives are summarized below: 

1. To develop a methodology that enables a comparative analysis of the diverse accessibility and usability features

in mobile technologies (operating systems, hardware components, communication software, user interfaces), and

compatible assistive technologies available as well as the main access services to information society they render.

2. To analyze accessibility and usability features in a large number of mobile devices sold in Spain as well as their

available assistive devices and web-based client applications.
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3. To design an expert wizard for the search, selection and configuration of mobile devices, compatible assistive

technologies, and access services to information society rendered by mobile operators that respond to users’

needs derived both from their functional limitations and preferences.

4. To generate knowledge and to raise awareness about mobile phone accessibility by creating an interactive Web

2.0 network.

5. To establish a collaborative network of accessibility experts that will update the features offered by mobiles sold in

Spain in order to ensure the project’s sustainability.

6. To raise awareness among phone manufacturers, operators and distributors about the need of access to the

information society of people with disabilities, by making them part of this project.

As a result of this project the ONCE Foundation and Technosite created Amóvil (www.amovil.es), a website designed 

as a tool to help users find accessible and user-friendly mobile technology, which also provides current news 

regarding mobile communications. The Amóvil website has also become a space for the generation of knowledge on 

accessible and user-friendly mobile design. This White Paper, developed using a blog tool, serves the purpose to 

provide manufacturers with a set of guidelines to design inclusive mobile technology that considers the needs of 

people with disabilities, senior citizens and groups in risk of exclusion. The contents of this White Paper are structured 

as follows: 

Chapter 1, titled “Mobile technology: uses and social reality” focuses on the impact of mobile technology on 

society as a whole. It also explains the current social tendencies and the responsibilities corporations should 

assume in order to avoid the exclusion of people with disabilities, senior citizens and other vulnerable groups.  

Chapter 2, titled “People and devices”, centers on the social reality of users, their needs to access information, 

and the barriers they face when trying to gain access to mobile communication. In a nutshell, it describes their 

experiences interacting with a technology that was developed without considering their opinions. 

Chapter 3, titled “Inclusive design for mobile devices” highlights the guidelines manufacturers should follow in 

order to develop mobile devices suitable for people with visual, hearing, dexterity or learning disabilities. 

Chapter 4, “Accessibility beyond the mobile device”, describes a set of requirements that should be taken into 

account to allow users with functional limitations enjoy the full use of mobile communication services such as 

accessible applications, mobile web and other services that enhance accessibility.  

A set of conclusions and references are provided at the end of the paper to help the reader delve into the topics that 

interest him/her the most. Also, this paper is currently open to manufacturers and operators, accessibility experts and 

user´s contributions. Because the Amóvil website is based on the Web 2.0 philosophy enabling ONCE Foundation 

incorporate new knowledge that arises from the mobile communication environment, we recommend readers to 

download the latest available version from www.amovil.es. 

4 

http://www.amovil.es/


Chapter 1- Mobile technology: uses and reality 
New technologies change the social model provoking new communication, research, work and social participation 

methods. Mobile devices have become one of the main sources of access to the Internet and to the information 

society. This chapter focuses on the reality surrounding the information society. It also describes the implications for 

and responsibility of manufacturers, law makers and citizens in general in narrowing the digital gap. 

1.1 Internet and mobility 

Today’s social model is based on information. People consume, generate content, and communicate with 

governmental administrations, corporations and other people using different technological devices. This is known as 

the information society. 

Information society is a broad concept that carries an important technological component. Access to society’s basic 

services can be gained through a variety of technological information management channels, such as a personal 

computer connected to Internet or a mobile phone, among others. This represents a significant progress and 

opportunity for people with special needs, since it makes easier their integration into different environments including 

their homes, leisure activities, education and employment.  

Internet is the common link between content, services and people. Internet consumer habits have skyrocketed with the 

access people get to a wide range of services from any place and at any time using mobile internet. Information and 

Communication Technologies (ICT) benefit people with disabilities by making them able to radically change their lives; 

increasing their integration into society and making them part of the actual information society, and of the knowledge 

that should belong to all of us.  

ICT are characterized nowadays by the digital content, products and services available on the Internet, on software, 

mobile phones, etc. The number of people using mobile devices as well as a combination of hardware, software and 

networks is continually growing. Also, mobile devices and services are increasingly becoming more heterogeneous 

and sophisticated. In fact, mobile devices have become essential tools for every aspect of life (social, professional, 

personal, etc.). ICT in general and mobiles in particular are providing society as a whole and people with disabilities 

with many advantages because of the following: 

Mobile devices provide people the opportunity to be connected at any place and time because they can be 

taken along. Therefore, they make it possible to reach a wider audience in any moment or situation. 

The great diversity and sophistication of devices and services compatible with assistive technologies; 
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The great help mobile devices give people with disabilities in certain situations, for example, in communicating and 

being localized. 

The great popularity they have in developing countries such as in Nigeria, India or China, where people have no 

other way to gain access to communications due to the lack of infrastructure. Because in these countries people 

have more access to a mobile device than to a computer, the number of mobile phone users is continually 

growing.  

The relevant role mobile telephony plays in rural areas; 

The rapid growth of elderly population in developed countries; 

9% of Spanish citizens have a recognized disability, according to the National Statistics Institute’s Disability, 

Personal Independence and Dependency Situation Survey. 

1.2 Mobile devices, social tendencies and corporate responsibility 

ICT are increasingly present in people’s daily activities. Although people with disabilities are an important group of 

consumers, they often experiment difficulties using telecommunication services. Furthermore, the rapid growth of 

elderly population is affecting all European countries. Thus, many of them are promoting their integration into society, 

improving their quality of life and independence, as a well as the quality of care services and support offered to them in 

order to enhance their opportunity to have independent and social lives. 

There is a growing market for active aging in Europe, and a need for new occupational, health, leisure and social 

cohesion strategies. There is also a growing market for designed- for-all products and environments, so it has become 

necessary that ICT products and services providers accommodate the needs of consumers. So, making the electronic 

environment, that is the group of elements that make information accessible, equally available for everyone, 

regardless of the means of access used and the user’s disability (dexterity, psychic, sensorial and others) is essential. 

The development of services and products with customizable and user-friendly interfaces that accommodate users’ 

needs regardless of their capacities and talents is the basis for a methodology known as Design-for-All. This will not 

only help increase the number of users but should also serve as an essential element in achieving a true digital 

inclusion.  

Digital inclusion or e-Inclusion is a term used within the European Union which refers to all activities aiming to achieve 

an inclusive information society. New technology developers are turning the risk of exclusion into social cohesion and 

opportunity by making Internet and ICT benefits available to all population segments, including those with 

disadvantages because of education, age, gender, disability, and ethnicity and/or residing in remote or rural areas. E-

Inclusion mainly covers the development of appropriate policies, maintaining a knowledge base, technological 

research, development and display, and the dissemination of good practices. Within the European countries, e-
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Inclusion is one of the three pillars of the Digital Agenda initiative managed by the Information Society and Media 

Directorate General of the European Commission. E-Inclusion policies are part of the e- Inclusion unit and are aimed 

at active ageing, geographic digital gap, electronic accessibility, literacy and the development of digital competences, 

cultural diversity and inclusive electronic management. However, the new social model based on information includes 

a clear risk for imbalance: if access to information fails to be equal, a new social fracture element will be added to the 

existing ones. This is known as the digital gap, and it refers to the social inequalities that emerge as a result of the ICT 

implementation in society. Those who have no access to new technologies not only fail to benefit from its advantages 

but are also being left out of its processes which are becoming increasingly more diverse and abundant. 

Digital differences exist not only among global areas but also within each society. In the information society digital 

illiterates are being left out because information has become the new raw matter of the production system, so those 

who do not control its tools have a hard time getting into the labor market. The problem is that the digital gap comes 

on top of the ones already existing, so groups such as people with disabilities, women, immigrants, ethnic minorities, 

the unemployed, youths with no work experience, drug addicts, prison population and so on, have a new barrier to 

overcome: they are in need of technological training, not to increase their possibilities of getting hired, but to avoid a 

further reduction of their already meager opportunities. 

The digital gap is sparking alarm among governments, supranational organizations, civil society and the third sector. 

For this reason, measures to mitigate the impact of this new social transformation are being adopted. The group of 

actions that have this basic objective is also known as e-Inclusion plans. Over the past years, it has been 

demonstrated that the mobile phone is one of the most useful tools for participating in the information society, so it is 

important to note that there is a need for a mobile phone that is suitable for everyone, and for providing accessible 

services to all, which requires the collaboration among manufacturers and telecommunication providers. This will allow 

users with special needs to easily use mobile devices, and will also improve the quality of the products and services 

implemented, resulting in more satisfied users. In order to fulfill this commitment, we must first tackle the problems 

mobile phone users face:  

An environment in constant growth: the great variety of mobile devices and services available is creating 

confusion among some users. Some people have trouble deciding which device to buy, and learning again to use 

them. 

There are too many barriers to access technology both in handling devices and in gaining access to existing 

services.  

The use of mobile devices for services other than the original ones (such as text messaging and phone calls) is 

still rare.  

The devices’ own limitations: little memory, difficulties to enter personal data, and so on. 

The mobile phone broadband is still insufficient and expensive. 
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Chapter 2- Devices and people 
An objective that must be fulfilled when designing a technological product is allowing everyone to use it regardless of 

the existence of a disability or a limitation of any kind. This must go along with a design criterion for today’s market to 

get the product purchased and used by a large number of people. This is not happening yet because hardware and 

software manufacturers seem to be unaware of the world population’s reality and of the concept of inclusive design. 

This chapter describes the different user profiles, experiences, and the barriers they face. 

2.1 People and disability profiles 

People adopt and use new technology because it makes their daily lives easier, and helps them become part of the 

new social models. Nonetheless, they are affected by several barriers inherent to technology. These barriers can be 

created by devices and browser features, or by the circumstances in which people gain access to different services 

and content available online. This, however, has not stopped technology from growing. 

Despite the growth of mobile devices, there are many barriers that make their use uncomfortable for some people. In 

order to gain an idea of who these groups of people are, a summary of their main characteristics is shown below.  

2.1.1 Visual disability 

Vision loss varies greatly, ranging from complete blindness to a gradual vision loss that allows the person to see 

something.  

The size of devices, which is becoming increasingly smaller, has brought disadvantages to a lot of users because 

smaller keypads and screens make them inaccessible to people with visual disabilities. Often these groups have a 

hard time finding or identifying controls, cable slots or using certain controls that require quick looking. Others cannot 

distinguish certain color combinations appearing on screens and keypads.  

Moreover, new barriers have appeared for visually impaired with the requirement in some mobile devices to enter data 

or to search for controls on a touchscreen. 

2.1.2 Hearing disability 

A hearing disability is the inability to perceive sounds correctly. It can be highly diverse, ranging from mild to profound 

hearing loss. Mild hearing problems can be corrected with amplifying instruments. However, most people with 

profound hearing loss use sign language as means of communication. Deafness is usually associated to speech 

8 



problems. It affects the perception and comprehension of sounds, and sometimes of written information. There are two 

general types of deaf people:  

Pre-lingual deaf: someone who was born deaf or whose hearing loss occurred before learning to speak. 

Post-lingual deaf: a person who experienced hearing loss after learning to speak. 

Some users who use assistive products to improve their hearing can experience noise or certain alterations due to 

electromagnetic interferences emitted from mobile phones. The rapid pulsation of radio signals from digital phones can 

also increase the buzzing or the humming noises. In the case of pre-lingual deafness these problems worsen because 

deaf users have a limited vocabulary, and trouble understanding concepts or excessive long texts containing 

uncommon terms and complex syntaxes. Using graphic information, diagrams and videos in sign language to display 

content or information about mobile telephony services can very useful to these users. 

Another classification of the hearing impaired: 

Hard of hearing: a person whose hearing is deficient but can be functional for everyday life with or without the help 

of prosthesis. A hard of hearing person can perceive or communicate using verbal language although some can 

show some articulation or lexical deficiencies. They tend to have residual hearing even if their auditory level falls 

beneath normal. 

Deaf: a person whose hearing is nonfunctional for everyday life, and does not allow the acquisition of oral 

language through hearing. However, a deaf person can learn to communicate using visual means.  

2.1.3 Physical disability 

A physical disability can include motor coordination or dexterity problems that prevent or make handling objects 

difficult. It can also include lacking a limb, suffering nervous system problems, weakness, limited muscular control 

(involuntary movements, limited motor coordination, and paralysis), and lack of sensitivity, joint problems or 

amputation. Sometimes these problems cause pain or prevent movement. They can affect the hands, the arms or any 

other part of the body. 

The arrival of small mobile devices has meant new difficulties for people with physical limitations. Some of them have 

trouble grabbing and holding these devices and activating their keys. These users may also face difficulties using 

touchscreens because they require good hand coordination and precision to enter data or to gain access to the 

different elements displayed.  
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2.1.4 Cognitive disability 

Individuals with cognitive disabilities represent the largest single disability group. It consists of persons with difficulties 

processing or remembering information. It includes an array of disabilities such as dyslexia, attention disorders, 

decreased memory and intellectual functions, mental health problems, epilepsy, among others. Also, this disability can 

occur along with other problems: 

Pre-lingual deafness / text comprehension 

Cerebral paralysis 

Advanced age 

People who suffer from mild cognitive disabilities may have trouble understanding symbolic messages or graphics 

(such as app icons). If a mobile device has a complex navigation structure, these individual can be at loss when using 

it. Using a simple vocabulary and syntaxes is fundamental to get these users to understand texts correctly. Also, 

individuals with cognitive or learning disabilities can experience problems with some mobile phones operating systems 

given the large number of visual options cramped on the screen. 

2.1.5 Elderly people 

Elderly people tend to face a wide range of difficulties when using a mobile phone. These difficulties are similar to the 

ones faced by individuals who suffer from some of the disabilities previously mentioned, such as displays too small for 

them to see correctly, incompatibility with hearing aids or with other assistive devices and the large number of complex 

features included on current mobile phones. 
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2.2 Devices and accessibility barriers 

Mobile devices, like any other technological tools, require people to possess certain motor, sensory and cognitive 

skills. In many cases, those skills are well above the average world’s population. Because of this many devices and 

tools are only used by a select few. 

If we consider the skill levels shown by some special population group, such as those with disabilities, we find that 

they cannot use or take advantage of available devices because their design does not comply with the realities of this 

segment of the world’s population. 

These errors and omissions in product design parameters generate access barriers, which can be divided into two 

groups: hardware access barriers and software access barriers.  

It should be noted that software-based services offered by any device can always be changed, even after they have 

been designed, in order to accommodate the needs of users. If these needs cannot be accommodated by the existing 

software, this problem should be solved with customizable software or an assistive device. 

Furthermore, abilities and capacities of adults do not get better but rather worsen with time, so in the short or in the 

long run new needs will arise. Since hardware barriers can only be eliminated by designing new models, more 

attention should be paid when designing hardware in order to include accessibility features. 

2.2.1 Hardware barriers 

Hardware accessibility barriers come from physical features and characteristics of devices. The shape, the size, the 

weight, and the distribution of elements on the interface are parameters that affect the level of accessibility barriers 

present on a device.  

The shape of a handset is the first hardware accessibility barrier a person can encounter, because it can have 

ergonomic limitations or require positioning hands in ways incompatible with certain disability profiles. 

Most mobile devices require users to press buttons, switches or to use sliding elements to manage their diverse 

features and services, which can be difficult for a person with a physical limitation. However, they are not the only 

ones affected by those barriers. An elderly person or someone with a cognitive disability can be confused if the 

distribution of switches on a handset is complicated. Also, missing or poorly identified labels makes it hard for people 

with low vision problems to tell one control from another. Furthermore, the size of controls can be uncomfortable or 

impossible to handle for some. 

These accessibility barriers usually show up during the design process of a mobile handset. 
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2.2.2 Software barriers 

Software accessibility barriers usually originate from the device’s predefined methods of use, and from the various 

communication channels available between the device and the user. Identifying these barriers can be difficult because 

software affects the device control interface and its appropriate use.  

These barriers mainly appear in the methods of communication between the device and the user. For example, 

accessibility barriers in devices that display information only through the screen are generally associated to the 

elements on the interface. Thus, a person with a visual disability may not be able to perceive correctly the information 

offered, and those with advanced age may not be able to read it if the font size is too small. Hard of hearing users may 

not be able to understand voice messages, or to hear sound notifications or tones emitted by the device. These 

accessibility barriers appear during the design process, and the development of the operating system running the 

device. 

2.3 Accessibility, usability and user experience 

2.3.1 Accessibility concept 

New technologies and Internet accessibility refers to a set of elements that allows everyone equal access to 

information regardless of the following: 

The type of device they use (computer, phones, PDA, among others); 

Users’ functional limitations (such as dexterity, cognitive, sensorial and other non-recognized disabilities). 

Making technological services and products accessible to users with functional limitations also means making them 

accessible to everyone. In other words, it means improving product usability to all users, and this is partly known as 

Design-for-All or Universal Design philosophy, which simply means making things usable to everyone regardless of 

their limitations. 

In order to promote accessibility, certain products or services are used to overcome barriers and enable people with 

disabilities carry out the same actions a person with no disability does. These products or services are called assistive 

devices or technologies, and some that are already used to access the internet are screen readers, screen 

magnifiers, special joysticks, among others. 

However, these assistive devices cannot accommodate the needs of every person with disabilities. They must include 

certain accessibility requirements for their content and interfaces in order to work correctly. Given the different ways in 

which people use computers and other similar devices, corporate managers should draw up a plan on how to properly 

apply accessibility requirements to their technological products or projects carried out using technological devices.  
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2.3.2 Usability concept 

Although usability is unanimously recognized as important, there is still certain confusion about the meaning of the 

term. Sometimes it is defined as a specific concept, and confused with the concept of utility. Other times it is defined 

as a wider concept synonymous with software quality. 

The different concepts of the term can be classified into four types: 

1. The use of a certain computer product.

Here the International Standard ISO 9241-11 stands out. It contains a broad definition of usability used in several 

international ergonomic regulations. This definition refers to the extent to which a product can be utilized by users to 

achieve their goals with effectiveness, efficiency and satisfaction within a specified context.  

Effectiveness refers to the accuracy and the degree of completeness to which users achieve their goals. Some 

effectiveness indicators are the quality of solutions, and error rates. The quality of the solution can be measured by 

how a user interacts with the system. 

Efficiency is the relationship between the accuracy and completeness with which users achieve goals, and the 

resources or means employed. Some efficiency indicators are the time it takes a user to learn and perform related 

tasks.  

Satisfaction refers to comfort and the positive attitudes towards software use. 

Within the community of software engineers the usability term is used in a more specific manner usually associated to 

users’ interfaces. The International Standard ISO/ICE 9126 defines usability as an attribute that contributes to the 

quality of software design regardless of its engineering, and the individual assessment of his/her interaction with the 

interface. 

This standard has been partially replaced by the International Standard ISO/IEC FDIS 9126-1 which adapts the two 

concepts of usability used in the standards previously discussed. The expression “to be used under specified 

conditions” was added to make it clear that a product lacks intrinsic usability and can only be used in a particular 

context. 

The regulation, however, recognizes that usability plays a double role: a software design activity, and an overall goal 

that said software meets user needs. The normative also describes six attributes for software quality that are relevant 

during product design: functionality, reliability, efficiency, maintainability and portability.  
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2. The second meaning of usability refers to interfaces requirements and general interaction with applications. In this

case the concept of usability covers requirements and attributes demanded for interfaces both from the standpoint of 

ergonomics, and of allowing the user to interact with the information system. These requirements can be organized 

into guides containing the principles that must be followed when designing interfaces that can be useful for developers 

and evaluators. Some ISO which refers to this second aspect are:  

ISO 9241: details the main dialogue principles (1996), presentation of information (1998), user guidance (1998), menu 

dialogues (1997), command dialogues (1997), direct manipulation dialogues (1999), and form filling dialogues (1997).  

ISO/IEC 11851: outlines recommendations for icon symbols and functions. 

ISO/IEC 14915: describes user multimedia interfaces ergonomic principles. 

ISO/IEC 14754: describes dialogues with pen-based interfaces. 

ISO 11064: details the ergonomic design for control centres. 

3. The third meaning of usability refers to an organization’s ability to apply user focused designing principles and

procedures. Procedures for good practices are described in the International Standard ISO TR 18529, which also 

details the six levels of ability needed in order to achieve these practices. 

4. The fourth meaning of the term has to do with the process and the procedures applied during product development.

The ISO 13047 regulation explains the required activities for human-centered design process during an application life 

cycle; and ISO 16982, the methods that can be used.  

2.3.3 User experience 

User experience is the study of how a person behaves and uses technological devices in the real world. It is the 

answer to the question how does it work? It usually tells the difference between successful and unsuccessful products 

or services. 

User experience is not about how a product or service works inside but rather about how they work outside, when 

someone uses it or works with it. 

In order to develop technological products that accommodate users’ real needs it is important that these needs are 

part of such development from the beginning. Concepts such as accessibility and usability have a significant impact in 

user experience. 

14 



Chapter 3: Inclusive design for mobile devices 
When designing new mobile devices manufacturers define the visual style and the hardware technological 

parameters. However, they often forget the ergonomic needs of the device’s end user. These omissions mainly affect 

people with special needs such as the disabled and the elderly.  

This chapter describes the design-for-all principles, and the various needs a mobile device should accommodate 

according to the different disability profiles.  

3.1 Design-for-All 

The principles of Design-for-All are summarized below: 

Equal use: any group of users should be able to use the product. User segregation and stigmatization must be 

avoided. 

Flexibility: the design should be adapted to a wide range of individual preferences and abilities. 

Simplicity and intuitiveness: the product should be easy to use and to understand regardless of the user’s 

experience, knowledge, abilities and concentration levels.  

Perceptible information: the product design should be able to effectively communicate perceptible information to 

the user regardless of environmental conditions or the user’s sensorial abilities.  

Tolerance to errors: the designer should minimize potential hazards and negative consequences of accidental or 

wrong actions made by the user. 

Low physical effort: the product should be used easily and comfortably with the minimum effort possible. 

Size and space for reach and use: the product should allow enough space for the user to approach it, reach it, 

manipulate it and use it, regardless of the user’s body size, posture or dexterity abilities.  

Requirements for device hardware and software design should accommodate the needs of people with any of the four 

main disability profiles: visual, hearing, physical and cognitive. 

3.2 Needs of people with limited vision 

Mobile devices have a wide array of elements that are visually perceptible. However, they should not become barriers 

to users with visual deficiencies. Elements such as keypads, keys, and visual notifications emitted by a device should 

comply with specific visual criteria to be accessible to people with limited or no vision. 
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Blind or partially blind people need mobiles that comply with a series of software and hardware design requirements. 

These requirements are listed below: 

1. Assistive technologies requirements:

a) A mobile device must provide a screen reader for blind users. The device operating system must either

include this assistive device or allow the installation of an external one.

b) A mobile device must provide a screen magnifier for users with partial vision. The device operating system

must either include this assistive device or allow the installation of an external one.

2. Screen requirements (affecting people with residual vision):

c) A mobile phone screen should be large enough to allow a user perceive icons and any other essential

information correctly without needing to scroll.

d) A mobile device should enable the customization of screen backlight brightness.

3. Visual requirements:

e) Users should be able to customize options and characteristics of screen elements visual presentation

such as colors, size of icons, and layout.

f) The user should be able to modify font type and size.

g) The mobile device should include mechanism to enable the use of high contrast color scheme.

4. Operating system requirements:

h) The mobile device should include an energy saving feature that shuts off the screen. The user should be

able to configure it and customize it.

i) The device should provide sound feedback when pressing a key.

j) Phone alerts and events should include a customizable sound feedback.

5. Keyboard requirements:

k) Color contrasts between the background and an element (an icon or a letter) should be enough to be

perceived naturally by the user.

l) The visual style of keys should be according to the group they belong to so the user can differentiate them

from other keys and elements.

m) The keys of a mobile device must have a backlight mechanism.

n) Keys surface and separation should be appropriate to be identified by touch.

16 



o) QWERTY keyboards keys should have embossed marks to allow identification by touch.

3.3 Needs of the hearing impaired: 

Sounds are an important channel of communication in mobile devices either when using communication features to 

connect with other people or when emitting notifications. 

Sound characteristics and events should be present on a mobile phone, and should be customizable so they do not 

become accessibility barriers for users with hearing deficiencies. 

Deaf and hard of hearing people need mobiles phones that comply with a series of software and hardware design 

requirements. These requirements are: 

1. Visual requirements:

a) The mobile device should include a mechanism that transforms a voice notification into a text alternative

or an icon.

b) The mobile device should either include LED notifications on the handset or use its screen as notification

light.

2. Operating system requirements:

a) Mobile alerts and events notifications should include a customizable visual feedback.

b) The device should include customizable volume levels for sound events notifications, ringtones, voice

synthesizer, and multimedia resources reproduction.

3. Hearing requirements:

a) The mobile device should be compatible with hearing aids and cochlear implants. It must also enable the

connection of a wireless loop set or any other adapter.

4. Communication requirements:

a) Mobile devices should enable video calls.

b) Mobile devices should be compatible with any instant messaging system.

c) Mobile devices should include a built-in camera or allow connecting an external one to be used for video

calls.

5. Keypad requirements:

a) A mobile device should allow tactile haptic feedback to provide confirmation of key presses. The user

should be able to customise this characteristic. 

17 



3.4 Needs of people with physical limitations 

Main data input channels on mobile devices are physical elements such as keys, and touchscreen presses. People 

with physical disabilities need mobiles phones that comply with a series of software and hardware design 

requirements. These requirements are: 

1. Assistive technologies requirements:

a) A mobile device should be compatible with or include a voice recognition system available in the market.

This assistive device should enable configuring, customising and executing the devices features as well 

as installing dictation software.  

2. Operating system requirements:

a) A mobile device should include a speed dialing system.

b) A mobile device should allow hands-free calling.

c) A mobile device should include a voice command system that allows performing several functions such as

dialing a number or searching for a contact. 

d) Information on the screen should not be subjected to limited screen timeout duration, and notifications

should require the user to accept or cancel them. 

e) A mobile device should include a functioning mode that allows the user to control the device with no more

than three keys. 

3. Mobile handset frame requirements:

a) A mobile handset frame should have certain dimensions in order to be ergonomic, and its weight should not

be excessive. For example, it should not weight more than 130 grams, and its dimensions must not make 

the user hold it with both hands. 

b) The user must be able to place the device in a standing or vertical position to make video calling easy. The

device must also have a flat back surface to provide the user with more stability when using it and be able 

to place it on its side. 

c) The mobile should have water proof and shock resistant casing.

d) A mobile device should have no protruding external antenna or element.

e) The volume control key should be at a comfortable position so the user can easily reach it during a phone

call. 

f) A mobile device should include a simple and easy to handle mechanism to lock and unlock the keypad.
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g) Mechanism and procedures to insert and extract SIM cards, memory cards and other inserting devices

should be simple and easy to understand. 

h) The device should include round connectors that can be plugged and unplugged with a simple touch.

i) Cable and assistive devices should be standardised accessories, with identical connection plugs for every

model. 

j) Charging connections slots should be different to other cable connections slots.

k) The user should be able to wear the device on clothing, and use other accessories such as mobile skins,

holsters, straps, among others. 

4. Requirements for keypads

a) A device should include a predictive text feature to make entering information simple and comfortable for

the user. 

b) The device must include the possibility to customise operations that require pressing two or more keys in

succession. The maximum time elapsing between successive pulses should be configurable by the user, 

for example, when using a combination of keys to lock and unlock the keypad. 

c) The mobile phone should include an automatic call answering, and any key answering features.

d) The mobile phone should include a mechanism that allows reproducing the phone’s side button functions

on the touchscreen for users who need a head pointer to use the device. 

e) The mobile should have a minimum pressure surface to enable the user to press keys with precision and

steadiness. 

5. Connectivity Requirements

a) The mobile device should include wireless internet connection for data exchange, synchronization

processes and communication with other peripherals.

b) If the mobile phone does not have a built-in QWERTY keypad, it should enable the user to connect an

external one. 

3.5 Needs of people with cognitive limitations 

Mobile phones require logic methods, images, icons and messages in order to communicate with the user. Complex 

systems or technical language makes it hard for people with cognitive disabilities or with no technical expertise to 

understand mobile devices and their uses.  
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People with cognitive disabilities need mobiles phones that comply with a series of software and hardware design 

requirements. These requirements are: 

1. Operating system requirements

A) A mobile device should enable importing and exporting data from the phonebook, the calendar and other

features using standards formats compatible with other phones and devices. 

B) A mobile device should include within its operating logic a gradual and simple menu display.

C) The mobile phone options menu and interface displays should be logical and sequentially structured.

D) A mobile phone interface menu display should be configurable so it could be adapted to the users’ needs

(option numbers and order, icon size and options texts). 

E) Texts on how to configure the mobile phone’s options should be clear and easy to read.

F) The device should notify the user by a sound, an icon or a vibration that it is working when it is in passive

mode. 

G) A mobile device should allow assigning a customizable image, tone, picture to a contact so the user can

readily identify who is calling. 

2. Keypad requirements

a) Keys should include an image or a character easy to identify, so the user can readily know what they are

for. 

b) Send and end keys are important in a device, so they should be in the same place in every phone. Also,

they should be used for starting and ending calls only, and should have standard and easy to recognize 

icons. 

c) Mobile phones include hotkeys associated to its different features that are usually displayed on the screen.

Because of this hotkeys should be placed as close to the screen as possible, and in a position which 

allows the user to readily identify the feature displayed on the screen.  

d) If the mobile device includes a numeric keypad it should be respect the standard key layout.

e) The physical keypad of a device should be configured and customized by removable keys, interchangeable

key panels, etc. 

3. Documentation and iconography requirements

a) Icons and symbols used for visual information should respect the ISO/IEC TR 19766:2007 regulation.

b) Icons and drawings used to indicate control status and events should clearly represent whatever they refer

to and its size should be enough to guarantee its recognition in any situation or circumstance. 
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c) Status indicators should not be ambiguous. For example, they should have a standard icon and a text label

for turning the phone on, battery and phone signal. 

d) The phone should include support documentation for any product or service. The documentation must

provide clear instructions in easy language and structure, with many examples and graphics illustrating 

what instructions say. 

e) User guides should be available in an accessible format, in bigger font sizes, in Braille, voice or electronic

format that enables using computer screen readers. 

d) An accessible channel where the user can post questions or queries regarding the use of the device or

service should be guaranteed. The channel should meet accessibility criteria. 

Chapter 4: Accessibility beyond the device 
Accessibility in mobile communication besides enabling users to obtain devices that fit their needs, also means making 

sure the services provided by software applications, websites and other supports meet basic universal accessibility 

requirements. 

In this chapter a series of practical tips are provided for mobile applications designers, webmasters, and services 

offered in other supports, in order to contribute to the promotion of universal accessibility.  

4.1 Accessible applications 

Mobile accessibility includes a series of requirements both for the hardware and the software, which were described in 

the previous chapter.  

A mobile device’s main software is run by an operating system that can or cannot allow the user to download new 

computer applications that would enhance the device’s functionalities.  

Mobile manufacturers are boosting the development of computer applications by external organizations or individuals. 

These applications are usually available for direct downloading from websites or applications designed to provide 

access to online stores selling applications as well as other content. Application developers sometimes set a price 

(some are free) that is charged to the user once the downloading is finished.  

Applications offered by online stores or by other distribution mechanisms belong to the external software category, so 

they must comply with certain accessibility requirements so the user experience is not affected when the app is run on 

the device.  

21 



Developers should comply with a set of accessibility requirements when designing an application regardless of the 

operating system in order to ensure that people with disabilities, senior citizens and other groups can make use them. 

These requirements are the following:  

1. A client application downloaded into a device must be accessible. In order to check its accessibility features it is

necessary to interact with it using supporting products already installed on the device such as screen readers, 

screen magnifier, etc. For an application be accessible, its visual content must include a voice alternative, forms 

should be properly labeled, elements should be organized in a logical manner, color contrast should be sufficient, 

and controls must have an alternative text, etc. 

2. An application should enable modifying font sizes, color schemes, audio levels customization, and a speedy

response in time dependent processes, etc. The way users use customization features within a system must 

be taken in consideration (for example, if the user has defined a high contrast scheme for his/her device) as well 

as the application’s interface and compatibility.  

3. In order to get a satisfactory experience, the user should be able to get support or consult a guide while using a

client application. The client application must provide built-in help features in the form of label instructions on the 

interface, balloons, explanatory images or animation features, etc. Help features must be compatible with assistive 

devices incorporated in the mobile device.  

4. The application must notify its status to the user: if it is on passive or active state, performing a configuration

process, available or unavailable, finishing an operation (transferring or receiving data, etc.). For notifications be 

accessible they must be displayed through the device’s own notification mechanism. Some notifications features 

embedded in applications’ interface pose accessibility problems for certain disability profiles. 

5. The user should be able to activate, deactivate, or pause the service offered by an application through a mechanism

available at the application’s own interface. 

6. Applications’ interfaces must not be overloaded with multiple controls and data. The visual interface should be

simplified by using grouping devices such as selection tabs, structure navigation through menus or multiple 

windows.  

7. In multilingual interfaces every element (buttons, status messages, titles, and support and image alternatives) must

be properly translated into the selected language. 

8. An application must provide a configuration and customization assistant to guide the user during the configuration

process. This process must be clear, progressive with help suggestions and error notifications that would assist 

the user during the set-up process.  

9. Help features provided by the application must be clear and comprehensible. Information about how to use it and

configure it must be made available as well as a list of possible error events the application may notify, and 

frequently asked questions. 
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10. An application must include a fail-safe mechanism that allows the user recover information in the event of an error,

for example during a configuration or a customization process (when using a step by step assistance service) or

while sending or receiving files, resources, etc.

11. Time-dependent processes (accepting a conversation request, phone calls or sending messages) occurring in an

application it must be ended at the user’s will by enabling a mechanism to accept or cancel them or to set a time

period.

12. Services requiring payment prior to their use should include clear notifications informing the user how much it is

going to cost.

13. An application must protect all personal information. If the user modifies the device’s configuration setting, the

application must notify if any personal data has been made visible to third parties. The application must also notify

users the status of their personal data and, if possible, the security certification used.

14. Many applications are downloaded from external websites or display their web content using a web browser.

Applications that use web browsers to display all or part of their content must comply with the requirements

described in Accessible Mobile Websites section below.

4.2 Accessible mobile websites 

Websites are not only designed to be accessed with a personal computer. An increasing number of mobile devices 

include the necessary features to enable web browsing (web browsers, internet connection, etc.). However, it is 

important to keep in mind that while it is possible to surf the net using a mobile device, conditions for web access are 

not the same. For example, keyboards and screens are smaller and a mouse is not needed.  

For a website be accessible to everyone designers must comply with the Web Content Accessibility Guidelines set by 

the W3C. Also, recommendations from the Mobile Web Initiative Best Practice guidelines must be applied in order to 

get a web content properly displayed on mobile devices. Some of these guidelines are described in this section. 

The criteria for accessible websites are summarized below. They were extracted from referenced documentation as 

well as from ONCE Foundation and Technosite’s experience in mobile technology related research projects (INREDIS, 

and others). 

1. The content purpose or objectives must be clear and obvious. Users should be able to comprehend at a mere

glance what the website offers and to what end, and also if the content have more than one purpose. 

2. Content that is central to the meaning of the page should always precede the one that is not in order to spare the

user from scrolling looking for the main content. This gives users an idea of the page’s topic the first time he/she 

visits it and helps them decide whether it is interesting.  
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3. The title of the page must be short but descriptive. Most mobile web browsers do not display page titles because of

their limited space. The title helps users to readily identify the pages they are viewing. Also, titles can be used by 

devices as default labels for bookmarks. 

4. A clear and simple language must be used. The presentation logic must be familiar and comprehensible, and the

knowledge level displayed should be appropriated for the targeted user. The use of clear language has a 

particular importance for mobiles where brevity and directness styles are usually preferred over in-depth ones 

because texts are usually displayed in small fonts, and the user can easily get distracted by environmental 

conditions, and feel confused or lost. 

5. All software processes must be user-friendly. In order to make software processes easy the following factors must

be considered: 

a) The number of steps a user must perform during and after a software process must be clearly labeled.

b) Software processes should not use hidden information that requires a user to perform an action in order to

visualize it. 

c) Users must receive feedback regarding the status of an ongoing process.

d) Users must receive feedback whether an action was successfully completed.

e) Feedback must be made immediately available to the user.

f) A software process should enable the user to modify the steps previously performed.

g) The user must be able to stop or cancel a process.

h) Every action must lead to the same results.

i) Users must be allowed to undo any action previously performed during a software process.

6. Web document logic structure must comply with standard markup language. Also, the structure of content must be

correctly defined using headers and by grouping elements into lists. 

7. Web browsing mechanisms must be consistent. Websites must provide a site map, a navigation bar or a content

menu to navigation through the page easy. These elements must be accessed from the web’s home page or main 

page. When a menu offers several options, they should be ordered in a logical manner. Also, grouping elements in 

an intuitive way improves usability. Furthermore, navigation options should be similar and information must be 

presented the same way across the application or website. Lastly, a link enabling the user to return to home page 

from any page must be available.  

8. A minimal web browser providing basic links in single lines should be displayed at the top of the page. Any other

secondary navigational elements may be displayed at the bottom. It is important to remember that users must be 

able to view page content once the page has loaded without scrolling.  
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9. Auto refreshing pages must be avoided because it creates confusion for screen reader users. For example, when a

page auto refreshes while a user is reading it makes the user read the updated information again from the 

beginning thus creating confusion. 

10. Ensure that the content provided by accessing an URI offers a coherent experience when accessed from different

devices. It should be properly displayed in different resolutions, and in a similar way in any device. Furthermore,

the user must be able to activate any page element regardless of the device used to view the website.

11. Icons and metaphors used must be comprehensible to the user and must make interaction with the page easy.

Icons and images should help the user understand the content. Readily understandable icons increase the

website’s accessibility.

12. Filenames extensions must be highlighted. Mobile webs often run slow, and some users are charged an extra fee

for clicking on certain links, so it is important to show where a link is leading to, so the user can decide whether

they want to follow it. Thus, it is advisable to show filenames extensions of content in a different language or

stored in a different format to spare the user from having to download unwanted content.

13. Creating pop-up windows must be avoided because most mobile devices cannot support more than one window.

Also, current windows must not be changed before informing the user.

14. Errors messages within the control of developers must be written in clear and simple language instead of in codes

or in technical language. The cause of the error must be informed to the user in order to prevent it from happening

again. Providing solutions or suggestions about how to fix an error is advisable. Also, the user should be able to

navigate away from the error.

15. Free text entry should be avoided where possible. Enabling the user to select items using navigational elements

instead of entering text reduces writing errors.

16. Given the typical input limitations of mobile devices, the number of keystrokes must be kept to a minimum.

Selection lists, radio buttons or other navigational elements that do not require typing should be provided where

possible.

17. Provide default values or specify a default text entry mode where possible. Check if the web content or the service

offered specifies or provides examples on how to enter data on problematic boxes, for example, date formats

(00/00/0000 or 00/00/00) or figure formats (1000, or 1.000 and 11,11 or 11.11). If possible the latter figure format

must be used by default.

18. In order to spare the user from constantly using the keypad (which is uncomfortable in most mobile devices)

provide short cuts or access keys for frequent operations.

19. Web cursors positions must be visible on online forms text fields or text entry boxes. When an online form loads

up, the cursor’s position must flash on the first text field or entry box the user should fill in.
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20. URI must be kept short where possible. Although most users prefer accessing an URI through a hyperlink

sometimes typing it is the only available option.

21. The number of externally linked resources must be kept to a minimum because each of them requires separate

requests across the network, and might add to the page’s load time. Therefore, it is necessary to make sure the

number of externally linked resources on the page is less than 20. Furthermore, the number of icons per page

should be no more than 15 and the number of graphic resources, no more than 7.

22. Make sure the overall size of the page is appropriated to the device’s memory limitations. Large pages add

significantly to loading time and can cause problems in devices with page size restrictions.

23. Avoid large and high resolution images that cannot be read by the device except in cases where critical

information would otherwise be lost.

24. Page layout must allow vertical scrolling thus enabling the user to experience all of its content, except in cases

where the content (such as maps or images) requires horizontal scrolling. If a page element requires horizontal

scrolling it must not cause the rest of the page to require it.

25. Protect the privacy of the entry of personal data. Passwords or authentication keys should not be displayed on the

screen. Instead, special characters or asterisks must be displayed.

26. Content and features must be compatible with assistive technology supported by the device.

27. The character encoding used to create a website must be efficient and comply with formal grammar rules.

28. Because mobile devices are increasingly becoming more sophisticated, their capabilities must be exploited in

order to enhance user experience. Do not limit yourself to creating excessively simple webpages.

29. File formats must be supported by the device. Linking files that are on a format not supported by the device can

result in unnecessary delays and costs to the user. Some devices tell which format they support, so in these cases

preferred file formats must be respected.

30. Avoid using tables for layout. Tables do not work well on small screens and may result in the user having to scroll

horizontally to be able to read the content.

31. Using frames is forbidden. Most mobile devices do not support them because of their limited space. Also, frames

may be problematic for disabled users who rely on assistive devices.

32. Avoid using graphics for spacing. Using a graphic for an absolute position does not work well on many screens.

Also, large graphics may result in a waste of bandwidth.

33. Tables do not work well on limited sized devices and may result in the user having to scroll horizontally in order to

read the content. If the user’s device can support tables and tabular presentations are present, headers must be

correctly marked up and linked. If the device does not support tables using an alternative tabular presentation is

recommended. Also, nested tables must be avoided.

26 



34. Content lay out and presentation must be easy to read if the device does not support style sheets. Support for

style sheets varies greatly among mobiles. Some provide full implementations including caching of external style

sheets, some do not support external style sheet caching nor the <style> element, others do not support more

than one style sheet or no style sheets at all.

35. Avoid using labels, appearance features or HTML embedded formats.

36. Using absolute units in markup language attribute values or style sheets property values. Avoiding absolute or

pixel measures enables the browser to adapt the content to the display. However, an exception to the rule should

be made when an image has been specifically sized for a particular display. In these cases, markup language

must specify the exact image dimensions in pixels to help the browser to flow the page and avoid re-flowing it

again. Using percentages or relative measures such as em, ex, bolder, larger and thick is recommended.

37. Form controls labels must be explicitly positioned with regard to the controls they refer to. This means labeling

control forms correctly, and explicitly associating and positioning labels in relation to the form controls they refer

to.

38. Content and services must be rendered in text-only mode. Avoid embedding objects or scripting even if they are

supported by devices, unless there is no other way to access the service or content.

39. Make sure the information displayed in color is also available without colors. Also, background and foreground

color combinations must provide enough contrast.

40. All images must include a text equivalent to the message or content conveyed by the images.

41. Information presented on videos must include subtitles, audio description, a text transcript or summary for the

visual and the hearing impaired who cannot access it using multimedia software such as Flash.

42. Sign language translation for videos displayed on mobiles with multimedia support is also recommended.

43. Avoid causing the screen to blink because the user can be distracted. It may also annoy some people or be

hazardous for people with photosensitive epilepsy.

44. Users should have an option to turn off any blinking or moving content. Dynamic or moving content is caused by

scripting, images or programmatic objects such as applets or Flash. The importance of movement depends on the

size of the content compared to the rest of the visual area. When a page includes moving content a mechanism

allowing the user to freeze it must be provided.

4.3 Accessibility in other services 

Services that are offered through means other than downloading them from Internet may be of a different nature. They 

could be phone calls, video calls or short text messages, etc. In order to make general services offered by telephone 

companies accessible for all a series of advices are offered below. 
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1. General advices

a) When a service is designed to remove accessibility barriers in other services, its cost should be the lowest

available for these services. For example, video calls must cost as much as a regular voice call. 

b) Services must allow multimodal interaction. The user must be able to access a service by a phone call or a

text message, etc. 

c) Service must be available for every device and user.

d) Telephone operators must offer information about services boosting accessibility in mobile communication.

2. Services offered through automated voice answering systems

a) The service must be compatible with keyboard dialing and voice command recognition.

b) Speech recording must be clear and simple, and must repeat relevant information to the user.

c) A mechanism allowing the user to cut voice recording and go to the next step must be available.

d) A voice operator option must be available to the user.

e) An easy to access options menu should be provided.

f) A text based communication channel must be made available (chat, text messaging services, etc.).

g) Giving service to deaf customers via video calls is recommended. Also, sign language translation must be

available upon the deaf person request. 

3. Services offered via short message services

a) Avoid abbreviations.

b) Provide clear instructions for use.

c) Inform if the text message exchange has a fee.

d) Offer a voice call alternative.
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Conclusions 
After explaining accessibility requirements that must be applied to mobile devices (hardware and software) and 

services designed to be accessed from these small terminals (client applications, Web, etc.), a series of conclusions 

are offered in order to achieve universally accessible mobile communications. 

1. Mobile communication accessibility is better achieved with team work and with the implication of operators,

manufacturers and end users organizations. 

2. Accessible and user friendly mobile technology is better achieved by integrating all users into the development

process of products and services. Users should participate in the designing, development and implementation 

processes from the beginning and in every phase.  

3. Accessibility to mobile communication does not mean exclusively designing accessible mobile devices. Digital

services linked to these devices should also be accessible for all users, and must consider alternatives to 

sensorial, physical or cognitive limitations.  

4. The existence of operating systems that can be downloaded into any device contributes to accessible mobile design

as long as the operating system becomes an accessibility provider. This can be achieved by, for example, 

integrating assistive technologies into the operating system or forcing developers to use accessible components 

when designing client applications.  

5. The availability of effective assistive devices reduces the effort when developing client applications and the mobile

Web. For example, if the device provides a screen reader there is no need for an application to offer a voice option 

for text messages. 

6. Client applications accessibility and user friendliness must be assessed by experts just as applications in general

must comply with minimal quality requirements in order to be sold on online stores. 

7. Creating technical and legal regulations setting out accessibility requirements for varying technologies (mobile

devices, operating systems, client applications, mobile web, etc.) will contribute to increase accessibility. 
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