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Over the last decades Information and Communication Technologies (ICT) have entered almost 
all aspects of our lives. The multimedial and multimodal power of ICT allows adapting systems 
and services to the needs of all user groups. Access has become easier due to time and location 
independence of ICT based services.

People with disabilities, the aging population and other groups at a disadvantage benefit most 
from this increased adaptability. Many ICT systems and services are assistive and inclusive for these 
target groups, in particular for people with disabilities, who often work with specialised Assistive 
Technologies (AT). ICT and AT can be seen as universal door openers for independent participation in 
the information or knowledge society.

eAccessibility is no longer an issue of a specialised and separated sector for people with disabilities 
or the aging population. On the contrary, eAccessibility addresses mainstream and asks for respecting 
accessibility criteria in all eSystems and eServices as an inherent service quality factor. Only on 
such a basis can aging people and people with disabilities with their AT access and interact with 
mainstream systems and services. Also, standards and laws underline the growing awareness and 
importance of eAccessibility as a requirement in an aging society.

But eAccessibility in practice still presents challenges. This issue of the European Journal of ePractice 
highlights such challenges, describing particular situations where extra motivation might be needed 
in order to take eAccessibility into account:

• “Is Accessible Web Design a Burden?”, written by Karel Van Isacker, Mariya Goranova-Valkova 
et al, outlines the lack of taking accessibility into account and gives a closer insight into the 
process and challenges of designing with accessibility in mind.

• Two examples of systems and services address eInclusion and eAccessibility for a wider democratic 
access to information are also included:

Roberto Torena Cristóbal and Dr. José Ángel Martínez Usero write about the “Present and future 
of the eAccessibility in Public Digital Terminals”. Ali Rıza Çam writes about “SMS Information 
System: Mobile access to Justice”. Although not addressed directly towards the needs of people 
with disabilities and the aging population, it demonstrates the potential of information systems 
for eInclusion.

• The article by authors Frank Hogrebe & Ralf Lange “Guidelines to implement the EU Services 
Directive: Framework and Proof of Concept” discusses how public procurement could become a 
motor for eInclusion and also eAccessibility.

• Finally, “Digital accessibility within the Brazilian context”, by João Batista Ferri de Oliveira and 
Everson Lopes de Aguiar provides an example of an eGovernment system taking eInclusion into 
account. 

As these articles show, implementing eAccessibility as a service quality factor is doable, exciting, 
and worthwhile. 

Klaus Miesenberger

University of Linz, Institut Integriert Studieren

  

Editorial: Implementing eAccessibility as a service quality 
factor
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The wide range of public digital terminals (PDTs) such as ATMs, 
ticket machines, vending machines, interactive kiosks, public 
kiosks, self-service kiosks, etc., make this technology very 
common in daily life situations. The low level of accessibility 
in existing PDTs make usage very complicated for a series of 
users, mainly people with disabilities, but also elderly people, 
people lacking digital literacy skills, older workers, and ethnic 
groups which are also at risk of exclusion. The article analyses 
the current status of accessibility in PDT services, which is very 
low mainly due to the lack of widely recognised standards and 
interoperable solutions. Present trends addressing accessibility 
solutions for PDTs are focused on modelling users’ needs and 
preferences and coding them in a standardised way to adapt the 
PDT interfaces automatically (‘direct interaction’), and also on 
reducing the required interaction through the PDT interfaces 
by enabling users to carry out their requests through their 
preferred device (e.g. their PC or mobile device). The paper 
also explores future trends to foster accessibility solutions 
in PDT services, mainly using interaction and communication 
channels between the PDT and the user’s device (via NFC 
or other potential technologies). The paper concludes that 
accessibility solutions, when existing, are tailor-made, provide 
a narrow range of accessibility options and require a specific 
activation protocol that users need to know and remember. 
The application of international and European standards or 
industry guidelines would therefore guarantee harmonised 
and coordinated progress in this field, making possible the 
replication of accessible pilots across Europe, the interchange 
of good practices and the production of widely recognised 
guidelines to increase PDT accessibility.

Present and future of eAccessibility in public digital 
terminals
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ATMs, accessibility, usability, 
personalisation
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The lack of accessibility of European 
PDTs results in several millions 
of citizens being excluded from 
accessing daily life services, such 
as buying a transport ticket or 
withdrawing cash.
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1 Introduction 
Public digital terminals (PDTs), also known as self-service terminals (such as automated teller 
machines [ATMs], ticket machines, vending machines, etc.), are referred to in many different ways, 
with different authors using different terms for this kind of technology (interactive kiosk, public 
kiosk, self-service kiosk, etc). 

PDTs have become a relevant element of interaction between organisations and their clients, being 
widely used in daily life situations. It is expected that the market will continue growing at a fast pace 
over the coming years, as demand for new services through PDTs also expands. Regarding automated 
teller machines (ATMs), there were more than 425,000 units across EU countries in 2009, located 
at branches and airports, but also in remote site locations such as convenience stores and petrol 
stations (European Central Bank, 2009; ENISA, 2009).

Figure 1: Number of ATMs in EU countries (2001–2009) 

Source: European Central Bank (2009)

The number of people with disabilities in the European Union is estimated at between 50 and 65 
million (10% of the total EU population), with a correlation between disability and ageing (63% of 
people with disabilities are over 45). Nearly 30% of people in the 55–64 age group report a disability 
and the incidence of disability will increase as the EU population gets older (European Commission, 
2010). 

A significant aspect of the PDT is that, in many cases, there is no viable alternative method for 
accessing the service when citizens cannot use the terminal. Many of them are not supervised, and 
may present barriers that mean some users are unable to access the service, thus limiting people’s 
ability to fully participate in society. (Gill, 2009)

eAccessibility issues related to PDTs are of primary concern for a huge proportion of people with 
disabilities (mainly people with visual impairment) and the elderly (COM(2007) 694 final, p. 157). 
Nevertheless, the people prevented from accessing goods and services in today’s digital society 
are not only people with disabilities; elderly people, people lacking digital literacy skills, older 
workers, and ethnic groups are also at risk of exclusion. Indeed everyone dealing with situational 
constraints (e.g. adverse lighting conditions) or temporary limitations on functionalities (e.g. short-
term mobility constraints after an accident), could take advantage of the everyday transactions that 
could be performed through accessible and usable PDTs.
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2 Current status of eAccessibility in PDTs
MeAC 2007 classified accessible PDTs into two main different types: ATMs and other types of self-
service terminals. The following graph shows the availability of accessible self-service terminals as 
perceived by organisations of people with disabilities.

Figure 2: Availability of accessible self-service terminals 

Source: MeAC. Survey of organisations representing people with disabilities, 2007

The users’ organisations also consider that the progress made in the accessibility of self-service 
terminals over the last few years is greater in ATMs than in other self-service terminals. The 
overwhelming majority of disability organisations (74%), report little or no availability of accessible 
self-service terminals, whereas 26% of the organisations surveyed indicate some availability. The 
situation seems to be slightly better for accessible ATMs, with little or no availability reported by 56% 
and some availability by 33%. Against this background it comes as no surprise that the majority of 
organisations report no, or at most just some, progress over the last five to ten years. When it comes 
to self-service terminals other than ATMs, some organisations (17%) even perceive the situation as 
having deteriorated over the same period (MeAC, 2007, p. 85).

More generally, customers with disabilities are not always well-informed through the usual information 
channels used by the banks (e.g. their web sites or call centres) about the location of such accessible 
machines as are provided. Importantly, not all retail banks provide headphones for machines that 
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have a headphone jack as an alternative to a speaker in order to improve the customers’ privacy 
when using the terminal. In general, deployment of accessible self-service terminals that are in 
principle available on the market is very limited, and even if they include accessibility add-ons, 
these are not always available. 

According to the study “Accessibility to ICT products and services by disabled and elderly 
people - Towards a framework for further development of EU legislation or other co-ordination 
measures on eAccessibility” (Cullen, 2008, p. 35–37) in Europe, the only direct policy interventions 
on self-service terminal accessibility in the Member States seem so far to have comprised non-
legislative measures such as action plans. In a few EU countries some attention seems to have been 
given to ATM accessibility in the framework of general anti-discrimination legislation, albeit without 
imposing any direct obligation on manufacturers and/or deployers of such machines. Outside the 
European Union, notably in the US, equality legislation explicitly includes automated teller machines 
(ATMs) within its scope and has implemented specific guidelines/standards for this. The topic has 
also been given some policy and industry attention in Australia and in Canada in terms of developing 
voluntary technical standards. 

As mentioned above, legal intervention concerning accessibility of self-service terminals has 
largely focused on ATMs rather than on self-service terminals in a wider sense (e.g. self-contained 
ticket machines). One approach has been by imposing a positive duty on the ATM deployer sector 
in the framework of general anti-discrimination legislation (in terms of technical guidelines). For 
example, in the United States, the Americans with Disabilities Act (ADA) adopted in 1990 is the 
landmark civil rights law that guarantees equal opportunities for individuals with disabilities in 
public accommodations, employment, transportation, State and local government services, and 
telecommunications. The “ADA and ABA Accessibility Guidelines for Buildings and Facilities” (US 
Access Board, 2005) developed by the US Access Board and published in the Federal Register July 23, 
2004 and amended August 5, 2005 cover new construction and alterations and serve as the basis for 
enforceable standards for ATMs in sections 220 and 707.

Another approach has involved proactive (anticipatory) development of voluntary industry standards 
with a view to describing best practice potentially consistent with anti-discrimination legislation, 
even if the latter is not necessarily explicitly invoked in this regard. For example, the Canadian 
Standards Association has issued two national standards for barrier-free ATMs (CAN/CSA B651.1–09, 
2009) and self-service terminals (CAN/CSA-B651.2–07, 2007). Both standards have been developed 
for voluntary adoption and make no reference to any legislation.

In addition to the physical design allowing people in wheelchairs access to all the interactive elements, 
Braille labels on the terminal and its buttons, a comfortable space to operate and a screen easier 
to watch and to interact with (Fundación ONCE, 2007; Gill, n.d.), ATMs with enhanced accessibility 
features may include interaction improvements including, but not restricted to (Sánchez-Crespo, 
2009): 

• Automated voice to give instructions about the exact location of items such as the numbers on 
the keypad, the cash dispenser and all other devices on the machine.

• Adapted screen with a specific menu based on larger fonts and higher contrast.

• Special user-friendly menu with a smaller amount of operations presented, designed for people 
not familiar with new technology.

• Menu with the most frequent operations of each user.



  
 

European Journal of ePractice · www.epracticejournal.eu
Nº 10 · September 2010 · ISSN: 1988-625X 7

The status in the accessibility and personalisation of PDT services is the fruit of the lack of widely 
recognised standards and interoperable solutions. Existing solutions are tailor-made, thus lacking a 
homogeneous activation protocol (e.g. pressing the “1” key four times in an ATM to ask for a high-
contrast interface). This protocol depends not only on the extra features that users want to activate 
but also on the developer of the application.

3 Present eAccessibility trends in PDTs
In addition to the initiatives in the biometric field that may help in some accessibility issues: e.g. 
use of sensors for identifying people using their palm vein pattern to substitute the PIN entering 
(Fujitsu, n.d.); there are currently two main eAccessibility trends addressing accessibility barriers. 
The first line focuses on modelling users’ needs and preferences and coding them in a standardised 
way to adapt the PDT interfaces automatically (‘direct interaction’). The second trend, ‘indirect 
interaction’, focuses on reducing the required interaction through the PDT interfaces by enabling 
users to carry out their requests through their preferred device (e.g. their PC or mobile device).

Figure 3: Future trends in the eAccessibility of PDTs 

Source: Martinez Usero et al., 2010

The adaption of interfaces to provide multilingual options when interacting with ATMs is a widely 
available functionality in most ATMs. The success of this functionality indicates the potential of 
providing interfaces adapted to the users’ needs and preferences when correctly applied and 
easily activated. The ‘direct interaction’ trend is strongly supported by the specification EN 1332 
“Identification Card Systems - Man-Machine Interface”. This draft aims to increase the accessibility 
of services that use machine-readable cards, for the benefit of consumers. Part 4: “Coding of user 
requirements for people with special needs” defines the data to be stored in a smartcard and 
exchanged in order to enable terminals accepting smartcards to identify specific user interface 
preferences. EN 1332 is currently the draft for a European standard that has already been successfully 
tested in real-life settings at libraries to reconfigure Microsoft Office on their public terminals to 
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suit the individual requirements of each library’s members (About SNAPI, n.d.). The specification EN 
1332 will be used together with a variety of available interfaces or adaptive interfaces to provide 
end-users with the appropriate interface features, such as: adapted screen with larger buttons, 
enhanced iconography, easy language, time-adapted instructions, enlarged fonts and high contrast, 
speech reproduction, etc.

Thanks to EN 1332, users’ needs and preferences can be coded in a standardised way, and stored 
in a contact or contactless smartcard. In this way, users only need to indicate their needs and 
preferences once. Users with disabilities do not need to remember the specific code to activate their 
accessibility features, and when interacting with other service providers (e.g. when abroad), do not 
depend on other people to inform them about such codes. Activation also becomes more natural and 
simple; it does not require any additional action by the user (i.e. inserting their bank card in the ATM 
slot is already a requirement for common ATMs), or a minimal gesture (e.g. touching the RF reader 
with a contactless smartcard). 

People without any disability, who have traditionally been left aside, may also benefit from the 
variety of interfaces that suit their needs and preferences (e.g. simpler interaction for a person who 
is digitally illiterate, or larger fonts for an older user). And in general, this system increases user 
satisfaction independently of disability, age or digital literacy because of the personalisation of the 
interfaces. The use of services based on standards also facilitates future replications by other service 
providers looking to enhance their customers’ satisfaction when accessing their services.

The inclusion of the PC or the mobile device to facilitate users’ requests of services is not new. 
For example, online banking and ticketing have been widely tried and tested, and almost all banks 
and transport companies nowadays count on such services. However, the use of the users’ devices 
for interacting with PDTs in these sectors is a relatively recent trend that has been deployed for 
commercial purposes (e.g. to enable users to make payments through a mobile [Wincor-Nixdorf, 
n.d.]) but can be easily adapted for overcoming accessibility barriers. 

The ‘indirect interaction’ trend is based on the usage of users’ devices to perform the desired 
operations remotely (e.g. by accessing a website) adapted to their needs and preferences, and 
only interact with the terminal to conclude the PDT’s operations, to withdraw money or tickets, for 
instance.

A typical user case is the following: users access a website through their PC or mobile configured 
according to their needs and preferences and have installed the corresponding assistive technologies 
if necessary. The customer logs into the website’s service provider and requests the desired service 
(e.g. a withdrawal of € 50, a train ticket to Munich). Then, the system’s back end executes the 
requested service (e.g. generate the computer transaction, book the travel ticket, etc.) and sends 
an identification (i.e. a 2D-barcode or a security code) to the customer’s mobile phone. Finally,  
the customer presents the 2D-barcode in the barcode reader or enters the security code in the PDT 
keypad.

The main advantage associated with this model is that users usually have mobile phones with them 
that can be adapted to their needs (screen reader, screen enlarger, etc.), so it is not essential that 
the PDTs have all the support technology incorporated.
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4 Near-future eAccessibility trends in PDTs
Several national and European projects (INREDIS, n.d.; i2home, n.d.) focus on the creation of 
channels for communication and interaction between people with some kind of special need and 
their environment. By this way, users are able to connect their mobile devices directly with the PDTs 
to carry out all the necessary operations, thus overcoming the accessibility barriers related to the 
use of the interfaces. 

The feasibility of this approach with PDTs has been tested with ATMs (Fundación ONCE, 2009). 
A typical user case would be the following: “the users download virtual credit cards from their 
bank’s online service and install them in their mobile phones. When wishing to use an ATM, they 
select the card they wish to use on their mobile phone; using contactless technologies (e.g. Near 
Field Communication technology), the user is identified at the ATM, setting up a secure wireless 
communication between the user’s mobile phone and the ATM. Once communication is established, 
the ATM interface is shown on the mobile phone, allowing the user to withdraw money, check the 
account balance or recharge the mobile phone”.

This approach will enable users to execute the whole request of the service through their mobile 
device, thus eliminating the necessity of confirming it by a 2D-code or by entering a code in the PDT 
keypad and overcoming the accessibility barriers that could arise in this step.

Nowadays, its implementation is not viable. NFC-enabled mobile phones have been slow to appear on 
the market. The systems are not yet widespread and can only be ordered from a few manufacturers. 
Moreover, most of the available mobile models do not have accessibility features (e.g. do not allow 
assistive technologies to be installed), and cannot therefore be used by many users with disabilities. 
Moreover, some economic sectors, such as the banking sector, have structural/technological barriers 
(i.e. the requirement of entering the PIN on the ATM keypad) that makes this approach unfeasible. 
However, this solution serves as a guide to the future evolution of the current PDT structure regarding 
accessibility, usability, interoperability and security criteria.

5 Conclusions 
Nowadays, the eAccessibility status of European PDTs is inadequate despite all the European 
Commission’s valuable initiatives. Many citizens are therefore excluded from accessing daily life 
services, such as buying a transport ticket or withdrawing cash.

The eAccessibility solutions, when existing, are tailor-made, provide a narrow range of accessibility 
options and require a specific activation protocol that users need to know and remember. This way 
users are constrained to use those accessible PDTs whose activation protocol is known by them, thus 
limiting their possibilities e.g. when travelling abroad.

The specification EN 1332–4 “Coding of user requirements for people with special needs” addresses 
this problem by providing a common standard to code users’ needs and preferences. The application 
of this standard would enable users to code their interface preferences in their smartcards. Usage, 
together with a wide range set of available interfaces, will provide users with a way of personalised 
interaction. The PDTs will be able to retrieve the users’ data and provide an interface adapted to 
their needs and preferences.

Moreover, the usage of users’ mobile devices to reduce or avoid the need for interacting with the 
PDT interfaces is another technological trend. Existing services allow users to use their preferred 
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device (e.g. PC or mobile) configured according to their needs and preferences and have installed 
the corresponding assistive technologies when necessary, to request the desired service and only 
interact with the terminal to conclude the PDT’s operations (e.g. entering a code in the keypad for 
withdrawing the money).

Furthermore, in the medium term, users will be able to easily connect their mobiles to the PDTs 
and carry out the whole service through their device. Nowadays this approach has technological 
and structural barriers that make it unfeasible. However, technological changes in the future will 
probably open this possibility for providing more accessible and usable services.

Both approaches, adapting the PDT interfaces according to the users’ needs and preferences and 
enabling users to interact through their mobile devices, not only benefit people with strictly defined 
disabilities and elderly people, but can also include everyone dealing with situational constraints 
(e.g. lighting conditions that impair reading), temporary limitations on functionalities (e.g. mobility 
constraints after a sport accident), or anyone who needs or prefers to access information in an 
alternative way.
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http://www.wincor-nixdorf.com/internet/site_AT/EN/Products/Software/Banking/ProClassicEnterprise/BankingBusinessEnabling/PCEMobileTrans/PCEMobileTrans_node.html?gtp=678274%253D1
mailto:rtorena%40technosite.es?subject=
http://www.epractice.eu/en/people/16525
mailto:joseusero%40gmail.com?subject=
http://www.epractice.eu/en/people/14573
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Recent surveys indicated that European public websites have 
a deplorable quality regarding accessibility with almost none 
even reaching WCAG 1.0 Level AA. ACCESSIBLE project aims 
to provide to developers the necessary assessment tools to 
implement WCAG 2.0 guidelines, and undertook an extensive 
survey in Bulgaria, the Czech Republic, Germany, Greece, 
Italy, Portugal and the UK from April 2009 through July 2009 
to understand what barriers currently prevent developers and 
especially those working with public service providers from 
implementing WCAG 1.0 and WCAG 2.0. This paper focuses 
on the feedback received from developers and accessibility 
assessors, and pinpoint core problems, such as a lack of clear 
national legislation, limited knowledge of guidelines, lack of 
needed training and lack of in-house expertise. In addition, the 
paper provides number of actions to be undertaken that are to 
unify as well as stimulate the uptake of uniform accessibility 
guidelines in Europe.
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1. Introduction
Web accessibility is going beyond the accessibility purely for people with disabilities. We also have 
to consider the older generation which is often experiencing ageing-related impairments including 
vision and hearing decline, physical disabilities and cognitive declines. Web designers and developers 
are deemed to have a full knowledge on what has to be done to make a website (or even web service) 
accessible. However, 15 years after the Web Content Accessibility Guidelines (WCAG) were created 
in 1995 by TRACE R&D Centre, few designers even implement those very basic guidelines; WCAG 2.0 
is in fact unknown to most web developers in the public and private sector according to a Europe 
wide survey conducted by the ACCESSIBLE project1. Considering that the European i2010 strategy 
had the goal to have all public European web sites accessible for all citizens, it has so far not been 
able to reach them. Recent surveys by the ACCESSIBLE and the EIAO (Morten Goodwin Olsen, 2008) 
projects have demonstrated clearly that web accessibility is a main concern. The bad figures that 
emerged from a 2005 survey commissioned by the UK Presidency of the European Council which 
revealed that just 3% of 436 public sector websites assessed across Europe achieved a minimum 
standard of accessibility, Level A, have not improved. As of 2009, a limited survey indicated that no 
public website met the WCAG 1.0 Level AA or Level AAA standard (Kevin Cullen et al, 2009). A major 
reason seems to lie in the lack of appropriate knowledge of accessibility guidelines, as well as the 
existence (or lack) of national guidelines that are rather a subset of WCAG 1.0 or 2.0.

In this paper, we look at some of the core reasons for this limited uptake (focusing on the feedback 
received from developers and accessibility assessors), as well as suggest some steps to improve this 
situation.

2. Findings
The ACCESSIBLE survey was conducted among 341 individuals who belong to two main categories. 
The first category included the developers, designers, and accessibility assessors. This group also 
contained the service providers, and the public bodies and governments that aim to render their 
services in an accessible manner. The second category included people with disabilities and/or older 
people. The data were collected via online surveys as well as face-to-face interviews that took place 
in the course of 2009 in various countries (mainly Bulgaria, the Czech Republic, Germany, Greece, 
Italy and Portugal).

Developers that are faced with requests for accessible design mostly work for governmental agencies 
or private organisations that through tendering procedures are working on websites that are to be 
rendered in an accessible manner. Reason is that services provided by public bodies and governmental 
agencies are usually subject to European and national regulation2 which demands their accessibility. 
This means that obligations exist to make services such as websites, downloadable documents or 
online forms accessible to all members of the general public. The same study also checked the 
familiarity of developers and accessibility assessors with national and international guidelines and 
standards (see Table 1).

1 Accessible Applications Design and Development (ACCESSIBLE), (2008–2010), retrieved 2 September 2010 from http://
www.accessible-project.eu

2 Council Resolution of 25 March 2002 on the eEurope Action Plan 2002: accessibility of public websites and their content 
(2002/C 86/02), and European Parliament resolution on the Commission communication eEurope 2002: Accessibility of 
Public Web Sites and their Content (COM(2001) 529 - C5–0074/2002 - 2002/2032(COS))

http://www.accessible-project.eu
http://www.accessible-project.eu
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Guidelines, standards Familiarity of directors, developers Familiarity of accessibility assessors

WAI-ARIA Rich Applications 65% 46%

Web Content Accessibility 
Guidelines 1.0 (WCAG 1.0)

87% 81%

Web Content Accessibility 
Guidelines 2.0 (WCAG 2.0)

45% 41%

Section 508 39% 3%

Authoring Tool Accessibility 
Guidelines (ATAG)

7% 3%

Table 1: Familiarity with standards and guidelines – developers group

The findings indicate that accessibility awareness is rather low, especially if we consider WCAG 2.0 
and WAI-ARIA. Considering that the question was whether they were familiar with them, and not 
whether they knew and applied them makes this result even more worrisome. The same questions 
asked to a small sample of IT students (future developers) yielded even poorer results, with hardly 
10% even being aware of WCAG 2.0.

Worrying was also that designers and developers often are not aware of what guidelines support 
what accessibility aspects. As a result, internal accessibility experts would highlight the need for a 
text font size of 12pt. However, both WCAG 1.0 and WCAG 2.0 require that text can be resized to 
the needs of the user, and that a relative size should be applied (Andrew Arch et al, 2008). So these 
requirements were in fact contradicting best practices.

All developers (so also those that never worked on accessibility related projects) and accessibility 
assessors were asked which tools/methodologies they would be interested in. Below is a table that 
provides the percentage of those developers that have and those that haven’t worked in accessibility 
related projects before.

Tools to evaluate implementations

Developers with no past 
accessibility projects 
experience

Developers with past 
accessibility projects 
experience

Accessibility 
assessors

Accessibility Assessment tools (e.g. aChecker, 
Hera, TAW)

34% 57% 43%

Accessibility Simulation tools (e.g. aDesigner, 
Visual Impairment Simulator)

64% 73% 77%

Accessibility Authoring tools (e.g. Adobe 
Dreamweaver, Microsoft Visual Studio)

50% 82% 13%

Manuals for creating accessible content 10% 35% 57%

Simulators of Assistive Technology (e.g. 
Screenreader, Zoom software, Simulators of 
head-mice)

41% 92% 90%

International guidelines 32% 41% 10%

Results of research activities on accessibility 12% 26% 23%
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Tools to evaluate implementations

Developers with no past 
accessibility projects 
experience

Developers with past 
accessibility projects 
experience

Accessibility 
assessors

Invitations to events about accessibility 
issues

32% 58% 63%

Database with persons who have experience 
in the field of accessibility (specialists/
experts)

7% 17% 37%

Table 2: Desired usage of accessibility evaluation tools – developers group and accessibility assessors

The outcomes indicate that all groups have a more or less same desire with regards to certain tools. 
Most preferred accessibility evaluation tools are:

• Accessibility Simulation tools (e.g. aDesigner, Visual Impairment Simulator)

• Accessibility Authoring tools (e.g. Adobe Dreamweaver, Microsoft Visual Studio)

• Simulators of Assistive Technology (e.g. Screenreader, Zoom software, Simulators of head-mice)

To a less extent, but still significant:

• Accessibility Assessment tools (e.g. aChecker, Hera, TAW)

• International guidelines

• Invitations to events about accessibility issues

These findings, as well as the feedback received indicate that developers want to have accessibility 
support at the very beginning, so before they actually have developed their software or website pages. 
This was explained as following by a developer who had not worked yet on accessibility projects: 
“In the following months we will be forced to ensure that all our current developed and maintained 
websites and some desktop tools for the public sector are accessible. It will be a nightmare ... we 
will need to individually adjust sites, while if we had considered this at the very beginning, we 
would have avoided such overhead. Now we will depend on various assessment tools, while double-
checking with a local end-user group (of people with disabilities) ... To avoid such overheads at a 
late stage, it is needed to introduce accessibility within the software design process and not only in 
the post-development process, while we should be provided access to best practice examples ...”.

Most assessors (83%) were aware that public bodies increasingly need to have accessibility certifications 
(following mainly national guidelines, so in fact subsets in most cases of W3C WAI-AAA and W3C CSS), 
while 53% of them had already followed an assessment that resulted in such a (national) certificate 
being awarded.

A striking element was also that a database of people who have experience in the field of accessibility 
is much wanted, on a national level. Such database is a much sought after tool by many advocacy 
organisations. One interviewee commented: “They are out there, having all the necessary knowledge 
... but we do not get hold of them or find them ...”.

Public institution representatives were also interviewed. They were asked how they confirm the 
accessibility of their developed websites. The following results were gathered: (see Table 3).
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Accessibility confirmed through ... Percentage

External service 28%

Internal review 56%

Feedback of citizens/customers 11%

Use of accessibility evaluation tools (e.g. WAVE, TAW, Hera) 67%

Training of the editors/developers 56%

Training of the administrator 50%

Not at all 0%

Table 3: Accessibility assessment – public bodies/governmental agencies group

It is obvious from this data that the use of evaluation tools is the main support in assessing and 
ensuring accessibility of the developed websites. Also external support was needed to ensure this 
accessibility. Increasingly, public services start organising training internally (as reported by half 
of the surveyed individuals). This is also linked to the question that was asked how they can be 
supported in enforcing accessibility within their public organisation.

Support in enforcing accessibility Percentage

Local contact persons/policy makers 78%

Clear specification of an accessible design from the very beginning 50%

Clear specification of programming 50%

Clear laws 78%

Guidelines 33%

Advanced Training concerning accessibility 17%

Table 4: Support in enforcing accessibility – public bodies/governmental agencies group

It is obvious from this that policy making is high in the agenda of public servants, connected with the 
issuing of specific accessibility legislation. However, the replies where specifications on accessible 
design and programming were selected as being good in enforcing accessibility came from those 
individuals with a technical background. Public bodies/agencies often also have to use external 
accessibility experts (78%), while they also heavily depend on assessment tools (67%). The usage of 
real end-users is low (28%), and so is the usage of real AT (17%).

The following highlights some aspects from the survey findings, they are at the same time also 
bottlenecks at present why accessible web design has not taken off very well so far:

• There is an urgent need for advanced (online) education in the area of web accessibility.

• There is a need for improved awareness about accessibility standards and guidelines. Especially 
WCAG 1.0 is known because often a subset of it is used in the national guidelines, while there is 
a desire to be able to implement WCAG 2.0. However, it has to be workable. The Web Content 
Accessibility Guidelines 2.03 is the actual standard document and is bulky to say the least. In 

3 World Wide Web Consortium (W3C), ‘Web Content Accessibility Guidelines (WCAG) 2.0, W3C Recommendation’ (2008) 
retrieved 2 September 2010 from http://www.w3.org/TR/WCAG20/

http://www.w3.org/TR/WCAG20/


  
 

European Journal of ePractice · www.epracticejournal.eu
Nº 10 · September 2010 · ISSN: 1988-625X 17

fact this is completed with the “Understanding WCAG 2.04” document and the “Techniques for 
WCAG 2.05” document. Altogether over 400 pages. Assessment tools would therefore be much 
desired, but with adequate reporting of errors and suggested solutions.

• Developers want embedded validators in their development tools, with accessibility simulation 
and authoring tools together with simulators of assistive technology and accessibility assessment 
tools. This should address different disabilities. The ACCESSIBLE project will provide such tools 
in the near future.

• Developers remarked that WCAG 2.0 does not clearly define for which user agents (assistive 
technologies - AT) it is applicable, also this should be clarified.

• Because there is often a lack of internal expertise, the involvement of external expertise is 
needed, especially in public organisations and service providers. For this purpose, databases on 
national accessibility experts and experts for internal trainings are much desired.

3. Suggested solutions
We suggest a number of actions to be undertaken that are to unify as well as stimulate the uptake 
of uniform accessibility guidelines in Europe:

• A full integration of WCAG 2.0 guidelines into existing national standards/guidelines with a 
direct one-to-one mapping between national standards/guidelines and WCAG 2.0. Spain is 
already progressing in this direction (Kevin Cullen et al, 2009).

• The provision of certified WCAG 2.0 blended training (accessible e-learning and workshops) to 
website developers and designers of public and private organisations. This should also provide a 
clear linkage of WCAG 2.0 guidelines with their impact on various user agents.

• National legislations should be put in place to ensure accessibility guidelines are considered in 
all public websites (including intranets) to meet a (to be defined) minimum level of accessibility 
based on WCAG 2.0, while follow up assessments are put in place (Kevin Cullen et al, 2008).

• The integration of validators and assessment tools, directly into the development tools 
(ACCESSIBLE project is already contributing to this, and will make this freely available through 
its website).

• The establishment of a European database on AT and accessibility experts. EASTIN6 initiative 
would then have to be further expanded and incorporate all national AT databases, while a 
repository on national experts also should be established. This should also enable a closer 
cooperation between developers and accessibility expertise end-user organisations to better 
understand the impact of AT usage on accessing the web.

• The creation of an EU or international certification system or label on web accessibility.

4 World Wide Web Consortium (W3C), ‘Understanding WCAG 2.0, A guide to understanding and implementing Web 
Content Accessibility Guidelines 2.0, W3C Working Group Note’ (2008) retrieved 2 September 2010 from http://www.
w3.org/TR/UNDERSTANDING-WCAG20/

5 World Wide Web Consortium (W3C), ‘Techniques for WCAG 2.0, Techniques and Failures for Web Content Accessibility 
Guidelines 2.0, W3C Working Group Note’ (2008), retrieved 2 September 2010 from http://www.w3.org/TR/WCAG20-
TECHS/

6 European Assistive Technology Information Network (ESTIN) retrieved 2 September 2010 from http://www.eastin.info

http://www.w3.org/TR/UNDERSTANDING-WCAG20/
http://www.w3.org/TR/UNDERSTANDING-WCAG20/
http://www.w3.org/TR/WCAG20-TECHS/
http://www.w3.org/TR/WCAG20-TECHS/
http://www.eastin.info


  
 

European Journal of ePractice · www.epracticejournal.eu
Nº 10 · September 2010 · ISSN: 1988-625X 18

 

Above suggested actions are also beneficial to “The Digital Agenda”7, Europe’s strategy for a 
flourishing digital economy by 2020. More specifically, enhancing e-skills of people with difficulties is 
only possible if the source of the content is fully accessible, thus reducing the existing digital divide.

4. Conclusions
The survey conducted in the context of the ACCESSIBLE project highlighted a number of bottlenecks 
that prevent accessible web design from becoming a mainstream and standard aspect of Europe’s 
website developing community. On the one hand there are the end-users who have ongoing problems 
with the accessibility of user interfaces, and their compatibility with AT. On the other hand, 
there are the managers, developers, website managers and designers who are not fully aware of 
accessibility, lack the appropriate tools, and do not have access to the needed assessment tools and 
methodologies to evaluate whatever they create/develop. ACCESSIBLE aims to assist web developers 
in implementing accessibility guidelines, by exploiting the technologies behind the recent expansion 
of accessibility tools and standardisation methodologies, in order to provide an integrated –Open 
Source based and freely available- simulation assessment environment for supporting the production 
of accessible web applications. The survey carried out by the ACCESSIBLE project shows a clear need 
for such assessment environments.
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With a view to the EU Services Directive, providers of 
public services are called upon to realign their product and 
process organisation. Fundamental key requirements are the 
establishment of single points of contact for companies and 
the electronic process handling of formalities and procedures 
for commencing and carrying out a service activity. In the 
public sector, responsibilities for products and processes are 
distributed in the organisation, IT or financial areas. This 
necessitates structures that take the interdependencies into 
account. Integrated product and process models (IPP) are an 
approach to create the prerequisites for these structures. 
The Directive represents a change in paradigm for public 
administration and demands a change from traditional 
function-oriented processing to a process-oriented one. A key 
requirement of the Services Directive is the complete electronic 
handling of official approval procedures, also remotely. This 
has direct effects on the design of the underlying information 
systems and the IT infrastructure, particular with regard to the 
e-government services for small and medium-sized enterprises 
(SME). The Directive not only has influence on services for 
companies but also on services for citizens. In addition to 
cost savings and time savings, full electronic services have big 
advantages for people with disabilities. With our concept they 
may have a direct electronic access to administration services 
to meet their needs. The implementation of prototypes that 
can be used to discuss the problem space and to emphasise 
the requirements plays a crucial role. The article describes 
guidelines to complete electronic procedures as a core issue of 
eAccessibility. Furthermore, the benefit for end-users will be 
stressed. Existing papers on this topic will be extended by the 
article and linked with insights regarding implementation. A 
European municipality is used as an application city. The article 
presents the results of 3 years of scientific accompanying 
research.

Guidelines to implement the EU Services Directive: 
Framework and proof of concept

Keywords
procedure model, interoperability, 
integration, transaction, case 
study

As the first municipality 
in Germany, the city of 
Düsseldorf offers a business 
registration service complete 
transacting online including 
information, registration, 
filing of form, permission and 
e-payment.
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1. Introduction
The further development of e-government services is of decisive importance for economic development 
in Europe (EU-COM, 2005) resulting to the creation of various e-government strategies in the Member 
States (e.g. Finland, 2009; Luxembourg, 2009; Spain, 2009). When viewed abstractly, processes in 
public administration only have a low structural variance with regard to their objectives (usually 
processing of applications) but demonstrate substantial differences due to their organisational 
structures, administration regulations and application cases, which have grown in time. Apart from 
the issues regarding data protection and the decision-making process, this heterogeneity is the 
fundamental reason for the almost absolute lack of integrated application systems in Europe up 
to now. The effective provision of administration services requires a link between the services and 
service bundles (products) offered, the resources (processes), used to handle the procedures, and 
the technical services, and ultimately a product and process architecture with application systems 
and IT infrastructure that are oriented to it.

The Directive 2006/123/EC of the European Parliament and of the Council of 12 December 2006 on 
services in the Internal Market (EU Services Directive, 2006) calls upon the public administrations of 
the Member States to create the necessary legal, technical and organisational requirements that are 
needed to meet the Directive’s objectives. The Directive is intended to considerably simplify and 
make the free movement of services within the Community easier for companies. The core objective 
is the simplification of administration (Chapter 2). 

The Directive in question has influence not only on services for companies but also on services for 
citizens. After implementing full electronic services it will no longer be necessary for companies and 
citizens to visit the administration offices. The European Commission states, “yet poor e-accessibility 
means many Europeans with a disability are still unable to access the benefits of the information 
society” (EU-COM, 2008). Thus, in addition to cost savings and time savings, full electronic services 
also have big advantages for people with disabilities. With our concept they have a direct electronic 
access to the administration. Time and effort is the same for people without or with disabilities. 

Moreover, due to the structural homogeneity of the processes for service creation, the area of public 
administration is particularly suited as an application area. Objects are the focus when it comes to 
using administration services. Administration objects in this sense are material goods (such as forms 
or booking receipts), people (applicants, employees) or immaterial goods (such as rights, permits or 
registrations). The conceptual planning and implementation of an integrated product and process 
model for electronic process handling in the public sector, as discussed in this article, adheres 
consistently to the object-oriented paradigm (Coad & Yourdon, 1991). Established approaches to 
object-oriented product and process modelling can be found in the scientific literature primarily 
on the Unified Modelling Language [UML] (Oestereich, 2006; OMG, 2008) on the Semantic Object 
Model [SOM] (Ferstl & Sinz, 1995 & 2006), on object Petri networks (Oberweis, 1996; Zapf & Heinzl, 
2000) and on the object-oriented event-driven process chain [oEPC] (Scheer et al., 1997; Nüttgens 
& Zimmermann, 1998). 

The IPP model presented therein combines the modelling concept of the object-oriented event-
driven process chains (oEPC) with UML modelling concepts and, on this basis, forms the groundwork 
for a systematic and process-compliant development of a service-oriented architecture concept for 
public administration. Comparable papers that combine these concepts into an integrative modelling 
approach have not been published to date. Nevertheless, functioning electronic administration 
processes are required in the EU (Article 8 – Procedures by electronic means). This research paper 
should create a suitable starting point in this direction.
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2. Objectives
The objectives of the research work are the conceptual planning and implementation of an integrated 
product and process model that is suitable for the implementation of an electronic process handling 
for the application area of European public administration. The focus here is on the requirements 
of the EU Services Directive placed on the municipal administration level (cities, towns, districts 
and municipalities). To achieve this core goal of eAccessibility, the work is guided by the following 
questions:

• What requirements does an integrated product and process model for the electronic handling of 
official approval procedures meet and how could a process model for realisation be structured?

• Is the modelling notation of the object-oriented event-driven process chain (oEPC) a suitable 
means of description for the modelling of company-related administration processes across the 
EU?

• Are oEPC process models a suitable specialist conceptual starting point to link business-relevant 
process information with UML modelling concepts in such a way that the basis for a systematic 
and process-compliant development of a service-oriented architecture can be laid? How could 
appropriate SOA services be implemented?

3. Conceptual planning phase

3.1. Requirements of the EU Services Directive with regard to the electronic 
handling of official approval procedures

By “service”, the EU Commission understands “an economic activity that is normally provided 
for remuneration” (EU Services Directive Handbook, 2007). A differentiation needs to be made 
between administration-related activities and services and this understanding of services, relates 
to company activities. Their goal is to support and order the company activities and thus to ensure 
the commencement and carrying out of the entrepreneurial activities. In particular, these include 
supporting services in the form of processing the necessary permits and registrations on the basis of 
legal standards (such as laws and ordinances). The electronic process handling in the context of the 
Directive focuses on these company-related administration services (G2B e-services). All domestic 
and foreign companies with their company headquarters within the European Union are intended to 
benefit from this (EU Services Directive Handbook, 2007). The realisation of this electronic process 
handling makes specific demands on the information technology (EU Services Directive, 2006; EU 
Services Directive Handbook, 2007), which are summarised below (R1-R4):

• Forms (R1)

For the processing of applications for company-related administration services, also remotely 
(EU Services Directive, 2006, Art. 8) application forms are to be made available to the applicants 
electronically. This can regularly be done via online portals of the public administration unit (in 
the front-office). Depending on the areas for which an administration is responsible, the scope 
of this can cover several hundred single forms. For procedure processing without media breaks, 
the form data are to be sent electronically to systems that process them (further) (in the back-
office). In order to generate structured machine-readable exchange formats (such as XML) from 
the field content in the application form, the forms must have the corresponding technical 
functionalities. 
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• Authentication and identification (R2)

For the legally sound communication between customers and the public administration, 
identity services for the authentication and identification of the players are necessary (e.g. 
Belgium, 2010; Spain, 2010). For example, according to German law, the sender of an electronic 
document (e.g. application) has only been uniquely identifiable up to now if the authenticity of 
the communication partner is proven by the use of a qualified electronic signature. (DOL 2008, 
p. 113). The proof is regularly done by polling the identity at so-called trust centres. 

• Encryption and transport services (R3)

For the secure transmission of communication between the players and a protected transfer of 
data up into the back-end of the authority, suitable encryption and transport services need to 
be used. With encrypted communication, the two communication partners exchange files. Each 
of the two communication partners has a public and private key. An encrypted file can only be 
decrypted and thus made readable with the help of both keys.

• Payments (R4)

The complete electronic process handling from the customer’s perspective also requires a 
functionality for the online payment of administration services (e-payment). The circuit of a 
fully electronic process closes with the option of also being able to pay for the product received 
or the administration service online. Online payment functions make it possible for the applicant 
to handle the necessary financial transactions over the Internet. Via a corresponding pay link, 
the process-related information for the allocation can already be specified for the applicant.

An integrated product and process model for the implementation of the electronic process handling 
pursuant to the Services Directive should include the specific requirements of information technology 
(R1-R4).

3.2. Framework concept for integrated service modelling

Integrated product and process models (IPP) are an approach to create the requirements for an 
integrated service modelling. To date, no generally recognised definition of the term ‘integrated 
product and process model (IPP)’ has been formed. On the basis of an IPP framework concept for 
the public sector with four core components, the research paper defines certain terms as follows:

• Product model

The product model incorporates all company-related administration services and thus forms 
the content basis for a portal offering for companies: Here, a product represents a result of an 
administration process that is recognisable from the customer’s perspective. 

• Process model

Each product creation is based more or less on a shared-work business process. Here, a business 
process is understood to be an event-driven processing of business objects with the aim of 
product creation. Business objects are the central starting point for the modelling of data 
models as the basis for the technical realisation of electronic process handling. 

• Service-oriented architecture

A service-oriented architecture also forms the technical basis for the use of reusable, component-
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based services as part of the provision of the portal offering and the (partial) automation of the 
processes. 

• Portal component

In the front-office, a portal component provides the company-related administration services 
in such a way that individual service packages oriented to requirements can be formed by the 
addressees (based on the EU Services Directive: Companies). 

In line with this understanding of the term, an integrated product and process model is defined 
as follows: An integrated product and process model (IPP) is a model that networks the product 
and process models of an organisation consistently with one another and provides results, that are 
recognisable from the customer’s perspective, from organisational activity for a portal component, 
and lays the technical basis for the use of reusable component-based services (Hogrebe et al., 2009).

3.3 Procedure model for the conceptual planning and implementation of 
electronic process handling in the public sector.

Procedure models aim for a consistent description of the development and usage phases of 
information systems in business and administration. They thus also form the basis for the systematic 
realisation of electronic process handling of company-related services in public administrations (G2B 
e-services). Here the term ‘process model’ describes a shared-work process with the involvement of 
several roles and persons and their combination of methods. Regular application areas for process 
models are to be found in software engineering (Beck, 1999). Approaches for domain-specific process 
models relating to sub-areas of the Services Directive can be found in Breitenstrom & Fromm (2009). 
The phase focus relevant from the customer’s perspective regarding the technical realisation of the 
electronic process handling of G2B e-services (EU Services Directive, 2006, Art. 8) is to be specified 
and validated in application cases; papers like this have not been published up to now.

The phase division in process models aims to break a complex overall task down in individual sub-
tasks that are easier to manage. This procedure aims to facilitate an efficient planning, control 
and monitoring of the respective phase results and crossovers. The differentiation between the 
individual phases is also the requirement for the determination of the temporal and logical sequence 
of the individual activities. The more complex a project, the more important it is to introduce 
control sections and set times at which the progress, the results and the insights are assessed. 
The realisation of the electronic process handling of G2B e-services in the context of the Directive 
represents one such complexity for the domain area of public administration. An analysis of the 
literature shows that to date there is no process model for the electronic process handling of G2B 
e-services. A total of 58 process models were analysed in this regard. 

Figure 1 gives an overview of the procedure model developed as part of the research work. It 
incorporates four phases, each with corresponding sub-activities. The proposed model is the result 
of an iterative development process based on the analysis of 58 process models, literature and 
practice reports (Hogrebe et al., 2010). Against the background of the specifications for the effective 
provision of administration services, the concepts of an integrated product and process modelling in 
the procedure model gain particular importance. The implementation of the requirements regarding 
electronic process handling is done with regard to the project organisation and the time, activity 
and resource planning according to the generally accepted rules of project management with 
consistent documentation. Depending on the boundary parameters and individual project goals, 
both the sequence of sub-activities can vary and sub-steps may not be necessary at all. The phase 
organisation can either be structured strictly successively, or also show several phase activities to be 
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carried out in parallel.
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goals

Design and 
implementation
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assessment, 
conceptual 
planning

Operation and 
evaluation

Consistent documentation and project management activities

- Project initiation
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• Determination of boundary
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• Identification of the fields
of action
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products regarding the EU 
Services Directive
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technical services
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actual processes
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Figure 1: Procedure model for electronic process handling

The sub-activities of Phase 3 ‘Design and Implementation’ represent the change from the conceptual 
planning to the DP-based process parts and activities that, as the results of the analysis and assessment 
phase, are to be done in the future (partially) automatically as the project objective. In accordance 
with the setting of priorities made, the following designs are focused on Phase 3. Selection and 
implementation of service-based components also gain a special importance as the replacement of 
manual work steps with reusable component-based services offers a whole range of optimisation and 
synergy potentials. The working time freed up by a SOA service can thus be used, for example, to 
intensify consulting services for citizens and companies. The implementation covers the sub-steps 
via the prototyping to the technical acceptance.
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4. Implementation phase

4.1. Service-oriented architecture

Service-oriented information systems should facilitate the adaptation of IT system landscapes to 
changing requirements in a low-cost, prompt and flexible manner through a decoupling of business 
and technical aspects as far as possible. The EU Services Directive provides just such a modified 
requirement for the public sector (EU Services Directive, 2006). In addition to the development 
of service-oriented architectures, the Services Directive also requires the optimisation and 
availability of company-related administration services. These requirements entail changes in the 
administration processes of the public sector and require a new degree of flexibility from those 
involved in an administration process. For the implementation, administration processes of around 
200 administration services with a corporate link need to be modelled and connected with one 
another for the electronic process handling with interfaces in front- and back-end offices (supported 
by SOA services)

• Products are to be classified according to their degree of virtualisation.

• Portal services are to be combined with existing specialist procedure in the back-end.

• Optimised processes are to be given internal and external interfaces.

• With their decoupled services, service-oriented architectures aim to reduce media breaks and 
offer technical interfaces.

With regard to the implementation of the Services Directive, in particular the reduction in media 
breaks is required for the electronic process handling with consistent processes. This necessitates 
that existing front-end systems (portals) are expanded and linked with specialist process in the back-
end in an integrative manner across the responsibilities of the authority. Primarily, it will thus be 
about developing largely electronic processes and identifying and reducing existing media breaks. 
SOA services form the basis for dynamic interactions across authorities’ areas of responsibility. In 
this context, a service describes an IT representation of a technical functionality. A complex business 
process, a small sub-process or a processing step can be behind this. The development of service-
oriented architectures in the context of the Services Directive demands a purposeful specification 
of the SOA approach, in particular with regard to the loose coupling of the monolithic systems. The 
focus here is primarily on the following aspects:

• Analysis of the requirements that facilitate the service identification during the process 
modelling,

• Comparison of the requirements of the organisation that are restricted to non-existent services, 
or those that are provided manually and

• Implementation of these SOA services to bridge media breaks between existing services.

As a service-oriented architecture also accepts the existing heterogeneity (through existing software 
landscapes), missing integrative SOA services primarily need to be identified. Media breaks in 
the process procedure lend themselves as potential service candidates. These media breaks are 
regularly easy to name for the users as they are frequently perceived as disruptive in the practical 
implementation in the process. If the necessary information in the process needs to be looked up 
in non-electronically available sources (digests, registers, etc.), the electronic process is regularly 
interrupted. Media breaks are thus potential SOA service candidates if they meet the obligatory core 
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requirements of services, such as (1) autonomy, (2) modularity, (3) requirements and (4) interface 
orientation and (5) interoperability.

4.2 Example of a core process to implement the directive

Company registration is one of the core processes of company-related administration services (i.e. 
Estonia, 2010) and should therefore be used as an application example of eAccessibility. In the 
following, it is symbolised as a business object that includes all the business attributes and methods 
required for processing and changes in status. The business object ‘business registration’ thus forms 
the ‘core object’ in the process which, with the change in its status, determines and manages the 
process progress. In specific application cases, the process modelling is carried out with object-
oriented event-driven process chains (oEPC). With the oEPC modelling approach, work flows are 
depicted with events and objects that are connected alternately with directional edges. The process 
flow can be divided up and merged again using (AND, OR and XOR) connectors. Figure 2 (upper 
section) shows the modelling approach based on the object-oriented event-driven process changes 
introduced in Scheer et al. (1997). The oEPC for the business object is based closely on the notation 
for UML classes (OMG, 2008) in this illustration, which substantially assists the preparation for the IT-
related sub-/automation of processes. Corresponding process information regarding the respective 
process status, such as attributes, attribute groups and methods, based on UML notation, are already 
modelled. The respective work steps are depicted as methods.

As the basis for the technical realisation of the electronic process handling pursuant to the Services 
Directive, the business objects are specified further with their business attributes and methods from 
the oEPC in an UML class diagram. Figure 2 (lower section) shows the class diagram on the ‘Business 
registration’.

In addition to the attributes, the classes also include all the operations that are necessary for 
processing and for status modification of the ‘Business registration’. The highlighted operation to 
determine the tax office responsible was not supported technically before the start of the project; 
instead it was done manually by the administrators. Nevertheless, such operations may be necessary 
in a large number of administration processes.

Figure 2(a): Integrated modelling for business registration (extract)
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Figure 2(b): Integrated modelling for business registration (extract)

For example,

• the operation ‘localTaxOfficeDetermine’ is not only used in the process for business registration 
but also in the changing of business address and in other administration processes, for example 
in processes regarding business taxation;

• the operation ‘branchCypherDetermine’ is not only used in the process for business registration 
but also in the changing of business address; this operation is also relevant in other administration 
processes, such as in processes of municipal business promotion or the chamber of industry and 
commerce.

With regard to the IPP framework concept (Section 3.2), the operations form the basis for the 
development of new technical services that can be used as reusable components in different official 
processes. The framework concept thus forms the methodological basis for developing a service-
oriented architecture. If the selected modelling tool – as in the present case – already (semi-)
automatically generates both the UML class diagrams as well as the corresponding Java code based 
on the oEPC process models, a starting basis is created as far as possible for the technical realisation 
of the selected services. In the present case, the development environment of the bflow* toolbox 
(bflow, 2009) was selected; the approach, however, is tool-independent.

A media break exists as soon as a work step is no longer accompanied by a corresponding procedure in 
one of the categories. These interruptions to the process can be breached by means of suitable SOA 
services. In the final assessment of the ‘service candidates’ attention should be paid, in addition to 
the fundamental suitability, in particular to the re-usability of the services also for other processes 
in the spectrum of public sector organisations. In order to develop a transferable concept for all 
company-related administration services, an integration layer was taken into account in line with 
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the shift model of a SOA (Krafzig et al., 2006). The necessary interfaces, SOA and web services are 
provided via this. Through this integration layer, all data transformations and information enrichments 
of the forms offered in a higher-level portal can be made for specialist applications existing in the 
back-end. The further specialist processing is done by the administrator at the respective authority 
responsible. This core process is optionally applicable for other administrative processes, e.g. for 
processes concerning people with disabilities to meet their needs.

4.3 Portal component

The IT technology structures and components described lay the basis for the design and 
implementation of the portal component. Based on functionally enhanced online forms that include 
new functionalities, such as sending, storage or a signature component in line with the results of the 
requirements analysis, the data are brought into a data structure for the integration in the specialist 
procedures connected and transmitted in encrypted form, taking into account data security and 
data protection guidelines. The secure return transport of the services (e.g. confirmation of the 
business registration) can be done via a standard e-mail client without any hardware or software 
using a central encryption and identification certificate. With its integration layer, the concept 
makes it possible to ensure other forms too in this prototypical way (if necessary, connected with 
different specialist procedures in the offices) and a secured electronic communication with the 
service provider bi-directionally. An online pay function was also integrated. The core process was 
implemented as a prototype after programming and test phase and the acceptance of the specific 
implementation scenario. The production operations are also subject to a constant evaluation to 
stabilise and further develop operations.

Figure 3 outlines an example (from top left to bottom right) of the connection of a form service 
offered in the portal for a service provider; on the one hand, to a back-end PC of an employee in 
a municipal business registration centre and on the other as a transmission file to a chamber of 
industry and commerce that uses the data for the tasks there. With successful registration or log-in 
in the portal, an encrypted communication with the authority is made possible for the administration 
customer and metadata for the application forms are provided. The form content is enriched with SOA 
services and made available to the specialist procedure at the respective official workplace. Through 
the selected generic approach via the integration layer, it is possible to accept all formats for the 
import and export of data and also to forward these. In the application case, XML data are exchanged 
with the chamber of industry and commerce. This standard should be included in the domain of 
the XML data exchange formats for public organisations (XÖV, or XML in public administrations). 
The data communication with the tax offices is served via an EDIFACT interface (Peters, 2008). All 
modifications are controlled via the integration layer. This thus ensures that changes only have to be 
made in this layer and not in all connected (sub-) systems.

In the application case, missing electronic services (here: the ‘localTaxOfficeDetermine’, cf. also 
Figure 2) were already identified during the modelling of the process. Up to now, this represented a 
media break in the process sequence of the business registration as the address of the workplace in 
larger towns and cities can theoretically be assigned to five possible tax offices. In the application 
case, the tax office responsible was determined by searching manually in street directories, online 
services or other services before the introduction of technology. The determination can now be 
done by a SOA service automatically and also be used in other administration processes of the 
players with the spectrum of public sector tasks. It should be taken into account that also other 
specialist authorities exchange information with tax offices with different responsibilities as part of 
the carrying out of processes and there too the responsible tax office is still regularly determined 
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manually. The SOA service determines the tax office by polling an existing street table with assigned 
tax offices. The address of the workplace can be found on the form or in the basic data of the 
service provider entered during registration. The SOA service can also be called up independently of 
the business registration process by the employees of an authority via a separate web site specially 
created for this purpose and thus be used in a large number of other specialist processes of the 
players with public sector tasks in Europe.

  Selection of online form in portal Registration and log-in

Completion of functionally enhanced form Encrypted transmission with signature card or 
software key from the portal

Transmission of the XML data to 
the authorities involved

Form with information – polled via SOA web 
service – is received at the responsible authority

 Selection of online form in portal Registration and log-in

Completion of functionally enhanced form Encrypted transmission with signature card or 
software key from the portal

Transmission of the XML data to 
the authorities involved

Form with information – polled via SOA web 
service – is received at the responsible authority

Figure 3: Connection of portal component, SOA service and back-end (Hogrebe et al., 2010)
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5. Conclusion and further need for research
With regard to the EU Services Directive and to people with disabilities, which focuses mainly on 
eAccessibility, companies and citizens should also be able to handle the necessary formalities and 
processes for commencing and carrying out services electronically, including remotely. To implement 
the Services Directive, concepts are therefore required that enable the goals of the Directive to be 
reached. The conceptual planning and implementation of an integrated product and process model, 
as depicted, for the electronic handling of official approval procedures can support the approaches 
up to now for process automation of the public sector. The integrative approach of specialist and 
technical modelling also systematises the identification of SOA service candidates and indicates 
opportunities in prototype form of implementing administration services in future through optimised 
administration processes in e-government offerings. 

The core benefits for the companies and citizens are [a] higher flexibility to access administrative 
services (including from afar), [b] complete transaction online (including information, registration, 
filing of form, permission and e-payment), [c] a faster administrative decision upon the permission than 
before, [d] pooling services from a company perspective and [e] reduction of bureaucratic burdens. 
Moreover, there are also benefits for the employees of the administration getting all data directly 
into the administrative procedures without writing them manually. Those benefits are effective 
components for a metropolitan centre for innovative company support and for the relocation of jobs. 
At least, the improvement of local government services for companies strengthens the European and 
local economic region. Our concept is optionally applicable for other administrative processes, e.g. 
for processes concerning people with disabilities to meet their needs.

The integration of SOA services can substantially increase the (partial) automation of public processes 
and support the quality and availability of administration services. The approach shown was 
implemented as a pilot as part of a project to implement the EU Services Directive for the application 
case of a German city and methodologically accompanied by scientific accompanying research by 
three research institutes. The validation was done in close dialogue with industry associations and 
companies as part of the piloted introduction. The insights from the prototype application are highly 
promising. For example, it was possible to put the complete electronic business registration (in 
German: “Gewerbeanmeldung Online”, available here http://www.duesseldorf.de/mittelstand) into 
productive operation after 14 months; twenty months were originally planned for the project phase. 
The automation of the currently ongoing core processes shows further cost savings. Nevertheless, 
this is the first application of the model, meaning that the issue of validity and transferability using 
follow-on projects needs to be examined further; here there is further need for research. In the 
next step, the integrated product and process model serves as a basis for the implementation of the 
electronic process development of nine other company-related core services and for the electronic 
handling of citizen services in Europe. The city of Düsseldorf was presented with a prize for this 
innovative approach as one of the top five projects in the category ‘Performance Improvement in 
Public Service Delivery’ of the 2009 European Public Sector Award (http://www.epsa2009.eu/).
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1. Introduction
SMS Information System (SIS) was officially launched on 1 April 2008. It offers a subscription service 
for lawyers and citizens to ensure that information pertaining to their case/s is provided instantly. 
In this way, the parties can take any necessary steps in a timely manner to prevent infringement 
of their legal rights while helping reduce overall costs. The Turkish National Judicial Informatics 
System’s1 (http://www.uyap.gov.tr/english/index.html) infrastructure provides the technical 
platform for SIS which is a nationwide central e-justice solution providing a fast, reliable, and 
paperless judicial messaging service2. The nationwide obligation of using citizen unique ID number 
in every legal proceeding is one of the features making it possible to implement this system as it is 
used for authentication purposes. SIS has been developed in Java running on an Oracle database. 

2. What services are offered?
There are two types of SMS services:

• Subscription to use SIS. 

• Receipt of legal notifications.

It is free-of-charge to subscribe to SIS by simply sending an SMS to 4 060 containing a citizen ID number 
and the phrase “ABONE” (SUBSCRIBE). After being registered, in order to provide the continuity of 
the service and prevent unnecessary usage, citizens are charged 1 TL for each notification. This is 
less than the cost of public transportation to go to the courts. Using the lawyer portal, lawyers can 
also request their relevant case-files, thus enabling them to follow the different state of proceedings 
of a specific case.

3. Effects on the workings of the court;
SIS has transformed the way that the Turkish judiciary communicate with their citizens and lawyers 
exploiting the use of SMS technology and providing a powerful legal notification system. It has also 
increased the quality of legal services and helped reduce the Turkish Court’s operational budgets 
(for example, there has been significant reductions in administrative costs for Court staff having to 
deal with queries, savings on post etc) as well as providing up-to-date and accurate information. 
Equally, lawyers and citizens can save time and money as it is no longer necessary to physically go 
to courthouses to get information about the state of case proceeding or to learn the date of the 
hearing.

1 National Judicial Informatics System (http://www.uyap.gov.tr/english/index.html) accessed 28.06.2010
2 Çam, A.R.,(2008); ‘EU principles in modernisation of Justice and the Turkish IT project UYAP pg 3

http://www.uyap.gov.tr/english/index.html
http://www.uyap.gov.tr/english/index.html
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The number of citizens using this system 118 320 

The number of lawyers 2 896 

The total sent messages 2 478 786

The number of SMS sent instead of legal summons 590 809 

The courts or public prosecutors can also send SMS to a citizen’s mobile phone instead of preparing 
and sending physical legal summons. In this way there have been substantial savings on postal costs, 
human resources, time and paper, (SIS has produced cost savings of € 9 289 229 per year from postal 
costs alone). When a citizen applies to the courts after receiving a SMS which costs 0.047 TL there is 
no need to send them an official summons which costs 8 TL (normally paid by the parties).

In most cases it has proven to be more effective and quicker to send an SMS than to invite witnesses to 
give evidence in a case/s since experience has shown that they tend to take the Court request more 
seriously when they receive an SMS on their phone. In addition, SIS allows judges and prosecutors to 
be informed and notified by SMS about the day off limits, the decision of appointments, placements 
etc. SIS, is a good example of e-justice technology and provides a perfect legal protection and 
alarm system for citizens informing them of the different state of proceedings of their case. The 
possibility of checking cases without time and location restrictions by SMS ensures full accessibility 
and transparency in legal proceedings. As mentioned above, the system has decreased administrative 
and judicial burdens so as to enable case-file practitioners to focus on their other priorities. 

For these reasons SIS has made the Turkish justice system more efficient, accessible and transparent, 
engendering greater public trust and confidence in the judiciary and respect for the rule of law3. 
Once a file or a claim is initiated by electronic means or any change occurs in the files within 
the UYAP system, a notification is automatically sent to a citizen’s and lawyer’s mobile phone and 
providing timely warning of the procedures. We believe that the delivery of information through the 
use of SMS will facilitate and accelerate the access to courts as required by the Convention for the 
Protection of Human Rights and Fundamental Freedoms.

3 Kaya, A.,(2010); reportage; Telekomdünyası; pg 4
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In addition, it also facilitates better access to justice for the disabled and elderly people, allowing 
them to learn about their cases without the need to go to the courts. SIS has increased the transparency 
of the legal proceedings for Turkish citizens who in turn have enhanced relations with their advocates 
and the Turkish judiciary. SIS also enables citizens to be notified immediately if, for example, their 
ID card has been stolen and used illegally. Equally, SIS contributes to the notion of “Green IT” as 
indirectly it helps reduce CO2 emissions by helping to minimize the movement of people and goods 
and the use of paper and other office supplies. 

The future roadmap of SIS

• SIS will be integrated with the other e-government implementations of other state departments 
so that citizens can be informed instantly about all other public services. 

• SIS will be integrated with the security forces’ electronic system. So for example if a wanted 
person goes to a hospital, pharmacy, airport or railway ports and makes any transaction, the 
nearest police station will be alarmed by SMS and will be sent to the location of the person. 

• In the appeal process of court decisions, the performances of judges are assessed by high court 
that is important for their promotion. These assessment results will be sent to the judges’ 
mobile phone by SMS. 

• The relatives of the prisoners will be informed about their health conditions and the dates of 
visit or any kind of event related to them. 

• Overseas operator connections will be established in order to promote this system abroad. 

• Criminal records and birth registration needed to take up a public employment will be sent to 
a citizen’s mobile phone. 

• As SIS already works with Turkish telecom, it will be used to send SMS to landline phones.

• The possibility of success in any kind of potential trial, (which is calculated by specific software), 
will be sent to the citizens when they request it by SMS in order to prevent unnecessary 
proceedings.

4. Policy context and strategic framework
The Turkish Constitution states that judicial tasks should be processed in a swift and economic 
manner. In addition to this, better and easy access to justice is considered as a fundamental priority 
in the Accession Partnership of the EU and in the National Plan of government which was adopted 
on 8 March 2001. The Turkish government is actively following these programmes in the course of 
progress towards accession to the European Union and in response to the obligations of the acquis of 
the EU. SIS is a good example of achieving this aim and is now considered as an indispensable part of 
the eGovernment programmes, policies and strategies of the EU.
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The functionalities provided by SIS totally comply with the E-Plus strategy of the EU which aims to 
establish a high level information society and remove the gap between the justice staff and the 
individuals seeking justice. SIS could potentially be a good model for the European Union providing 
direct benefits to the governments, citizens and businesses of Europe as in the near future it will be 
possible to transfer this system to other EU member countries. Achieving this goal will result in swift 
notification of services for the people of the EU about the legal processes happening in different 
countries. Compared with cross-border delivery of information in conventional courts, access to 
information in the courts supported by mobile phones will be less costly, easier and more convenient 
for both parties4.

5. Lessons learned 
The new technological developments in the world have led to changes5,6 in the way e-government can 
provide mobile services to citizens and businesses. In recent years mobile phones are not only used 
for communication but also as a convenient way of connecting to the Internet, transferring data, 
exchanging e-mails6 . In addition Mobile phones are poised to become one of the most personalized 
computing devices of people7. The number of people getting access to information by mobile phones 
and mobile internet connection is increasing rapidly. 

Mobile access to information - anywhere any time – is becoming the norm, and governments will 
have to change their IT policies to meet this demand. SIS provides an integrated and flexible data 
communication and exchange mechanism between citizens and government units in the legal sector 
for better access to justice. The success of SIS in Turkey is an excellent example of this evolution. 
SIS applications have become a key means of promoting communication exchange and to access 
information for citizens living in remote areas. This ability to reach people living in rural areas, (of 
which Turkey has many), is considered as an important feature of the system7. 

4 Hunter, John, Head of the IT Department European Court of Human Rights; report; http://www.adalet.gov.tr/
duyurular/2008/kasim08/ENExpertReportUYAP.pdf

5 Kuscu; Halid-Ibrahim (2004) From E-government to M-government: Facing the Inevitable pg.3
6 Kuschu;5
7 Kaya;5

http://www.adalet.gov.tr/duyurular/2008/kasim08/ENExpertReportUYAP.pdf
http://www.adalet.gov.tr/duyurular/2008/kasim08/ENExpertReportUYAP.pdf
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6. Conclusion
The increase in the use of mobile devices inspired the Turkish judiciary to create an innovative solution 
(SIS) for the swift and efficient delivery of legal information. Users now have access to notification 
services that can be delivered and are accessible anywhere and anytime. It provides a powerful and 
flexible judicial service delivery, giving access to judicial files to a larger number of people, and 
saves the government time and money. The latter is achieved by cost reductions, efficiency, and 
modernization of judicial organizations, accessibility (24/7), convenience and flexibility. SIS offers 
a faster, more convenient and more personalised solutions as opposed to traditional methods of 
communication.

SIS provides a unique opportunity to exploit mobile devices to receive legal services and information 
literally from any place, at any time. It also provides for instant availability of services and information, 
helping frequent travellers and people on the move to access judicial services. Furthermore, SMS 
information system guarantees the delivery of some legal information to the elderly, vulnerable and 
homeless, enhancing the public trust to the judiciary. Sending legal notifications to citizens by SMS is 
a much more appropriate and modern way to inform them, which also serves to protect their dignity 
(as opposed to calling them by summons or by means of the security forces).

Gone beyond the state-of-the-art solutions in the field of providing public e-services to citizens, SIS 
has been awarded with the public prize of eGovernment Awards 2009 by the European Commission in 
the framework of the 5th Ministerial eGovernment Conference in Malmö, Sweden.
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1. Introduction
Since the last decades of this century the information society is being conformed. It is possible that 
the Internet expansion has revolutionised the communication forms and has increased the access to 
information. Within this context, information is the main asset causing new challenges to the State 
and forcing its’ restructuring. For that, the State uses information and communication technology 
(ICTs) as support to make more services available, to reduce bureaucracy, interact with the several 
social beings, and increase the transparency among other elements emerging in this change process.

According to the last demographic census1 carried out in 2000, Brazil has about 24.6 million people 
with deficiencies, which corresponds to approximately 14.5% of the population. Out of these, 48.1% 
have visual deficiency problems, 27.1% physical deficiency and 8.2% have hearing deficiency. Finally, 
only 3.2 million people of that segment attended day care or school at the time of that survey. If 
digital accessibility is not considered in the development of portals and websites, then people with 
disabilities would not have access to the society of information.

This document comprises the accessibility to websites, products, services or information effectively 
available to most people, regardless of what their physical-motor, perceptive, cultural and social 
capacities are.

Therefore, this article has the aim to present the Brazilian initiatives of digital accessibility. It is 
divided into four chapters as follows: historical; e-Mag; tool, capacity, dissemination of model and 
cases of use; and, last, conclusions, challenges and next steps for the model deployment.

The projects background report the pioneering initiatives that dealt with digital accessibility in 
international extent, the standard defined by the consortium World Wide Web (W3C), the publication 
of the Decree No 52962, and the normalization of the Brazilian Association of Technical Standards 
(ABNT).

The following chapter deals with e-Mag properly and describes the concept model, its composition, 
recommendations of technical primer grouped in priority levels and approaches the guideline which 
makes e-Mag deployment compulsory in the Federal Public Administration (APF)

It will provide further details on the applications, means of use and dissemination of e-Mag (as the 
ASES software), supporting documents, distance learning courses and a forum at Portal Governo 
Eletrônico (www.governoeletronico.gov.br). This chapter also provides information on how to access 
ASES, virtual learning courses, implementation cases, as well as the participation of SLTI in some 
events in order to disseminate them.

Finally, conclusions, challenges and further steps on how to implement the model, as a partnership 
with the Ministry of Education (MEC), review the model coordination and the allocation of consultants 
from the Secretary to guide Federal Government bodies on how to adapt their portals. 

1 Brazilian Institute of Geography and Statistics. Census 2000. http://www.ibge.gov.br/home/estatistica/populacao/
censo2000/default.shtm. Accessed on: June. 4, 2010.

2 BRAZIL. Decree No. 5296, of December 30, 2005. Regulates the Laws Nos. 10048, of November 8, 2000, which gives 
priority to support people who specify, and 10098 of December 19, 2000, establishing general standards and criteria 
for the promotion of accessibility for people with disabilities or reduced mobility, and other matters. 

http://www.governoeletronico.gov.br
http://www.ibge.gov.br/home/estatistica/populacao/censo2000/default.shtm
http://www.ibge.gov.br/home/estatistica/populacao/censo2000/default.shtm
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2. History
The concern with accessibility issues was started nationally and internationally by pioneering 
initiatives in 1997. The first countries to conceive accessibility parameters in Internet were Canada, 
followed by the United States and by the Australian government. 

In 1998, the United States implemented “Section 508” determining the mandatory adoption of 
accessible technologies enabling people with disabilities to easily and quickly access information. 
That law raised the development of accessible technologies and of solutions adaptable to non-
accessible technologies.

The electronic accessibility issue evolved in such way that the agreement defining standards for 
the World Wide Web Consortium (W3C), comprised by large companies, launched in 1999 the Web 
Accessibility Initiative (WAI), in order to provide network access to an increasing number of people 
and maximise the potential interoperability. Among other duties, WAI maintains work groups that 
develop guidelines to provide accessibility to people with disabilities or those who access the Internet 
under special environmental, equipment and browser conditions, among others.

Among WAI’s results, in the middle of 1999, the work groups produced and published 1.0 Version 
of Guidelines for the Web Content Accessibility (WCAG 1.0). Later on, at the end of 2008, that 
consortium published WCAG 2.0. 

The world’s fourth country to legislate on Internet accessibility was Portugal, which had also 
regulated the adoption of accessibility rules on access to online information made available by the 
Public Administration for citizens with disabilities. This initiative boosted the first entirely electronic 
appeal, which contained 9,000 signatures, submitted to a Parliament. The Portuguese initiative was 
expanded to the U. E. countries by the approval of the e-Europe 2002 action plan, which included the 
commitment of public portals within the economic bloc to adopt the W3C accessibility guidelines.

In October 2000 the Electronic Government’s Executive Committee of the Brazilian federal 
government was created, aiming at formulating policies, establishing guidelines, coordinating and 
articulating actions of Electronic Government deployment, devoted to rendering services to citizens 
and companies. The Ministry of Planning, Budget and Management, through SLTI exercises the 
assignments of Executive Secretary and guarantees the necessary technician-administrative support 
for the operation of that forum.

In the 2004 strategic planning workshop,3 the committee set priority guidelines for the Brazilian 
e-Government. Among those is citizenship promotion and digital inclusion. The digital citizenship has 
as reference the collective rights, bound to the principals of universality, equality before law and 
equity in the offer of services and information. Digital inclusion is a citizenship right that is subject 
to public policies for its promotion and is understood as a way for social inclusion. Therefore, people 
with disabilities should also be digitally included, as the State is responsible to provide services to 
all people, regardless of their conditions. 

Accessibility officially became one of the guidelines of President Luís Inácio Lula da Silva’s Government 
by the publication of Decree No. 5296, of 2004, which was submitted by the Special Secretariat for 
Human Rights and established in Article 47 the requirement for accessibility in portals and websites 
owned by the public administration. In a complementary way, ABNT’s CB-40 Committee has been 
defining accessibility rules at all levels including physical and digital space meeting the universal 

3 BRAZIL. Ministry of Planning, Budget and Management (MP). Strategic Planning Workshops – Consolidated Report 
– Technical Committees. Brasília: Ministry of Planning, Budget and Management, Electronic Government Executive 
Committee, 2004.
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drawing precepts. 

This decree is consistent with the e-Mag construction project under development in SLTI. Thus, in 
January 2005, the first model version was released and made available to society in order to receive 
contributions through public consultation. The contributions from consultations were aggregated 
and version 2.0 was launched by the end of the same year4.

3. Accessibility model of electronic government (E-MAG)
The e-MAG consists of a set of recommendations to be considered so as that accessibility process 
of websites and portals of the Brazilian government is conducted in a standardized way and of easy 
deployment.

Picture 1: e-Mag Electronic Government Accessibility Model (information for ALL)

E-Mag meets the Brazilian needs and complies with international standards. It was designed to 
guide professionals publishing information or Internet services, making them accessible to a greater 
number of people.

The e-Mag comprises two visions. The citizen’s vision5 that corresponds to a guided, more logical and 
intuitive understanding of the model that details the accessibility needs with focus on the citizen; 
and the second one called technical vision which presents 57 practical recommendations for the 
construction and/or adaptation of portals. The technical overview is aimed at portal developers. 
These recommendations provide access to the content at such online environments. 

The standards have an abstraction architecture and understanding on accessibility recommendations 
and, consequently, the technical overview on the model. Its recommendations help and enable 
accessible content adaptation.

4 BRAZIL. Ministry of Planning, Budget and Management (MP). Recommendations of Accessibility for 
Construction and Adaptation of the Brazilian Government Contents on the Internet: technical primer. 
Brasília: Electronic Government Department, 2005. 41p.

5 BRAZIL. Ministry of Planning, Budget and Management (MP). Recommendations of Accessibility for 
Construction and Adaptation of the Brazilian Government Contents on the Internet: accessibility 
model. Brasília: Electronic Government Department, 2005. 11p.
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Picture 2: Citizen’s view through e-Mag technical overview (recommendations on accessibility - perception, 
operation, understanding and compatibility)

The recommendations contained in the prime are grouped in levels of priorities divided into 
accessibility guidelines. The accessibility technical guidelines of Electronic Government aid directly 
the technician the understanding and fixation of the proposed recommendations. They contain the 
recommendations, according to the perception of their results, that should be generated by the 
performed work. The levels of priorities are:

• Level of Accessibility of Priority 1: they correspond to the basic requirements of accessibility. 
They are points that need to be met compulsorily by the creators and adapters of Web content. 
If they are not met, group of users will be enabled to access information of documents;

• Level of Accessibility of Priority 2: accessibility standards and recommendations that are being 
deployed and guarantee access to information of documents. In they are not met, groups of 
users will have difficulty to navigate and to access information of documents;

• Level of Accessibility of Priority 3: comprise accessibility standards and recommendations that 
being deployed will facilitate the access to the documents stored in Web. If not complied, the 
group of users can find difficulty to access information of documents stored in Web.

Initially, SLTI disseminated a model through adhesion and made its theoretical understructure 
available. However, the results were lower than expected. Thus, in 2007, the Ordinance No 3, of May 
7,6 institutionalised e-MAG within the Administration System of Information and IT Resources (SISP) 
and make its compliance compulsory in APF’S websites and ordinances.

As a way to divulge e-MAG and support the developers, SLTI developed an ASES, support documents, 
courses at distance and a forum in the Electronic Government portal.7

4. Application, capacity, model dissemination and deployment 
cases
ASES was developed to provide the accessibility and implement e-Mag. Developed from a partnership 
between the non-governmental organization Accessibility Brasil and SLTI that initiative provided 
the improvement of the tool “Silvinha”, traded by that institution, the opening of its code and the 
development of new functionalities found in other 14 similar tools available in the international 
market classified by W3C. The result was a powerful tool of great value for developers and builders 
of accessible portals. 

6 BRAZIL. Ministry of Planning, Budget and Management (MP). Ordinance No. 3, of May 7, has institutionalised e-MAG 
within the scope of the System for Management of Information and IT Resources – SISP.

7 PORTAL Governo eletrônico (Electronic Government Portal). http://www.governoeletronico.gov.br. Accessed on: June. 
4, 2010.
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Among its’ outstanding functionalities, it is worth mentioning: the accessibility evaluator according 
to e-Mag and WCAG that also allows the evaluation depth choice in only on the page, in the whole 
website, in the directory structure or local evaluation; the access evaluator; the html evaluator 
(4.01 and xhtml); screen reader simulator (time) and low vision (color blindness, short-sightedness 
and amaurosis); and a tool to select doctype, alternative content, label associator, redundant links, 
event corrector and form filling out. With that, ASES facilitates the insert of accessibility elements 
into the page programming and recognizes common errors among several pages of the same website, 
as in the case of use of models or content managers, enabling a single correction.

The ASES software is free and is available in the public software portal (http://www.softwarepublico.
gov.br)8 so that the community of free software cooperates in the improvement of that solution.

Picture 3: e-Mag virtual learning course

In order to provide e-Mag training, SLTI established a partnership with National Public Administration 
School (ENAP), which provided federal and other government employees two virtual learning courses 
with no mentoring; one on the model, and the other on the technical primer. In 2009, ENAP qualified 
about 1,500 people in the learning course on the model. The Federal Institute of Santa Catarina, the 
Justice Court of the State of Rondônia, the Public Ministry of the State of Roraima, the University of 
Brasília, the Federal University of Sergipe, among other institutions were trained in these courses. 
One can request these content through Portal Governo Eletrônico, as it is licensed under the Creative 
Commons Atribuição- Uso Não-Comercial- Vedada a Criação de Obras Derivadas 2.5 Brasil License. The 
codes of virtual learning courses were already sent to 32 public, private and third sector institutions. 
SLTI is still looking for partnerships to supply courses and disseminate the model.

Course 2009

e-Mag virtual learning course 1100

Technical primer virtual learning course 398

TOTAL 1498

Table 1: e-Mag virtual learning courses

Source: Own elaboration

The accessibility deployment in public portals is becoming a reality at institutional or thematic 
digital environments such as at MEC portal of the Ministry of Justice, Ministry of Health, the own 
Brazil portal, the Electronic Government portal, among others. SLTI has also been developing a new 

8 PORTAL Software Público Brasileiro (Brazilian Public Software Portal) http://www.softwarepublico.gov.br. Accessed 
on: June. 4, 2010. 

http://www.softwarepublico.gov.br
http://www.softwarepublico.gov.br
http://www.softwarepublico.gov.br
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Guide of Services and the Online Domain Registration System (Bem-te-vi) based on e-Mag rules.

To disseminate the model, SLTI provides technical lectures and participation to events. With highlight 
in 2009 for Conip Week of the Electronic Government; the IV Dataprev’s TIC Forum, the 10th FISL - 
International Forum of Free Software; the Second Internet “Jornada” and non- Discrimination held 
in Argentina; the event Platform of Interoperability for the citizen’s services; the Workshop Access 
to information, electronic services and citizenship; Digital Kitembú in San Tome and Prince, in Africa; 
the CLAD Congress; the Annual Meeting of Electronic Government Leaders from Latin America and 
Caribbean (GEALC); Dialog Forum, India, Brazil and South Africa, held in India, among others.

5. Conclusions, challenges and next steps
After the publication of WCAG 2.0, SLTI started a search for partners at research centers and 
universities to update its initiatives of digital accessibility. Thus, in the first half of 2009, both MEC 
and representatives from federal technological institutes attended technical meetings in order to 
debate how they should establish a partnership, and what its results would be.

In November 2009, SLTI passed on resources to MEC so as to coordinate in the National Research 
Network and Innovation the construction of eight products as follows: New version of ASES; production 
of 3.0 version of e-MAG; comparing of screen readers; check list of manual accessibility; updating 
and dissemination of e-Mag’s accessibility courses; creation and availability of managing system of 
accessible content (CMS); accessibility qualitative evaluation of samples of government websites 
and portals; and study, creation or micro-formats adaptation for electronic government services. It’s 
should be pointed out that the schedule of their delivery is foreseen for 18 months. 

In December of that year the first meeting after the partnership with MEC was held. At that time, 
the project’s first products and by-products were developed, among which: a listing and description 
of the current screen readers; the assembly of a comparison among all screen readers and their 
main functionalities - the checking of fragility points of each one of the readers (test of readers with 
guidelines); study e-Mag’s current version and comparison to WCAG 2.0; document on automatic 
validators; production of development process documentation and bug correction of ASES. It 
should also be registered, the final delivery of a document with automatic and manual validations 
comprising a check list of manual accessibility for complement to the document “Procedures of 
websites evaluation” developed by SLTI.

The SLTI seeks to adopt e-Mag in SISP’s scope and encourage its adoption by states and municipalities, 
so that access is universalised. For that the model coordination, today formed by Controller General 
Union, the National Coordination of People Bearers of Deficiency Integration and SLTI, is being 
revised.

Finally, in 2009, the Ministry of Planning held a public tender to improve the TCI technical staff 
in Federal agencies. Some of the successful candidates will be consultants of the model. Among 
approved candidates that took office in 2010 four of them were allocated to work as consultants of 
e-Mag that will soon be trained.

9 BRAZIL. Ministry of Planning, Budget and Management (MP). Management Report 2009. Secretariat of Logistics and 
Information Technology. Brasília: Ministry of Planning, Budget and Management, 2010. http://www.planejamento.gov.
br/. Accessed on: June. 4, 2010.

http://www.planejamento.gov.br/
http://www.planejamento.gov.br/
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