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PRESENT AND FUTURE OF WEB CONTENT ACCESSIBILITY: AN ANALYSIS  
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Original scientific paper 
The Web was created as a universal network of knowledge. It represented a huge qualitative and quantitative leap in terms of acquisition and processing of 
information. However, even today, significant barriers make difficult the access of a large number of citizens to the web, including disabled users and old 
people with diminished skills as an effect of age. Accessibility is the feature which facilitates access to and successful usage of a web site or service for as 
many people as possible, regardless of their personal limitations or limitations imposed by their environment. This article reviews the main aspects of web 
accessibility and its future, passing through the effective implementation of guidelines known as 2.0, which ensure compliance with existing legislation at 
national and international level. 
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Sadašnjost i budućnost dostupnosti sadržaja Web-a: analiza 
 

Izvorni znanstveni članak 
Web je stvoren kao univerzalna mreža znanja. Bio je to ogroman kvalitativni i kvantitativni skok u odnosu na pristup informacijama i njihovu obradu. 
Međutim, čak i danas, postoje znatne prepreke pristupu mreži velikog broja građana, uključujući osobe s invaliditetom i stare ljude smanjenih sposobnosti 
kao posljedice godina. Mogućnost pristupa je značajka kojom se olakšava pristup i uspješno korištenje web lokacije ili usluge što većem broju ljudi, bez 
obzira na njihova osobna ograničenja ili ograničenja nametnuta okolinom. Ovaj članak daje pregled osnovnih značajki mogućnosti pristupa mreži sada i u 
budućnosti, osvrćući se na uspješnu primjenu smjernica poznatih kao 2.0, kojima se osigurava podudaranje s postojećim zakonskim odredbama na 
nacionalnom i internacionalnom nivou. 
 
Ključne riječi: dostupnost mreže, invaliditet, iskoristivost, sadržaj mreže, univerzalni dizajn  

 
 
1 Introduction 
 

The term accessibility is defined as a degree to which 
a product, device, or service can be accessed and used by 
humans. It is especially important for those who are 
influenced by disabilities but it may also be useful for 
anybody who has to use or access a system in adverse 
condition (e.g. using a mobile device in a tight space with 
poor light conditions). Promotion of accessibility 
normally relies on certain facilities that help to overcome 
obstacles or barriers to accessibility. The goal is to enable 
all people to perform the same actions which could be 
carried out by a person without any disability or adverse 
condition. These facilities are called assistive technology: 
e.g. the Braille alphabet, the sign language, a wheelchair 
or sound signals for traffic lights. 
 Web accessibility is related to the practice of 
generating web pages accessed by people with all types of 
abilities and disabilities. Sites correctly designed, 
developed and edited enable equal access to information 
and functionality for all users. Its importance grows 
continuously due to the development of the Information 
Society. Accessibility is now linked with the respect to 
the basic rights of citizens to access information; of 
course, it attracts huge attention due to its potential for 
additional benefits like increasing audience and market 
share of a Web site, improving efficiency, showing social 
responsibility and reducing potential legal issues. 
 Accessibility mainly benefits people who have some 
degree of disability, such as: 
- Visually impaired: blind people and those with poor 

vision or with problems for colour perception. 
- Hearing impaired: those with quantitative or 

qualitative alterations of the correct perception of 
sounds. 

- People with special needs: those affected by reduced 
mobility or control of movements as well as people 
affected by epilepsy, dyslexia or poor memory. 

 
 Nevertheless, web accessibility also benefits other 
user groups such as [1]: 
- Elderly users with aging problems associated with a 

gradual diminishing of abilities. 
- Users affected by circumstances arising from the 

environment as low or adverse light, noisy 
environments, confined space, etc. 

- Users accessing Internet services using equipment 
and connections with limited capabilities, (e.g. 
reduced mobile devices). 

- Users who are not fluent in the corresponding 
language or jargon or those with low level of literacy. 

- Inexperienced or non-self-confident users in the use 
of various electronic devices. 

 
 This review article presents an overview of the 
current situation and future trends of the field of the Web 
accessibility. Section 2 describes the current situation in 
this area and also reviews the regulations and 
international applicable laws. Section 3 analyses and 
discusses the future of the Web accessibility, especially 
influenced by the web accessibility guidelines known as 
2.0. Finally, Section 4 presents some conclusions. 
 
2 The literature survey 
 

The creation of accessible websites has been marked 
from the beginning by the fear of web designers to deal 
with the accessibility issues, largely caused by a lack of 
information or poor techniques for accessible design. 
People often think an accessible website is more 
expensive and requires much more time than a 
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conventional system. This has been revealed as a false 
assumption. Benefits of providing access to a larger 
population are usually greater than the effort and time 
required by a designer with proper skills to implement 
accessible sites. Of course, the cost of implementing most 
of the accessible features of a site, whether originally 
planned or at the time of redesign is much less than what 
is required when modifying an inaccessible website. 
 Another myth of web design is the belief that all you 
need for the accessibility of a website is creating an 
alternate "text only" version, without pictures or colours, 
etc. In general, an accessible website could also be 
attractive, but you have to meet certain requirements in 
order to facilitate access by people with disabilities or 
influenced by different barriers. These requirements have 
been collected and stated in a number of 
recommendations, standards and legal regulation related 
to web accessibility.  

The most popular and internationally used standard is 
the Web Content Accessibility Guidelines (WCAG). It 
was created as a result of the Web Accessibility Initiative 
(WAI) by the World Wide Web Consortium 
(www.w3.org/WAI/). The W3C released version 1.0 of its 
web accessibility guidelines in 1999, known as WCAG 
1.0 [2]. Its main objective was guiding the design of web 
pages to reduce barriers to information. These guidelines 
are widely accepted as an international standard.  
 WCAG 1.0 includes 14 standards or guidelines, 
which are general foundations of accessible design. Each 
of these guidelines is associated with a series of 
checkpoints (a total of 65) to assist the detection of 
possible errors. A priority rank is assigned to each 
checkpoint. The rank indicates how the checkpoint affects 
the accessibility of a web site in case it is not satisfied. 
The priorities ranks are the following ones: 
-  1: A professional involved in web development must 

fulfil these control points. Failure to do this will result 
in the impossibility to access information in the 
document by one or more groups of people. 

-  2: A professional should satisfy the checkpoints. 
Failure to do this will result in difficult access to 
information in the document by one or more groups 
of people. 

-  3: A web content developer may address this 
checkpoint. Otherwise, it will be difficult up to a 
certain degree to access information in the document 
by one or more groups of people. 

 
 Depending on the degree of compliance with 
checkpoints by a certain website there are three levels of 
compliance: 
-  "A": all Priority 1 checkpoints are fulfilled.  
-  "AA" (Double-A): all Priority 1 and 2 checkpoints 

are fulfilled.  
-  "AAA" (Triple-A): all Priority 1, 2, and 3 

checkpoints are fulfilled.  
 
 Nowadays a huge number of web pages have an AA 
compliance level. This is remarked at the bottom of a web 
page using the W3C symbol to report the level of 
accessibility of the page. Fig. 1 shows the symbol on the 
webpage of the Ministry of Education of Spain.  

 In other sites, a specific web page reporting 
compliance with accessibility requirements of the website 
is included. For example, Fig. 2 shows the accessibility 
information page of a University in Spain.  
 The information about policies related to the web 
accessibility in different countries can be found in the 
W3C web page [1]. The body of national legal regulations 
and policies addressing ICT accessibility, including the 
Internet and the Web, are growing permanently. There are 
several different legal approaches and policies:  
- Some regulations establish human and civilian rights 

related to ICT. 
- Other regulations imply that any ICT device or 

service purchased by government must be accessible. 
- Other regulations state that any ICT service or 

product must be accessible to be sold in a given 
market  

 

 
Figure 1 Website of the Ministry of Education of Spain 

(www.educacion.gob.es) 

 

 
Figure 2 Web page about accessibility of a university 

 
There are still other approaches. Several countries 

have legislation explicitly related to the WCAG 
guidelines: e.g. the case of Spain. 

The United States has its own legislation unrelated 
directly to the WCAG. It is the Section 508 of the 
Rehabilitation Act [4]. Section 508 states that federal 
agencies’ electronic and ICT systems have to be 
accessible to people with disabilities. All the items given 
in Section 508 must be applied to the development, 
procurement, maintenance, or use of electronic and ICT 
products and services. This includes software-based 
applications and operating systems, video and multimedia 
products, WLAN and intranet information systems, 
products related to telecommunications, self-contained 
products and PC and laptops. According to this law, since 
2001, the government can close web portals that do not 
meet accessibility criteria. 
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 The United Nations Rights and Dignity of Persons 
with Disabilities Convention and the Optional Protocol 
have been signed by many countries [5] although it is not 
a specific national law. According to this document, web 
accessibility is a right of disabled people and therefore it 
strongly encourages the governments to maintain their 
web pages to be accessible to all. However, there is not a 
high level of correlation between the accessibility of web 
pages of countries, which have signed the convention, and 
those ones that have not [6, 7].  

In 2006, the United Nations published an audit report 
of web accessibility with disappointing results [8]: 
different countries with disability legislation in place, 
such as the United Kingdom, returned poor results. Even 
nations where website owners have been taken to court 
under disability legislation, such as Australia and the 
United States of America, did not do better. For example, 
Fig. 3 shows the results of the audit of accessibility of five 
important Web sites in China corresponding to five 
different sectors: travel (airline), finance (bank), media 
(newspaper), politics (central government representative) 
and retail (shop).  
 

 
Figure 3 Web accessibility percentage of applicable WCAG 1.0 

checkpoints failed in five Chinese Web sites [8]  

  
Reference to a recent world web accessibility report 

which analyses the government web pages from all 
United Nations member states [7] shows that the Europe 
has the highest level of accessibility of web sites because 
only 24,9 % of the tests detected barriers to access. The 
second place is allocated to Oceania and America where 
32 % ÷ 35 % of the tests detected accessibility constraints 
while Africa and Asia are in the last positions with 39 % 
÷ 42 %. The authors of this study applied the Unified 
Web Evaluation Methodology for measuring web 
accessibility [9]. 
 In the case of Europe, European Union also 
established, as part of its i2010 strategy [10], the goal of 
making all public Web sites barrier free by the year 2010. 
The comparison at continental level in the mentioned 
survey by Goodwin et al. [7] shows how the i2010 
strategy had an impact and positive effects on web 
accessibility in Europe. 
 In Spain, since 2009, an AA level of accessibility is 
mandatory for the web pages of public administration, 
organizations and companies to be responsible for 
managing public services and private companies that 
receive public funding. This is also compulsory for 
companies of "special economic importance" such as 
banks, insurance companies, travel agencies, 

transportation, or supply of gas, water and electricity in 
the case they have more than 100 employees and a 
turnover above 6 million Euros. 
 Despite legislation, many companies and 
governments are failing to meet accessibility requirements 
in their websites. A report published in 2010 on the web 
pages of major companies analysed the degree of 
accessibility of web sites of 29 companies classified in six 
major sectors: finance, distribution, supply, 
communications, telecommunications and transport [11]. 
According to the study, most of the websites of major 
companies surveyed did not reach the AA level of 
accessibility. Fig. 4 shows the percentage of accessibility 
of the sites of the companies. 
 

 
Figure 4 Web accessibility success rate of Spanish companies 

in 2010 [11] 
 

The result of this analysis shows that the average of 
web accessibility in 2010 was 36,78 %. This report 
reflects that the Finance sector was the most successful in 
compliance with the accessibility, with a percentage of 
54,97 %, while the one of Telecommunications is the 
least one. As noted by the study, all sites of the transport 
sector portals are still below 50 % of compliance with 
accessibility requirements stated by law. 

Another sector where it is not rare to find out non-
accessible web pages is social network services. Tab. 1 
shows the scores (in terms of stars or asterisks) reached 
by each social network service included in a study of 
Discapnet’s Observatory on ICT Accessibility [12]. This 
study is based on the technical analyses and the users’ 
experiences. In this Table, a scale of stars is used: 
- 0 stars represent a totally inaccessible website 
- 1 star very deficient level of accessibility 
- 2 stars a deficient level of accessibility 
- 3 stars a moderate level of accessibility 
- 4 stars a good level of accessibility 
- 5 stars an excellent level of accessibility. 
 
 We can conclude from this study that accessibility of 
the most popular social network sites is rather low. 
LinkedIn is the service with the highest technical 
accessibility and ranked three stars in five-point scale 
(moderate level). Only Flickr and XING which is ranked 
two stars (deficient accessibility), were not included with 
the rest of the analysed platforms which were rated with 
one or zero. According to the users’ experiences with 
these services, Flickr is the one with the highest 
accessibility (3 stars), followed with the ones with two 
stars: XING, Twitter, Facebook and LinkedIn. The lowest 
ratings on accessibility, according to the users’ opinions, 
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were MySpace, Windows Live Spaces and Tuenti, with 
one star (very deficient accessibility) each. 

According to the above data, we can conclude that, 
generally, evaluation of accessibility of websites by users 
is normally more positive than the corresponding 
technical analyses because the users have managed how 
to overcome existing constraints in order to navigate and 
use the web pages. 
 

Table 1 Levels of accessibility of social network services [12]  

Website 
Level of 

accessibility* 
Technical analysis 

Level of 
accessibility* 

User experience 
LinkedIn *** **** 
Flickr *** *** 
XING *** ** 
Twitter ** *** 
Facebook * ** 
Windows live spaces * * 
Tuenti  * 
MySpace  * 
General * ** 

 
As a final item for this global analysis of the current 

situation in terms of the web accessibility, it should be 
noted that the access to the web pages is done through a 
browser. So it is also important to consider the facilities 
for accessibility provided by the most popular web 
browsers. Fig. 5 shows the percentage of use of the most 
common browsers according to a 2011 study.  
 

 
Figure 5 Usage of the most popular web browsers in 2011[13]  

  
In general, all browsers include accessibility aids. 

Thus, Mozilla Firefox offers many characteristics to keep 
the browser and web contents accessible to all users even 
those with impaired vision (partial or total loss) or a 
limited capacity to use a keyboard or mouse [14]. 
Microsoft Internet Explorer also provides technical 
assistance, combined with the facilities included in the 
Windows operating system, which allows adaptation of 
web content to user preferences [15]. 
 
3 The future of Web accessibility  
 

We have described the current situation regarding the 
easy approach of Web pages, characterized by the 
widespread implementation of the principles of WCAG 
1.0 accessibility worldwide.  
 The future of the accessibility of Web content is 
clearly linked to the new version of WCAG Accessibility 
Guidelines 2.0 [16], which is not currently being 
implemented in web sites. In Spain, due to legal reasons, 
existing legislation is linked to the WCAG 1.0. So 
adaptation to the new guidelines 2.0 in the near future will 

require a review of Spanish law and an update of 
legislation to adapt to the new version of the standard. 
 The international initiatives, which promote a 
commitment from countries to achieve a world without 
barriers, are going to be considered as a compulsory 
reference in the coming years. In this line of action in 
October 2010, the U.S. President Barack Obama signed 
the "21st Century Communications and Video 
Accessibility Act", the new regulation which helps 
disabled people in easy accessibility and participation in 
the digital society.  

On the European side, in November 2010, the EC 
(European Commission) launched a new policy to 
overcome the constraints which hinder disabled people to 
participate in society on equal terms. This is the 
"European Disability Strategy 2010 ÷ 2020: A Renewed 
Commitment to a Barrier-Free Europe" [17]. 

One in six people in the European Union has a certain 
degree of severe disabilities. This means around 80 
million people who cannot fully and often participate in 
the society and in the economy due to physical barriers 
and attitudes of the rest of the society. The plan is aimed 
at enabling all citizens with disabilities in the European 
Union to take a bus without problems or surf the Internet 
or manage a DVD drive or vote in elections without the 
help from others.  

The Commission has identified eight key areas of 
action: one of them is the accessibility, understood by the 
Commission as the access of people with disabilities, 
under the same conditions as the rest of the population, to 
the physical environment, transportation, technologies 
and information systems and communications and other 
facilities. There are still significant barriers in all these 
areas. On average, only 5 % of public websites fully 
conform to WCAG 1.0 accessibility guidelines. The 
emergence of WCAG 2.0 will surely help to increase this 
number, as they have been updated considering a more 
efficient implementation. Adaptation to the technological 
changes that have taken place in recent years will also 
help in this initiative. 

It is true that there are some important problems with 
WCAG 1.0:  
-  Multiple Interpretations: different people could 

interpret the guidelines in their own way or in very 
different ways.  

-  Limited to W3C technologies: WCAG 1.0 is based on 
the assumption that HTML is the only technology 
with support for accessibility. 

-  It does not include new uses of existing W3C 
technologies: e.g., new uses of JavaScript in HTML + 
AJAX remain untreated.  

-  Rigid: it was drafted in the period of rapid evolution 
in technology access, but not updated. 

 
 WCAG 2.0 is based on version 1.0 and has been 
developed to be applied on a broad variety of current Web 
technologies and future ones. It is also intended to be 
testable with a mix of automated testing and human-based 
controls.  
 WCAG 2.0 is organized around four overall 
principles that provide the foundations for Web 
accessibility:  
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- Perceivable: it is highly recommendable that 
information and user interface components are 
presented to users in the best way for their easy 
perception. 

-  Operable: the operation of the user interface 
components and the navigation must be easy. 

- Understandable: understandability of the information 
and the operation of user interface must be high. 

- Robust: robustness of content must be enough so that 
it can be reliably interpreted by a large variety of 
stakeholders and agents such as assistive 
technologies. 

 
 Some guidelines appear under the principles. There 
are twelve rules which represent the basic goals which 
designers and authors should follow if they want to 
provide disabled users with more accessibility to the 
contents. These rules were not created to be testable. 
However, they represent the framework and the overall 
objectives that help professionals to know the criteria for 
success and to get a better implementation of the 
techniques. For each guideline, they provide testable 
success criteria to use WCAG 2.0 when requirements and 
conformance testing is necessary in design specification, 
purchasing and the contract regulation and agreements. 
 The working group has also presented a huge variety 
of acceptable techniques for each of the rules and success 
criteria in the WCAG 2.0 document. There are two 
categories of these techniques as follows: 
-  Those which are enough for fulfilling the success 

criteria. 
-  Those which are optional and go beyond the strict 

requirements of each success criteria. They help 
professionals to better implement the guidelines. 
Some few optional techniques address accessibility 
constraints that are not included in the testable 
success criteria. Common faults are documented 
wherever they are found out.  

 
 Unlike what happened with the checkpoints in 
WCAG 1.0, now there are guidelines that are assigned to 
a priority (1, 2, 3) which indicates how it affects the 
accessibility to a web site if the checkpoint is not 
satisfied. All of the following conformance requirements 
must be satisfied if a web page is to comply with WCAG 
2.0:  
1. Conformance Level includes three levels: A, AA and 

AAA, which are the same as in WCAG 1.0. 
However, Level AAA conformance is not 
recommended as a requirement of general policy for 
entire sites because it is not easy to satisfy all Level 
AAA Success Criteria in certain cases.  

2. Full pages: conformance is recognized only for the 
whole web pages. It cannot be achieved if a part is 
excluded. We have to consider alternatives to part of 
a page's content, which can be obtained directly from 
that page as a part of it when we are evaluating 
conformance. When those web pages which are not 
under the control of authors cannot be conformed, 
professionals may consider getting a statement of 
partial conformance.  

3. Complete processes: all those web pages, which are 
part of a series and present a process, should conform 
at the specified level or better.  

4. Recommendations for using technologies for 
accessibility: only such guidelines for using 
technologies lead to the fulfilment of the success 
criteria. Any content or functionality provided in a 
way which does not support accessibility is also 
available as an accessibility-supported technique.  

5. Non-Interference: although the technologies are used 
in a way which does not support accessibility or are 
used in a non-conforming way, this should not stop 
the access of users to the rest of the remaining 
contents.  

 
Tab. 2 shows a comparative analysis of both versions, 

adapting the comparison carried out by the World Wide 
Web [18] and the Spanish National Institute of 
Communication Technologies [19]. 

 
Table 2 Main differences between WCAG 1.0 and WCAG 2.0 

WCAG 1.0 WCAG 2.0 
Hierarchy of components in 
the standard. 
The components are organized 
in three levels:  
- Guidelines (normative)  
- Checkpoints (normative) 
- Techniques with examples of 
implementation (only 
informative) 
The equivalence is complex: a 
checkpoint of the WCAG 1.0 
may correspond to several 
success criteria or none of the 
WCAG 2.0 

Hierarchy of components in 
the standard. 
The components are organized 
in four levels:  
- Design principles 
(normative)  
- Guidelines (normative) 
- Success criteria (normative)  
- Sufficient and advisory 
techniques (only informative)  
 

Supporting documents. 
Only brief descriptions are 
given for each guideline in the 
main WCAG 1.0 document. 
Examples are presented in 
HTML format.  
 
 
 

Supporting documents. 
WCAG 2.0 presents the 
technology-independent 
guidelines and success criteria 
without additional 
descriptions. The details of 
descriptions are given in 
supporting documents that are 
clearer in comparison to 
WCAG 1.0. 
 

Checklist. 
WCAG 1.0 contains only 
basic checklist.  
 

Checklist. 
WCAG 2.0 contains 
customizable quick reference 
for creating a short high-level 
checklist/ long detailed 
checklists. 
 

Conformance claim. 
A website can declare its 
compliance with WCAG 1.0 
in two different forms:  
1) Specifying the guidelines 

title and URI, There are 
three levels: A, AA, AAA, 
which are satisfied by the 
conformance level satisfied 
The scope is covered by the 
claim (e.g. page, site, or 
defined portion of a site.).  

2) Includes on each page: 

Conformance claim. 
The following information 
must be included for 
conformance claim  
1) Date of the claim 
2) Guidelines title, version and 

URI  
3) Conformance level 

satisfied: (Level A, AA or 
AAA)  

4) A brief detail of the web 
page for example the 
claimed list of URIs, which 
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claiming conformance, one 
of three icons provided by 
W3C and link of the icon to 
the appropriate W3C 
explanation of the claim. 

also include whether sub 
domains are part of the 
claim.  

5) Comprehensive list of the 
Web content technologies 
relied upon. 

6) a conformance logo should 
constitute a claim and must 
be accompanied by the 
required components of a 
conformance claim listed 
above. 

 
Independence of technology. 
Limited to W3C technologies 
for many purposes. 

Independence of technology.
It is applicable to a wider 
range of web content 
technologies. It allows any 
technology that supports 
accessibility, not only W3C 
technologies. 
It is not necessary to use a 
new technology if it is 
necessary for the user to buy 
the latest product releases 
support (plug-in), or if it is 
hard to find or has a high 
price. 
 

Layout and presentation.  
Explicitly refers to the use of 
CSS for layout and 
presentation. 

Layout and presentation.  
The limitation has 
disappeared: any technology 
that has support for 
accessibility is considered as 
valid. 
 

Units. 
Need to use relative units for 
font sizes or other elements. 

Units.  
There is no such requirement, 
requiring instead that the text 
can be scaled up to 200 % 
without support products. 
 

Code validation. 
Web designers must create 
documents conforming to the 
syntax of formal grammars 
published officially by the 
relevant bodies at international 
level. 

Code validation. 
Being technologically neutral 
refers to code only if the web 
content is presented using a 
mark-up language such as 
(X)HTML. This point is 
meaningless if the Web 
content is using a different 
technology that does not have 
a mark-up language. 
 

User interaction with web 
content. 
Basic requirements on forms 
(alternatives for scripts, 
association between labels and 
controls, tab order, and 
grouping of information). 

User interaction with web 
content. 
It includes several success 
criteria for monitoring and 
preventing errors in entering 
data, in labelling of controls, 
or in the presence of 
instructions to the user on how 
to fill in the fields. 
 

 

Despite these differences, most websites that comply 
with regulations 1.0 are not required for major 
modifications to satisfy the requirements of version 2.0 
(even some of them may not require any changes).  

A study published in 2009 [20] was carried out with 
the assistance of EC in order to facilitate the transition to 
WCAG 2.0 guidelines. The core focus of the report is the 
score for 'distance' from current situation to WCAG 2.0 
accessibility for each analysed website. As seen in Table 
3, the web pages, which are closer to WCAG 1.0 
compliance, are in general requiring fewer modifications 
to make them compliant with WCAG 2.0 criteria in 
comparison to those, which are not closure to WCAG 1.0.  

The conclusions of the present work show that, if the 
work/effort has been done for WCAG 1.0 compliance to 
achieve the accessibility, it will certainly save the time 
and effort to get to WCAG 2.0 compliance.  
 

Table 3 WCAG 2.0 distance' indicator score according to WCAG 1.0 
compliance categories in Europe [20] 

 
Average score on 'WCAG 2.0 distance' index

Government  
websites 

Public 
interest  
websites 

All websites
combined 

Sites that 
passed 

automatic 
testing against 

WCAG 1.0 

12,3 35,0 14,3 

Sites that 
marginally 

failed automatic 
testing against 

WCAG 1.0 

20,6 37,6 26,3 

Sites that failed 
automatic 

testing against 
WCAG 1.0 

29,9 36,7 34,9 

 
Most published papers on the implementation of 

accessibility guidelines for the web sites refer to WCAG 
1.0 compliance because the owners of the web pages have 
this version in mind when they design the web site. Only 
recently, web designers have started considering the 
second version as accessibility requirements for the web 
pages. 

We have also started to work on developing studies 
about the compliance of WCAG 2.0. For example, we 
have participated in an analysis of the 2.0 accessibility of 
the web portals of top-ranked universities. Table 4 shows 
the results of this analysis. 
 

Table 4 Web accessibility success rate of universities in 2011 

Web site Success rate, %
University of Cambridge 55,41 
University of Oxford 51,35 
Columbia University 48,68 
University of Chicago 45,95 
Harvard University 44,44 
Massachusetts Institute of Technology (MIT) 41,89 
Princeton University 41,89 
Stanford University 39,19 
California Institute of Technology 38,89 
University of California, Berkeley 34,72 

 

From these results, we conclude that most of the web 
sites of these ten universities did not reach an acceptable 
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level according WCAG 2.0 (50 %). Only two of them 
(Cambridge and Oxford) successfully passed the test of 
accessibility. Therefore, there is still a long way to see the 
generalized implementation of WCAG 2.0 in the main 
websites of the world. 
 
4 Conclusion 
 

Online technology barriers have been progressively 
reduced thanks to the accessibility standards of the Web 
content published since 1990s, especially WCAG by the 
World Wide Web Consortium, as well as to the laws 
derived from them. This is creating an increasing social 
awareness so nowadays it is common to enforce minimum 
requirements in order to achieve web accessibility. 
Stakeholders have realized its benefits, which are not only 
for disabled or elder people but also for everybody. 
 If the effective implementation of accessibility 
guidelines is promoted, and if the initiatives announced at 
the international level are finally implemented, it will be 
finally possible to get websites for everybody, regardless 
of the limitations of the users. In the future, it would be 
possible to see that universal design (or "design for all") 
as a working philosophy for creating web pages: as in 
other areas where design focuses in simplifying everyday 
tasks of users, building products, services and 
environments, which are more usable for everyone, 
requiring the minimum effort. 
 We expect that a major advance in this field will 
occur when accessibility guidelines (already a reality) join 
other standards related to the automatic adjustment of web 
environments to user characteristics. This means allowing 
the automatic customization of both web pages and 
browsers to detect the user's personal characteristics 
(hearing impairment, blindness, etc.) but also the 
adaptation to the environment in which they are placed at 
a given time (low light, excessive noise, mobile device, 
etc.). Such standards are beginning to appear: one of the 
best examples is the recent ISO 24751 [21] which, in the 
field of education, will allow the description of the 
characteristics of the student and the automatic adaptation 
of the corresponding learning environment. This is 
already beginning to be implemented in e-learning 
environments. In the future, it should be extended across 
the web in order to encourage that the websites fit the user 
rather than requesting the user to adapt to the websites.  
 
Acknowledgement 
 
This work has been partially supported by the European 
Commission (grant DCI-ALA/19.09.01/11/21526/279-
146/ALFA111(2011)-11) and by the Government of 
Madrid Autonomous Community (Spain) and University 
of Alcalá (grant CCG10-UAH/TIC-5915). Authors also 
want to acknowledge support from TIFyC research group. 
 
5 References 
 
[1]  INTECO Introduction to Web accessibility (in Spanish), 

National Institute of Communication Technologies, Madrid, 
Spain. (2008).  
http://www.inteco.es/file/bpoTr1nHdohApbHgFsyFSw 
(12 Dec 2011) 

[2]  W3C. Web Content Accessibility Guidelines 1.0, World 
Wide Web Consortium, 1999. 
http://www.w3.org/TR/WCAG10/ 
http://www.cermi.es/esES/Biblioteca/Lists/Publicaciones/A
ttachments/176/ (12 Dec 2011) 

[3]  W3C. Policies Relating to Web Accessibility, World Wide 
Web Consortium. (2009) 
http://www.w3.org/WAI/Policy/ (12 Dec 2011) 

[4] US Section 508 of the Rehabilitation Act. US Government. 
(1998). 
http:// www.section508.gov (12 Dec 2011) 

 [5]  UN. United Nations Rights and Dignity of Persons with 
Disabilities: Convention and optional protocol signatures 
and ratifications. United Nations. (2011) 
http://www.un.org/disabilities/countries.asp?navid=17&pid
=166. (12 Dec 2011) 

[6]  Kuzma, J.; Yen, D.; Oestreicher, K. Global e-government 
Web Accessibility: An Empirical Examination of EU, 
Asian and African Sites. The Second International 
Conference on Information and Communication 
Technology and Accessibility, Hammamet, Tunisia. (2009). 

[7]  Goodwin, M.; Susar, D.; Nietzio, A.; Snaprud, M.; Jensen, 
C. S. Global Web Accessibility Analysis of National 
Government Portals and Ministry Web Sites. // Journal of 
Information Technology & Politics. 8, 1(2011), pp. 41-67. 

[8] UN United Nations global audit of web accessibility. 
United Nations. (2006). 
http://www.un.org/esa/socdev/enable/documents/fnomensar
ep.pdf. (12 Dec 2011) 

[9]  Nietzio, A.; Strobbe, C.; Velleman, E. The Unified Web 
Evaluation Methodology (UWEM). Lecture Notes in 
Computer Science, Springer, 5105, (2008), pp. 394-401.  

[10] EC i2010 eGovernment Action Plan: Accelerating 
eGovernment in Europe for the Benefit of All. European 
Commission (2006). 
http://ec.europa.eu/information_society/activities/egovernm
ent/docs/highlights/comm_pdf_com_2006_0173_f_en_acte.
pdf. (12 Dec 2011) 

[11] CERMI (2010). Accessibility Observatory web pages of the 
major Spanish companies. 2ª entrega 2010, Spanish 
Committee of Representatives of People with Disabilities, 
2010.  
http://www.cermi.es/es-ES/Biblioteca/Lists/Publicaciones/ 
Attachments/176/CERMI-ObservatorioWebEsp-Parte2_ 
100430%20.pdf (12 Dec 2011) 

[12] Discapnet Accessibility of Social Networking Services, 
Observatory on ICT Accessibility Discapnet. (2010). 
http://www.discapnet.es/Observatorio/Accessibility_Observ
atory_on_Social_Networks.pdf(12 Dec 2011) 

[13] W3schools. Browser Statistics, W3schools, 2011. 
http://www.w3schools.com/browsers/browsers_stats.p  

[14] Summit2010 - MozillaWiki Mozilla  
https://wiki.mozilla.org/Summit2010 (12 Dec 2011) 

[15] Microsoft Internet Explorer 9 Accessibility Tutorials, 
Microsoft, 2011. 
http://www.microsoft.com/enable/training/ie9/  

[16] W3C (2008). Web Content Accessibility Guidelines 
(WCAG) 2.0, World Wide Web Consortium, 2008. 
http://www.w3.org/TR/WCAG/  

[17] EC (2010). European Disability Strategy 2010-2020: A 
Renewed Commitment to a Barrier-Free Europe, European 
Commission.  
http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=CO
M:2010:0636:FIN:EN:PDF (12 Dec 2011) 

[18] W3C (2009). How WCAG 2.0 Differs from WCAG 1.0, 
World Wide Web Consortium. (12 Dec 2011) 
http://www.w3.org/WAI/WCAG20/from10/diff.php  

[19] INTECO (2009). Towards WCAG 2.0 Guidelines, (in 
Spanish), National Institute of Communication 
Technologies, Madrid, Spain. (12 Dec 2011) 



Present and future of Web content accessibility: An analysis                                                                                                                                                     D. R. Hilera et al. 

42                                                                                                                                                                                                                Technical Gazette 20, 1(2013), 35-42 

http://www.inteco.es/file/1C6X2rLUvrOdOw1KQPJA 
[20] Cullen, K.; Kubitschke, L.; Boussios, T.; Dolphin, C.; 

Meyer, I. (eds.) Web accessibility in European countries: 
level of compliance with latest international accessibility 
specifications, notably WCAG 2.0, and approaches or plans 
to implement those specifications. European Commission. 
(2009). 
http://ec.europa.eu/information_society/activities/einclusion
/library/studies/meac_study/index_en.htm.  

[21] ISO ISO/IEC24751-1:2008, Information technology -- 
Individualized adaptability and accessibility in e-learning, 
education and training -- Part 1: Framework and reference 
model. International Standard Organization, Geneve, 
Switzerland, 2008. 

 
 

Authors' addresses: 
 
Dr. Jose R. Hilera 
Universidad de Alcalá 
Depto. de Ciencias de la Computación 
Alcalá de Henares 
28400 Madrid, Spain 
jose.hilera@uah.es 
 
Dr. Luis Fernandez-Senz 
Universidad de Alcalá 
Depto. de Ciencias de la Computación 
Alcalá de Henares 
28400 Madrid, Spain 
 
Prof. Sanjay Misra 
Atilim University 
Department of Computer Engineering 
Ankara, Turkey 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


