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The Internet is dramatically changing the way that governments serve their citizens. Ensuring the municipal website is
accessible to all citizens needs to be a top priority on the public digital marketing to-do list. Specifically, when we are in
the presence of citizens who suffer from a specific impairment or technical hindrance, local governments have to provide
them with equal access to their services. Starting from an analysis of the generic theoretical and legislative framework to
which each municipality website must adhere, the paper investigates accessibility issues of local government websites taking
into account specifically Italy’s case. The Italian federal law, which is also known as the Stanca Act, aims to support access
to information technologies for the disabled and addresses accessibility considerations in Italy. For ensuring that Italian
government websites meet specific accessibility requirements, in this paper, we propose an evaluation strategy defined by
an analysis of two validators: AChecker and VaMola. 7,713 homepages were evaluated against WCAG 2.0 and Stanca Law
recommendations. The analysis of results reveals relatively low web accessibility of municipal websites but highlights how
to solve several of them is not a complex task also for non-technical users. For this reason, we developed a web application
that allows municipality personnel to change the code of the homepage of a given municipality. All this can be made possible
through the implementation of textual suggestions and the correct positional identification of the error within the HTML
code of the page in question. Finally, the paper gives some directions on how to adapt the presented methodology for checking
accessibility issues of local government websites of other countries.
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1 INTRODUCTION

Nowadays, many state and local governments are paying close attention to providing citizens and employees
with accessible solutions to the physical environment. However, many organizations still have not completely
complied with accessibility obligations through their digital properties even if the Internet is dramatically
changing the way that they have to serve the public. Taking advantage of new technology, it is possible to
use the web for offering citizens a host of services including: (1) corresponding online with local officials;
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(2) providing information about government services; (3) renewing identity cards; (4) providing tax information
and accepting tax returns; and (5) applying for jobs or benefits. In the near future, people may not have a choice
when accessing a public sector and they will necessarily have to use a website or mobile app, so it is important
they work for everyone. Even more, if we take into account citizens with disabilities, local government websites
have to allow citizens with visual, auditory, and other physical limitations and disabilities to access their digital
content. Therefore, websites must be optimized to work in conjunction with assistive technology otherwise, the
websites will be a sort of barrier for disabled citizens, limiting, or completely inhibiting, their ability to obtain
all available information from the website.

The goal of this paper is to investigate accessibility issues that affect municipality websites. Accessible features
can be used not only to ensure access to people with disabilities but also to make webpages more usable both
by people using older computers and by people using the latest technologies (such as personal digital assistants,
handheld computers, or web-enabled cellular phones). This rule is also regulated at the legislative level. Regu-
lations such as the Americans with Disability Act (ADA) [1] or the EU Web Accessibility Directive [2], say
how public websites or applications have to be accessible for visitors of all abilities.

The main research issue we want to study in this paper concerns the accessibility challenges a local pub-
lic organization has to deal with when it has to provide services through a so-called e-government portal. To
guarantee e-government accessibility means (1) identifying the better strategies to evaluate how far a website
is from specific accessibility requirements; (2) analyzing the methodologies used to conduct and validate such
researches; and (3) determining the fundamental effects of these studies on the design of websites.

In detail, we are interested in studying the impact of the local government websites in terms of applicable
standards and regulations. The municipality websites are the first access point the citizen has to use in accessing
e-government services. At the current stage, have municipalities made an effort to adapt official websites to the
citizen’s needs? What actions can be taken to improve the accessibility of local government websites?

To study these problems we took into account specifically Italy’s case. Our study highlights how Italy is a
typical example of a country in which e-government has received little attention. The few studies that have
been conducted in Italy call for greater concern for improving the quality of services to citizens and speeding up
internal government procedures.

Generalizing the results of the detailed analysis we carried out in Italy’s case, we will enable researchers to
identify the research gaps in terms of foci in e-government accessibility and the most appropriate methodology
and theoretical lens to adopt in a bid to holistically resolve e-government accessibility issues.

Then a question arises: What do we have to do for assuring web accessibility of municipality websites?

The paper presents an analysis procedure so defined: (1) Identification of the legislative framework to which
municipality websites must adhere; (2) Research of a better tool that can be used to carry out automatic detection
of the accessibility problems that affect the municipality websites; (3) Analysis of the accessibility problems and
visualization and correction, if possible, of the detected problems.

For identifying the legislative framework to take into account, we need to consider the international theoretical
framework is defined by the Web Content Accessibility Guidelines (WCAG) international standards [3],
according to which local accessibility guidelines [4] are stemmed and defined. For example, taking again the
Italian case study, the law known as the Stanca Act [5], relying on the WCAG standard aims to support access
to information technologies for the disabled and addresses accessibility considerations in Italy.

Once we have defined the theoretical and legislative framework, we need a practical methodology to identify
what accessibility issues are present on a website before fixing them. To do it, it is possible to use an accessibility
validator that is a tool that can provide automated website testing that strictly adheres to WCAG standards or
other local accessibility guidelines.

On the Internet, several validators can be discovered but we need to identify the better one that can be used
to analyze municipality websites of a given state. For example, in our case study, starting from the assessments

Digital Government: Research and Practice, Vol. 3, No. 3, Article 17. Publication date: October 2022.



Local Government Websites Accessibility: Evaluation and Finding from Italy . 17:3

we presented in [6], Section 2 reports an investigation of the most used accessibility tools that allows us to find
the most useful tools for evaluating sites in the context of Italian law.

In detail, we analyzed two validators, AChecker [7] and VaMola [8], to establish the best tool for identifying
problems on a web page according to the Italian law. In detail, by using such tools, we analyzed the websites of
all Italian municipalities for a total of 7,713 homepages of public administration according to two accessibility
guidelines: Stanca Law — Annex A L.4/04 and WCAG 2.0 - Level AA. Taking into account both validators, we
carried out 30,852 evaluations. From the obtained results, it emerged that the VaMola validator, unlike AChecker,
prepares periodic updates about the evaluation parameters of the accessibility guidelines and so it is more useful
for the validation of the municipality pages. Furthermore, by comparing specific types of errors in the two
validators, VaMola has shown a greater ability to distinguish different categories of problems, allowing a more
precise evaluation of the accessibility rate of the pages. The VaMola validator has been therefore selected as a
validation tool to carry out the last step described in this paper.

Finally, in the last phase of our analysis, we need a strategy to visualize and possibly correct the detected
accessibility problems. As we will demonstrate for the Italian case study, for most websites, implementing ac-
cessibility features is not difficult and will seldom change the layout or appearance of web pages. In this phase,
we designed and developed a website that allows any municipal employee, even non-technical, to search a mu-
nicipality website, to examine the errors by using VaMola, and finally to visualize and correct, if possible, the
detected accessibility problems.

The remainder of this paper is organized as follows. Section 2 presents the main work related to the evaluation
of websites” accessibility and a description of the methodology applied in our study. In Section 3, we describe
the main issues of our accessibility study based on the use of two validators: AChecker and VaMola. Section 4
presents the web application we developed for helping municipal officers to detect and correct accessibility
problems in their websites. Section 5 concludes the paper.

2 BACKGROUND AND RELATED WORKS

In this period of a pandemic due to the COVID-19 outbreak, public agencies such as municipalities can offer a
very limited set of services specifically when they must be served in the actual presence of the person. For this
reason, the accessibility of digital content has important implications for citizens whenever public institutions
have to be compliant with the law in force.

Electronic government (or e-government) is the application of Information and Communication Tech-
nologies (ICTs) to government functions and procedures with the purpose of increasing efficiency, trans-
parency, and citizen participation.

A first sub-section of this literature review of related works focuses on investigating how accessibility becomes
more crucial as governments advance in the provision of online services. Failure to resolve accessibility issues
will create a sort of “digital disablement”.

A second subsection describes how this problem is dealt with in Italy. The Italian disabilities act requires
that state and local governments provide citizens with equal access to their websites. The Stanca Act states that
the government protects each person’s right to access all sources of information and services independent of
disability. The law clarifies and extends the rights of the disabled to access public services via the Internet in line
with the principles of equality established in Article 3 of the Italian Constitution.

A third subsection aims at studying procedures of accessibility validation to do preliminary assessments of
the e-government websites.

Specifically, the paper focuses on studying automatic evaluation tools that help with evaluation. However, no
tool alone can determine if a site meets accessibility standards. Knowledgeable human evaluation is required
to determine if a site is accessible. Nevertheless, evaluating accessibility early to identify accessibility problems
early is better than dealing with them later.
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Finally, the last subsection is dedicated to presenting accessibility-testing tools specifically addressed to ana-
lyze the Italian municipality websites.

2.1 Related Works on E-Government

Studies carried out over recent years tend to evaluate the user satisfaction with e-government portals [9] but
more is necessary to determine if and how they enhance public information accessibility. Authors in [9] claim
how there is increasing trustworthiness among citizens in e-services as it is safer if compared with face-to-face
services, but this confidence needs to be repaired with a service that complies with accessibility standards.

Some other studies such as the one presented in [19] focused on e-government satisfaction evaluation whereas
other studies such as the ones described in [10-17] are more oriented to check the existence of accessibility
issues for e-government sites, even those whose governments claimed adherence to accessibility standards or
legislation.

Studies published in [10-19] examine the accessibility of e-government websites of different countries. In de-
tail, [18] reports an analysis of accessibility standards and guidelines based on a regulatory framework. One of
the first and most well established examples of such government regulations is Section 508 in the USA [14].
Section 508 amended in 1998 the Rehabilitation Act of 1973. It requires all federal agencies to design all informa-
tion technology accessible to disabled users. Other countries reference national standards such as France with
the RGAA 3, Germany with the BITV, the Netherlands with Dutch guidelines, Ontario with the SGQRI 008, and
Spain with the standard UNE 139803:2012. By analyzing these regulations it can be seen that they stem or are
an extension of the WCAG (Web Content Accessibility Guidelines) [20], which is an international standard
recognized as the benchmark for web accessibility. For example, concerning WCAG 2.0, Section 508 is expected
to reach a Level AA conformance [14].

The WCAG is an international standard since 2012, via the ISO/IEC 40500:2012 (Information technology ~-W3C
Web Content Accessibility Guidelines) and it is referenced in the regulations of several countries that mandate
accessibility of public websites such as USA, Australia, Canada, Italy, Norway, and the United Kingdom.

Other research studies [17, 21, 22] have been conducted on e-government in developing countries highlighting
how e-government is necessary for improving governance, especially in developing countries. Nevertheless,
these studies remark how the accessibility challenge is a hindrance that makes e-government services difficult
to reach all citizens. For example [19] states how accessibility issues have resulted in an even higher digital
divide and disparity in e-government service provision between urban and rural cities. Other e-government
accessibility studies have focused mostly on developing countries reporting how they receive even less attention
and care, particularly in Africa [22].

Because of these research studies, most e-government projects remain unsuccessful in both developed and
developing countries. If e-government accessibility remains a challenge, it is in the best interest of researchers
to interrogate how they have to face and investigate the problem.

As said before, the fundamental starting point of this investigation is the work carried out by the World
Wide Web Consortium (W3C), the main international standards organization for the World Wide Web. In
this regard, W3C has developed the WCAG to make the web accessible to people with disabilities. Specifically,
in our study, we take into account the WCAG 2.1, the latest version of these guidelines that covers a wide range
of recommendations for making web content more accessible [23].

Following these guidelines, governments can make the content of their websites more accessible to a wider
range of people with disabilities, including accommodations for blindness and low vision, deafness, limited move-
ment, speech disabilities, and combinations of these, and some accommodation for learning disabilities and cog-
nitive limitations [24, 25, 26]. People with disabilities can use websites when they are designed and coded ap-
propriately. However, public sector bodies continue to develop websites with accessibility barriers that make
it difficult to be used both for people with disabilities and people without these apparent difficulties, although,
according to the W3C, making the web accessible “benefits individuals, businesses and society”.
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This approach, known as the “Design-for-all strategy”, is of particular value for information society tech-
nologies, which change at a very high speed. It is now important to convince the potential players to take up
the concept for implementation according to their responsibilities: politicians, administrators, company leaders,
developers, engineers, designers, educators, and association leaders constitute only examples of the group.

2.2 ltalian Case Study

As a case study in this paper, we take into account what happens in Italy. The impact that e-government can
have is that of a better public administration, in that it allows public policies to be optimized, the quality of
services to be raised, the involvement of the citizens to be widened, and other specific fundamental activities to
be improved. Nevertheless, Italy is a typical example of a country that although it has a well-defined accessibility
law in the Stanca Act, the vast majority of its municipality websites do not comply with it.

In Italy, AgID (Agenzia per I'Italia Digitale - Agency for digital Italy) [27] promotes website accessibility
concerning the Law 4/2004 - legge Stanca (Stanca Act). The Stanca Act is an Italian law of 2004 that promotes
the accessibility of information technology. The law applies also to the Italian government websites.

AglID is the technical agency of the Presidency of the Council of Ministers and according to the provisions
of current legislation, it is responsible for monitoring the websites of the public administrations and providing
assistance to meet the law requirements. Specifically, AgID aims at supporting public sector bodies in the design
of websites able to provide citizens with IT services without discrimination, also by individuals with disabilities
who need assistive technologies or special configuration (art. 2(a) Law 4/2004). The websites of public admin-
istrations must comply with the technical accessibility requirements specified in Annex A of the Ministerial
Decree of 8 July 2005, as amended.

While public administration’s top priority is undoubtedly the equitable access of content by all citizens, it
is important to understand that local governments that fail to comply with accessibility standards could face a
legal and financial penalty in many countries especially in North America and Europe. For example, the Web
Accessibility Directive (Directive (EU) 2016/2102) [2] has been in force since 22 December 2016 and provides
people with disabilities with better access to websites and mobile apps of public services. The Directive obliges
websites and apps of public sector bodies to meet specific technical accessibility standards.

Although Italy has legal protection to ensure equal access to e-government websites, the mere presence of a
law does not guarantee compliance. This paper aims at studying the current situation in Italy and at evaluating
how much the Italian municipality websites are compliant with the law in force.

2.3 Accessibility Validation Methodologies

The increasingly recognized importance of accessibility implies that various stakeholders, with different exper-
tise, look at it from different viewpoints and have different requirements regarding the types of outputs they
expect.

For this reason, it is very important to keep in mind that no website evaluation tool can completely replace a
human being. This is because with present technology it is difficult to emulate human attributes such as common
sense. Moreover, since accessibility is a subset of usability, these tools should only be used to evaluate accessibility
and not usability since, at best, they can only show you where your site is not accessible.

Nevertheless, although to determine if a site is accessible according to a given guideline, a knowledgeable
human evaluation is required, the technologies used to support Web accessibility evaluation are evolving along
with the associated accessibility guidelines. Examples of these technologies are the automatic evaluators, which
are tools that test web applications by analyzing the code to verify if those are in conformity with the accessi-
bility guidelines selected for the inspection. For example, these validators could be used to test the presence of
alternative texts of the images or could verify the algorithms for calculating appropriate web color combinations
before going on with further validation to match the requirements of the users with different vision deficiencies.
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W3C provides us with a constantly updated Web Accessibility Evaluation Tools List at this link: www.w?3.
org/WAI/ER/tools. This list includes information on more than 100 tools that you can filter to narrow down the
list to the types of tools you are interested in. These Web accessibility evaluation tools can help you quickly
identify potential accessibility issues. For example to achieve WCAG compliance several tools turned out to be
very helpful: Firefox Web Developer Toolbar, Lynx, Web Accessibility Toolbar, W3C-Validators (XHTML + CSS),
Cynthia, WebXact, Taw, Mauve, AChecker, any browser and screen readers such as Jaws [28, 29]. Although, auto-
mated testing tools are not always appropriate and have certain limitations (e.g. changes in the natural language,
consistent and usable structure and navigation, etc.) they can provide useful indications about the accessibility
level of different kinds of websites (i.e. governmental, public administration, higher education [28]) according to
national or international guidelines. These tools can carry out automatic tests for providing a meaningful and
structured screening of accessibility level and trend of municipality websites. These tools could also represent
a valuable solution to support developers and those who are required to make decisions, especially at the gov-
ernmental level. In the next section, we present a set of these validators for improving the quality and accuracy
of automatic and semi-automatic support to web accessibility assessments, detecting accessibility hurdles and
assisting them in repairing accessibility barriers. In particular, we analyze these solutions for what concerns their
use in achieving the Italian accessibility law compliance.

Other studies tried to carry out a similar analysis. Two examples are reported in [30, 31, 32] where institutional
webpages of some Italian municipalities and universities have been analyzed using accessibility evaluation tools.
In particular, in [31, 32] the authors present an overview of the Italian situation and report a study based on the
analysis of websites of the chief towns of Italian provinces (approximately one hundred). Even if this work
does not perform a complete analysis of the Italian municipalities, it is sufficient for claiming that the Italian
institutional websites considered are not accessible. This is because they do not even pass the syntax test (carried
out with the accessibility evaluation tool), which should be a prerequisite for accessibility. In the following, we
propose a more detailed study carried out on all institutional websites of all 7,713 Italian municipalities. This
result has shown a variety of accessibility problems with the sites, but we can demonstrate how most of these
issues are centered on a minority of specific checkpoint errors, such as the lack of providing alternate text for
images. Therefore, we can conclude our study suggesting for web developers a solution for implementing design
recommendations able to improve the accessibility rankings of their sites and provide sites that are more open
to people with disabilities.

2.4 Accessibility Testing Tools for Analyzing Italian Municipality Website

The web Accessibility evaluation tools list published by the W3C at this link https://www.w3.org/WAI/ER/tools/
and in [28, 29], presents a collection of accessibility checkers used to evaluate the web accessibility in different
domains.

Despite the popularity of automated web accessibility evaluation tools in practice, few studies focus on com-
paring the performance and quality of web accessibility evaluation tools specifically in evaluating Italian e-
government websites.

There are many considerations to take into account when selecting an evaluation tool. Web designers could
be looking for tools to analyze their design’s accessibility performance. In our case, we need to select tools that
help to assess the code of the Italian municipality websites against the Stanca Act.

Starting from an analysis of the main tools provided by the W3C, we identified a set of six validators as
possible candidates to check the homepages of Italian municipality websites: Taw [33], Cynthia [34], AChecker
[7], VaMola [8], Wave [35], and Mauve [36]. We selected these tools according to their popularity and their
capability to perform validation in conformance with the Italian accessibility guidelines.

After a careful test of all validators on a sample of six websites, it emerged that the Taw and Mauve validators
correctly validated the selected web pages without providing further suggestions about how to fix the detected
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errors. These two validators cannot be used to design a web application that can help municipal officials to fix
their websites. This test highlighted how Cynthia and Wave allow the validation of the pages through the WCAG
2.0 and Section 508 guidelines but they cannot be used to perform a validation according to the Stanca Law
guidelines. AChecker and VaMola are validators able to validate web pages against the Stanca Law guidelines.
Moreover, they are also able to indicate the proper “row” and “column” in which the violation is present.

AChecker (Accessibility Checker) is an open-source accessibility evaluation tool developed by the Inclusive
Design Research Centre of the University of Toronto. Using this tool, it is possible to submit a web page via its
URL or by uploading its HTML file and subsequently select which guidelines to evaluate it against, namely the
HTML Validator, BITV, Section 508, Stanca Act, WCAG 1.0 and WCAG 2.0. AChecker identifies three types of
errors: Certain; Probable; and Potential problems. The latter is a type of error that AChecker cannot identify and
that require manual intervention.

VaMola (standing for “Accessibility Validator and Monitor”) Validator is open-source software, based
on AChecker, available as a Web service and as a Web-based application. Such a validator automatically checks a
single URL and it allows you to specify which accessibility guidelines the evaluation has to control, in particular
for our scope, the Stanca Act. In January 2014 the validator was updated to the latest version of the technical
requirements of the Decree of 20 March 2013, published in the Official Gazette in September 2013. The validator
has a very simple interface, is completely in Italian, and gives the user the possibility to consult a synthetic report
in which to quickly view the errors. VaMola classifies errors into two categories: Certain and probable problems.
The first are errors that for sure are barriers to accessibility. The second type of error are problems that have
been identified as probable barriers, but require the manual control of a human to make a final decision.

3 RESEARCH METHODOLOGY
3.1 Domain Study: Accessibility Analysis of Homepages of Public Administrations

Satisfaction experiences when users interact with e-government websites hinge on the extent to which the infor-
mation and services being offered are user-centered and in particular citizen-centered [37]. To test the usability
of such websites, as reported in [38] researchers are continuing to develop new approaches to more and more ef-
fective studies. According to these studies, several reasons could deter users to use e-government websites. Some
examples could be the lack of interactivity, lack of availability of services or information that people really want,
or the overload of information that these websites provide. Although some consider accessibility testing a subset
of usability, in this paper, we focus our study on the urgency of making universal accessibility an increasing
issue in e-government.

This is because the main issue of many e-government websites is that they are not always designed to be
in the first instance accessible. Web accessibility means that websites, tools, and technologies are designed and
developed so that people with or without disabilities can perceive, understand, navigate, and interact with digital
content.

Website Accessibility Evaluation Methodology (WCAG-EM) [39] provides a complete methodology for
the evaluation of websites for WCAG 2.0 conformance. WCAG-EM provides a methodology that covers differ-
ent situations. Regardless of the context of use, the conformance evaluation procedure is detailed under five
main steps: (i) Define the scope of the evaluation; (ii) Explore the website; (iii) Select a representative sample;
(iv) Evaluate the selected sample; and (v) Report the evaluation findings.

By following this methodology, the paper focuses on evaluating the web accessibility of the sites of Italian
municipalities. We examined 7,914 websites according to the updated number of Italian municipalities declared
by ISTAT as of 31 December 2019 [40]. Only the “homepages” of all municipal sites have been analyzed since
analyzing the entire site for each Italian municipality would have been too expensive in terms of time and
resources due to a large amount of data. Moreover, if the doorway that is the homepage is not accessible, the rest
of the site will not be consulted as well.
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Starting from the accessibility assessment carried out in the previous accessibility study of 2016/2017 [6],
the purpose of this work is to compare the results of the previous analysis with the current one to examine
improvements or worsening in the accessibility of the sites, also making use of the use of a second validator:
VaMola. The final goal is to provide a web application that allows a user to view the homepage of the requested
municipality, to recognize and possibly resolve the accessibility errors present in it.

To extrapolate comparable data from the analyses carried out by both AChecker and VaMola, we developed
a script, based on the Java Jsoup library [41], for each validator to identify the actual number of errors of each
municipality homepage, dividing them between known and likely errors.

Known problems are accessibility barriers that need to be removed to make the website accessible according
to the adopted regulation. Likely problems are probable barriers that need a human evaluation for making a
decision. Moreover, AChecker can detect potential problems that are problems that cannot be identified without
human intervention.

These potential errors of AChecker do not find direct correspondence with the types of errors that VaMola
can detect.

To understand the characteristics of the potential problems detected by AChecker and eventually to find a
counterpart in those detected by VaMola, we carried out an analysis on a sample set of a hundred municipality
homepages. By this analysis, it emerged that all potential errors detected by AChecker have been classified
as likely errors by VaMola. For this reason, to compare the results of the two validators on all municipality
homepages, AChecker probable and likely errors have been merged.

From a technical point of view, the script we developed reads a file containing the list of the URL of each
municipality provide by the ISTAT. After establishing the connection with AChecker and VaMola validator’s
websites, the script takes each URL and parsed the related homepage. The last step is to save the web page
resulting from the validation in a local database. While downloading the pages analyzed by both validators,
it emerged that some sites no longer exist. The reason can be found in the merging and suppressing of some
municipalities carried out by the government during 2019. For this reason, the final number of municipalities on
which accessibility assessments were carried out were 7,713 instead of 7,914.

The comparison of results carried out by the two validators highlighted how the detected problems were
classified according to different requirements. AChecker uses the 22 requirements of the first draft of 2004 of
the Stanca Act, whereas VaMola uses the 12 requirements of the last version of the Law of 2013. Technically, the
2013 ratification reduced the analysis requirements from 22 to 12 checkpoints. This numerical reduction does not
correspond to a reduction of the rules to be controlled but to a redefinition of a more reasoned list of requirements
that can be more compliant with the directives of WCAG 2.0 - Level AA conformance, from which the Stanca
Act stems. This prevents a direct comparison between the results of the two validators about the Stanca Act.

3.1.1  Result of Comparing Web-Accessibility Validators Against WCAG 2.0 Requirements. The first part of this
study was conducted by testing the accessibility conditions of all Italian municipalities’ websites against the
WCAG 2.0 guidelines by using both the VaMola and AChecker validator. According to the VaMola validator, 12%
of the analyzed homepages were free of certain errors while only 5% were free of potential errors. AChecker
showed similar results although the number of pages containing “certain errors” decreases slightly instead the
number of “probable errors” increases as shown in Figure 1.

These results suggest that AChecker detects more errors than VaMola in particular for the likely errors. Con-
versely, for those considered as the known problems VaMola detects a slightly higher number of errors than
AChecker.

To identify possible anomalies in the recognition of errors, we calculated the standard deviation of known and
likely errors that occurred on the homepages of the municipalities of each region (Figure 2).

By analyzing the graphs in Figure 2, we can see a greater variation with respect to the average value for the
likely errors detected by AChecker against a similar trend for known errors. To understand why AChecker and
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Fig. 2. The standard deviation of known and likely errors by using WCAG 2.0 guidelines.

VaMola detect a different number of errors and why for known errors AChecker presents a peak in correspon-
dence of the Sardegna and Marche region, we carried out a further and more detailed analysis.

To this aim, we used a set of 12 requirements extracted by the WCAG 2.0 guidelines that are also at the base
of the ratification of the Stanca Law assessment of 2013 (see Table 1). These technical accessibility requirements
and the relative checkpoints have been used to verify the compliance of all municipality homepages.

The four guiding principles common to WCAG 2.0 and this list of requirements are the following:

e Principle 1: perceptible - the information and components of the user interface must be presented in such
a way that they can be used through different sensory channels.

e Principle 2: usable - the components of the user interface and the commands contained therein must be
usable without undue inconvenience or constraints for the user.

e Principle 3: understandable - users must be able to understand how the interface works and the actions
contained therein necessary to obtain services and information.

Digital Government: Research and Practice, Vol. 3, No. 3, Article 17. Publication date: October 2022.



17:10 « S. Valtolina and D. Fratus
Table 1. Types of Accessibility Errors (Requirements)

ID req. Type of errors Description

1 Textual alternatives | Provide textual alternatives for any non-textual content

2 Timed media Provide alternatives for timed media

3 Adaptable Create content that can be represented in different ways, without losing
information or structure

4 Distinguishable Make easier for users to view content by separating the foreground
content from the background

5 Keyboard accessible | Make all functionality available via keyboard

6 Adequate time Provide users with sufficient time to read and use the content

7 Convulsions Do not develop contents that can cause epileptic fits

8 Navigable Provide user support features to navigate, find content and determine
their location

9 Readable Make the text readable and understandable

10 Predictable Create Web pages that appear and behave in predictable ways

11 Input assistance Help users avoid mistakes and facilitate their correction

12 Compatible Ensure max compatibility with current and future user tools, including
assistive technologies

e Principle 4: robust - the content must be robust enough to be interpreted reliably by a wide range of
programs used by the user, including assistive technologies.

Compliance checkpoints refer to the WCAG 2.0 Success Criteria. Compliance with the following requirements
corresponds to the AA compliance level of WCAG 2.0.

To do it, we developed a script to map each detected errors by VaMola and AChecker on to the 12 requirements.
We executed both validators to check the compliance of the homepages on the WCAG 2.0 (Level AA) guidelines.
Then we associated each guideline at the level of compliance AA to one of our 12 requirements. Finally, we
compared the results about problems detected by VaMola and AChecker dividing them between known and
likely errors. AChecker probable and likely errors have been merged.

Figure 4 shows that the most frequent known error detected by VaMola is “Distinguishable” (ID req4) which
represents 53% of the detected errors, followed by the “Textual alternatives” (ID reql) with 22% and the “Navi-
gable” (ID req8) with 18%. AChecker presents a similar distribution but with a higher frequency for the errors of
the type “ID reql” and a lower number of errors for the requirement “ID req8”.

We carried out a sample analysis on 40 homepages (two for each region) to check the most detected types of
errors that contrast the requirements ID1, ID4, and ID 8. The ID req1: “Textual alternatives” specifies that not all
non-textual contents shown to the user present an equivalent textual alternative that communicates the same
intrinsic message as the non-textual content. The ID req4: “Distinguishable” reveals that color is used as the
only visual mode to communicate information or as a visual distinguishing element. Alternatively, the contrast
between foreground and background text is not at least 4.5: 1, the minimum contrast indicator specified by the
W3C. Finally, the ID req8: “Navigable” indicates that some homepages or information blocks lack a title describing
their purposes, or the focuses of the web elements needed to carry out sequential navigation, do not respect a
correct order that preserves the sense and operation to facilitate the work of assistive technologies. The same
types of errors have been detected by analyzing the likely errors but with differences in frequency. In this case,
the most recurrent type of problems detected by VaMola is related to the requirement “ID req8: Navigable", the
percentage of which increases. On the contrary, the number of errors about the requirement ID req4 decreases
whereas for the other types of errors the distribution is similar. Finally, for the likely errors, AChecker presents
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Fig. 3. Distribution of accessibility errors for requirements.

a very different distribution due to a high number of errors in the category ID reql: “Textual alternatives”.
Moreover, we can note that the number of probable errors relating to the “Distinguishing” category is zero.

By analyzing these data, we can conclude that the AChecker validator does not make a distinction in terms
of known or likely errors as regards the type of error ID req4. The error: “Distinguishable”, has always been
classified as known and never as likely or potential. On the other hand, VaMola can distinguish between known
and likely errors in this category in a better way.

In conclusion, these analyses can allow us to understand that AChecker, besides using the old 22 requirements
of the first draft of 2004 of the Stanca Act as revealed in the previous study, does not provide us reliable results
also, for what concerns the WCAG 2.0 guidelines. It uses an insufficient number of parameters to distinguish a
different severity of errors for all types of requirements provided by the WCAG 2.0 guidelines.

For this reason, since VaMola uses the updated version of the Stanca Act, provides us with a better catego-
rization of the different types of errors detectable by the WCAG 2.0 guidelines and the greater linearity in terms
of reported results, we can claim that VaMola is the best tool to detect accessibility problems.

Therefore, we chose to analyze the homepages of the municipality websites to discover accessibility problems
with certainty according to the Stanca Law. Figure 4 presents the results of VaMola highlighting how the absence
of known problems and likely problems is very limited. This means that 10 years after its introduction, the
government regulation is respected by only about 12% of the Italian municipalities and this is reduced to less
than 5 % if we consider the probable errors. To better understand the VaMola validation according to the Stanca
Act guidelines, we can better analyze its results against the 12 requirements in Table 1 as reported in Figure 3.
We better analyzed the types of errors that contrast the requirements ID1, ID4, and ID 8 by expanding the study
on more homepages (four municipalities for each region with a total of 80 sites).
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Fig. 4. Distribution of known and likely errors in the analyzed homepages according to the Stanca Act by using VaMola
requirements against the Stanca Act guidelines.

For both known and likely errors, VaMola identifies a great number of problems concerning the capability
to provide textual alternatives for any non-textual content (ID reql), the difficulty to separate the foreground
content from the background (ID req4) and also problems related to the navigation of the homepages such as
the absence of titles or misuse of focuses (ID req8).

Problems that can be fixed with a quite quick and easy intervention by municipality officers to obtain universal
access to public local content in our country is described in the next section.

3.2 Domain Study: Design of a Website to Assist Public Administration Officers

The last objective of the present work aims at designing and developing a web application based on VaMola
that enables municipal officers who can have access to the code of the desired municipality, to identify and
subsequently correct the accessibility issues detected on the page. As described in the previous sections, the
VaMola validator has been found as the most suitable tool for examining accessibility according to the Stanca
Act. Moreover, VaMola can identify the location of the detected error within the HTML code providing the
reference of the line and column in which it is present. The validator also provides a textual description in
Italian to better identify the error and offers a possible correction for detected accessibility errors.

The developed web application (that we named Verum) has a search bar to select the desired municipality
and view its HTML code. By mapping the errors resulting from VaMola on the source code, the web app allows
officers to view the errors in the exact point of the code with an attached description of the error and a textual
suggestion to how to correct it (in a pop-up window. See Figure 1). We carried out a test on the website of the
Milano municipality. We parsed the homepage by using VaMola and then we displayed the known and likely
errors on the HTML code of the page in the Verum application. In Figure 5, three errors are detected in the HTML
code and a pop-up window displays the type of problem. All three errors highlight the absence of the attribute
“title” in the related tags

After the preliminary test on the webpage of the Milano municipality, we carried out an automatic detection on
about one hundred websites. During the second test, some problems arose that prevented its complete realization.
While identifying errors within the web page and providing a possible solution to the problem, VaMola cannot
correctly identify the location of the error within the HTML code of the page. By carrying out our sample check
on about one hundred homepages, in more than half of these, we noticed how VaMola identified all errors on
the same line of code (see Figure 6).

Failure to recognize the location of the error forces us to carry out a manual search of the error line and
column, using the text fragment provided together with the error itself. Moreover, VaMola does not provide the
whole fragment of text for each error detected, but only a preview (see Figure 6). The amount of work required
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Fig. 5. HTML code validated for the Milano municipality.

Risultati della validazione (Linee Guida: Allegato A L.4/04)

Report Sintetico Controlli Manuali (487)

Requisito 4: Distinguibile
Punto di controllo 4.4 - Ridimensionamento del testo
Verifica 116: E' stato utilizzato I'elemento b (grassetto).

Correzione: > Sostituire gli elementi b (grassetto) con en oppure strong.
Q Linea 1998, Colonna 10:

<b>elenco siti Tematicic/b>(p_p_id_com_liferay_portal_search_web_search_bar_portlet_SearchsarPortlet_INSTANCE_templatesearch_)

© Linea 1998, Colonna 10:

<b>portale Intranet</b>(p_p_id_com_liferay_portal_search_web_search_bar_portlet_searchearortlet INSTANCE_templatesearch_)

Requisito 8: Navigabile
Punto di controllo 8.2 - Titolo della pagina

Verifica 51: L'elemento title & vuoto.

Correzione: > Aggiungere testo all'elemento title.

Q Linea 1998, Colonna 1:

<titlesc/titles(p_p_id_com 1iferay_portal_search_web_search_bar_portlet_SearchgarPortlet_INSTANCE_templatesearch )
Q Linea 1998, Colonna 1:
<titlesc/titles(p_p_id_com_liferay_portal_search_web_search_bar_portlet_SearchgarPortlet_INSTANCE_templatesearch_)
Q Linea 1998, Colonna 1:

<title>c/title>(p_p_id_com_liferay_portal_search_web_search_bar_portlet_searchearPortlet_INSTANCE_templatesearch_ )

Fig. 6. Incorrect positional indication error.

to manually map a large number of pages would have been too much. In this regard, an alert was sent to the
developers of VaMola to report the bug.

4 CONCLUSIONS

The main research question this paper wants to answer concerns the accessibility challenges a local public or-
ganization has to deal with when it has to provide services through an e-government portal.

In detail, the paper describes a procedure aimed at identifying the legislative framework to which municipal-
ity websites must adhere; researching the better tool that can be used to carry out automatic detection of the
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accessibility problems; finally analyzing the discovered problems, and visualizing and correcting them, if possi-
ble. The carried out analysis has been focused on studying the Italian case. Municipalities in Italy made an effort
for adapting their websites to the requirements indicated in the accessibility Italian Law. This law is commonly
known as the “Stanca Act” after Lucio Stanca, who served as the Minister for Innovation and Technologies at
the time of the act’s passage.

Nevertheless, these efforts are not enough. Problems with content accessibility arise in the vast majority of
websites as highlighted by the analysis described in the paper.

By following the methodology described in Section 3, we started our study by analyzing the theoretical and
legislative framework to which each municipality website must adhere with particular attention to the Italian
case.

Then we detailed a practical methodology to identify and analyze those problems that prevent these websites
from offering democratic access to all citizens. For these analyses, we started by investigating the accessibility
problems present in the homepages of the municipality websites to determine which is the most suitable validator
in the detection of errors according to the requirements of the Stanca Act. We identified two validators suitable
for the purposes of our study: AChecker and VaMola. These validators brought out that most of the Italian
municipalities are still in accessibility conditions that are not adequate to the standards defined by the Stanca
Act and WCAG 2.0.

After a further study, we identified VaMola as the most suitable validator to examine the municipality web
pages for the following reasons

(1) It uses the guidelines of the Stanca Act and presents a classification of the errors according to 12 categories
specified in the last draft of the 2013 ratification;

(2) VaMola can detect a series of results without excessive error peaks on some municipalities, as happens
instead with AChecker;

(3) VaMola has a better ability to distinguish in terms of the severity of errors for some requirements than
AChecker. It does not present significant differences between the assessments of known errors and likely
errors in the analyzes carried out by using the list of 12 requirements in Table 1;

(4) VaMola can identify the location of the error detected within the HTML code of the validated page, provid-
ing the reference of the line and column in which it is present to facilitate identification for any subsequent
correction;

(5) It also presents valid textual descriptions in Italian to better identify the error and already provides a
possible correction for detected accessibility problems.

By analyzing the categories of errors with both validators, it has been noted that the majority of errors can
be easily fixed. These changes do not require extensive code reworking and are easily correctable even by non-
technical users.

To do it we developed a web application that allows non-technical personnel to change the code of the home-
page of a given municipality. All this can be made possible through the implementation of textual suggestions
and the correct positional identification of the error within the HTML code of the page in question.

Unfortunately, at the current stage, VaMola presents a bug that prevents us from exactly identifying the
position of the error in the HTML code leaving us unable to carry out our objective. Future works aim at
collaborating with the VaMola developer for fixing this bug and for finally developing and testing on the ground
web applications.

Once this bug is fixed and despite the limitations due to the pandemic situation, we are ready to plan real user
tests through the involvement of some local municipalities in the Lombardia region.

To conclude, we can claim that our study, carried out for the Italian case, can be generalized for all local
government websites spread over the word. First, the methodology we adopted to identify the best validator to
use for checking accessibility issues of the websites, can be replicated for each country.
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In the selection of the validator, we need to take into account whether it is able to control the sites according
to the law in force in the country under consideration. Then, it is necessary to verify that the validator is able to
identify where the accessibility problem is located in order to guide to its correction at the HTML code level. Once
the best validator is identified, we can use our script to detect the actual number of errors on each municipality
homepage, dividing them between known and likely errors. The last step of our methodology aims at using an
extension of our web application to enable municipal officers who can have access to the code of the desired
municipality, to identify and subsequently correct the accessibility issues detected on the page.

Our hope is that the application of our methodology will provide local governments with a strategy to improve
website availability. A repetition of the study in other countries in a few years will enable the observation of
trends in the improvement of the local government websites’ accessibility.

ACKNOWLEDGMENTS

This work stems from a previous thesis: “Accessibility in the public administration” [6]. The authors wish to
thank all students involved in this study for their useful works.

REFERENCES

1] https://adata.org/learn-about-ada - last access 2021-04.

https://digital-strategy.ec.europa.eu/en/policies/web-accessibility - last access 2021-04.

https://www.w3.org/ WAI/fundamentals/accessibility-intro/#making - last access 2021-04.

https://www.w3.org/WAI/policies/- last access 2021-04.

https://www.agid.gov.it/en/design/web-accessibility - last access 2021-04.

ElenaRaimondi. 2017. Accessibilita Nella Pubblica Amministrazione. Universita degli Studi di Milano, Bachelor Thesis, 2017.

Web Accessibility Checker: Web Accessibility Checker: https://AChecker.ca/checker/index.php - last access 2021-04

VaMola Monitor and validator for the accessibility: https://github.com/giovanisp/Vamola - last access 2021-04

L. Anthopoulos and K. Sirakoulis. 2015. E-government portal updates’ evaluation: A comparative analysis. In Public Affairs and Ad-

ministration: Concepts, Methodologies, Tools, and Applications. IGI Global, 2046-2064.

[10] K.Krdl and D. Zdonek. 2020. Local government website accessibility—evidence from Poland. Administrative Sciences 10, 2 (2020), 22.

[11] E. 1 Iseri, K. Uyar, and U. Ilhan. 2017. Accessibility of the Cyprus Island municipal websites. In 2017 9th International Conference on
Computational Intelligence and Communication Networks (CICN). IEEE, 72-76.

[12] A.B. Rajendra, N. Rajkumar, and M. R. Naveenkumar. 2020. Accessibility evaluation of private and public websites in India. In Soft
Computing: Theories and Applications. Springer, Singapore, 869-877.

[13] M. Goodwin, D. Susar, A. Nietzio, M. Snaprud, and C. S. Jensen. 2011. Global web accessibility analysis of national government portals
and ministry websites. Journal of Information Technology & Politics 8, 1 (2011), 41-67.

[14] P.T. Jaeger. 2006. Assessing section 508 compliance on federal e-government websites: A multi-method, user-centered evaluation of
accessibility for persons with disabilities. Government Information Quarterly 23, 2 (2006), 169-190.

[15] S.Lee, B. G.Kim, and J. G. Kim. 2007. Accessibility evaluation of Korean e-government. In International Conference on Universal Access
in Human-Computer Interaction. Springer, Berlin, 73-78.

[16] B.A.Cumbie and B. Kar. 2016. A study of local government website inclusiveness: The gap between e-government concept and practice.
Information Technology for Development 22, 1 (2016), 15-35.

[17] M.R.Hoque and G. Sorwar. 2015. ICT based e-government services for rural development: A study of Union Information and service
Center (UISC) in Bangladesh. The Electronic Journal of Information Systems in Developing Countries 71, 1 (2015), 1-19.

[18] L. Moreno, P. Martinez, J. Muguerza, and J. Abascal. 2018. Support resource based on standards for accessible e-government transac-
tional services. Computer Standards & Interfaces 58, (2018), 146-157.

[19] L. Anthopoulos and K. Sirakoulis. 2015. E-government portal updates’ evaluation: A comparative analysis. In Public Affairs and Ad-
ministration: Concepts, Methodologies, Tools, and Applications. IGI Global, 2046-2064

[20] S. L. Henry. 2018. Web content accessibility guidelines (WCAG) overview. World Wide Web Consortium. [Online]. Available: https:
/[www.w3.org/WAI/standards-guidelines/wcag/- last access 2021-04.

[21] A. Rorissa and D. Demissie. 2010. An analysis of African e-government service websites. Government Information Quarterly 27, 2
(2010), 161-169.

[22] M.P.Rodriguez Bolivar, L. Alcaide Mufioz, and A. M. Lopez Hernandez. 2016. Scientometric study of the progress and development of
e-government research during the period 2000-2012. Information Technology for Development 22, 1 (2016), 36-74.

[23] A. Kirkpatrick, J. O. Connor, A. Campbell, and M. Cooper. 2018. Web Content Accessibility Guidelines (WCAG) 2.1. World Wide Web

Consortium. [Online]. Available: https://www.w3.org/TR/WCAG21/- last access 2021-04.

Digital Government: Research and Practice, Vol. 3, No. 3, Article 17. Publication date: October 2022.


https://adata.org/learn-about-ada
https://digital-strategy.ec.europa.eu/en/policies/web-accessibility
https://www.w3.org/WAI/fundamentals/accessibility-intro/#making
https://www.w3.org/WAI/policies/
https://www.agid.gov.it/en/design/web-accessibility
https://AChecker.ca/checker/index.php - last access 2021-04
https://github.com/giovanisp/Vamola - last access 2021-04
https://www.w3.org/WAI/standards-guidelines/wcag/- last access
https://www.w3.org/WAI/standards-guidelines/wcag/- last access
https://www.w3.org/TR/WCAG21/- last access

17:16 - S. Valtolina and D. Fratus

[24]

[25]
[26]

[27]
(28]

[29]
[30]

(31]

[32]
[33]
(34]
[35]
[36]
(37]
(38]
[39]
[40]

[41]

C. Biihler, H. Heck, A. Nietzio, M. Goodwin Olsen, and M. Snaprud. 2008. Monitoring accessibility of governmental websites in Europe.
In Proceedings of the International Conference on Computers Helping People with Special Needs (ICCHP 2008) (Linz, Austria, July 9-11,
2008). Springer, Lecture Notes in Computer Science, 2008, 410-417.

H. Y. Abuaddous, M. Z. Jali, and N. Basir. 2016. Web accessibility challenges. International Journal of Advanced Computer Science and
Applications 7, 10 (2016), 172-181.

S. E. Fotinea and E. Efthimiou. 2008. Tools for deaf accessibility to an eGOV environment. In International Conference on Computers for
Handicapped Persons. Springer, Berlin, 446-453.

https://www.agid.gov.it/en - last access 2021-04.

V. L. Centeno, C. D. Kloos, J. A. Fisteus, and L. A. Alvarez. 2006. Web accessibility evaluation tools: A survey and some improvements.
Electronic Notes in Theoretical Computer Science 157, 2 (2006), 87-100.

A. Alsaeedi. 2020. Comparing web accessibility evaluation tools and evaluating the accessibility of webpages: Proposed frameworks.
Information 11, 1 (2020), 40.

M. Campoverde-Molina, S. Lujan-Mora, and L. V. Garcia. 2020. Empirical studies on web accessibility of educational websites: A sys-
tematic literature review. IEEE Access, 8, 91676-91700.

O. Gambino, R. Pirrone, and F. D. Giorgio. 2016. Accessibility of the Italian institutional web pages: A survey on the compliance of the
Italian public administration web pages to the stanca Act and its 22 technical requirements for web accessibility. Univers. Access Inf.
Soc 15, 2 (2016), 305-312.

B. R. Barricelli, E. Casiraghi, A. Dattolo, and A. Rizzi. 2020. 15 Years of stanca Act: Are Italian public universities websites accessible?.
Universal Access in the Information Society. 1-16.

Taw: https://www.tawdis.net/index - last access 2021-04.

Cynthia: http://www.cynthiasays.com - last access 2021-04.

Wave: https://wave.webaim.org - last access 2021-04.

Mauve: http://hiis.isti.cnr.it:8880/MauveWeb - last access 2021-04.

P.T. Jaeger and J. C. Bertot. 2012. Designing, implementing, and evaluating user-centered and citizen-centered e-government. In Tech-
nology Enabled Transformation of the Public Sector: Advances in E-Government. IGI Global, 105-122.

M. J. Van den Haak, M. D. de Jong, and P. J. Schellens. 2009. Evaluating municipal websites: A methodological comparison of three
think-aloud variants. Government Information Quarterly 26, 1 (2009), 193-202.

WCAG-EM Overview: Website Accessibility Conformance Evaluation Methodology: http://www.w3.org/TR/WCAG-EM/- last access
2022-02.

ISTAT: Codici statistici delle unita amministrative territoriali: comuni, citta metropolitane, province e regioni. https://www.istat.it/it/
archivio/6789 - last access 2021-04.

Jsoup Java HTML Parser, with the best of HTML5 DOM methods and CSS selectors. https://jsoup.org/- last access 2021-04.

Received November 2020; revised February 2022; accepted March 2022

Digital Government: Research and Practice, Vol. 3, No. 3, Article 17. Publication date: October 2022.


https://www.agid.gov.it/en
https://www.tawdis.net/index
http://www.cynthiasays.com
https://wave.webaim.org
http://hiis.isti.cnr.it:8880/MauveWeb
http://www.w3.org/TR/WCAG-EM/
https://www.istat.it/it/archivio/6789
https://www.istat.it/it/archivio/6789
https://jsoup.org/

